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EEPORT 

OF 

THE   CHIEF  OF  ENGINEERS, 

UNITED    STATES     ABMT. 


Wab  Department, 
Office  of  the  Chief  of  Engineers, 

Washington,  September  29,  1909. 
Sir:  I  have  the  honor  to  present  for  your  information  the  follow- 
ing report  upon  the  duties  and  operations  of  the  Engineer  Depart- 
ment for  the  fiscal  year  ending  June  30, 1909. 

OFFICERS   OF   THE   CORPS    OF   ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
neers at  the  end  of  the  fiscal  year  was  183,  a  net  increase  during  tne 
year  of  11. 

Since  July  1,  1908,  the  Corps  of  En^neers  has  lost  4  of  its  officers — 
Col.  Thomas  W.  Symons,  who  was  retired  from  active  service  on  July 
28,  1908,  upon  his  own  application,  under  the  provisions  of  section 
1243,  Revised  Statutes,  after  more  than  thirty-seven  jrears'  service; 
Col.  Richard  L.  Hoxie,  who  was  retired  from  active  service  on  August 
7,  1908,  under  the  reauirements  of  the  act  of  Congress  approved  June 
30,  1882,  and  placed  upon  the  retired  list  of  the  army  with  rank 
of  brigadier-general,  under  the  provisions  of  the  act  of  Congress 
approved  April  23,  1904;  Col.  Milton  B.  Adams  and  Col.  Ernest  H. 
Kuffner,  who  were  retired  from  active  service  April  11,  1909,  and 
Jime  24,  1909,  respectively,  under  the  requirements  of  the  act  of 
Congress  approved  June  30,  1882.  There  were  added  to  the  Corps 
of  Engineers  during  the  fiscal  year,  by  the  assignment  of  graduates 
of  the  United  States  Military  Academy,  15  second  lieutenants,  whose 
commissions  date  from  June  11,  1909. 

On  the  30th  of  June,  1909,  the  distribution  of  officers  of  engineers 
according  to  their  duties  was  as  follows: 

Chief  of  Engineers,  in  command  of  the  Engineer  Department,  etc 

Assistants  to  the  Chief  of  Engineers 

River  and  harbor  work  and  The  Board  of  Engineers 

River  and  harbor  work,  The  Board  of  Engineers,  and  the  Light-House  Board  . 

River  and  harbor  work,  The  Board  of  Engineers,  and  fortifications 

River  and  harbor  work 15 

River  and  harbor  work  and  fortification  work 18 

River  and  harbor  work  and  light-house  duty ^8 
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River  and  harbor  work,  fortification  work,  and  light-house  duty 6 

River  and  harbor  work  and  chief  engineer  officers,  military  departments 6 

River  and  harbor  work,  fortification  work,  and  Washington  Aqueduct 2 

Engineer  secretary  to  the  Light-House  Board 1 

On  duty  on  and  under  the  Panama  Ganai  06mmission 13 

At  Engineer  School,  Washington  Barracks,  D.  C,  and  with  troops  stationed 

there *    22 

On  duty  at  the  service  schools^  Fort  Leavenworth,  Kans 3 

With  the  government  of  the  District  of  Columbia 3 

River  ancT  harbor  work,  fortification  work,  light-house  duty,  and  command  of 

engineer  troops  in  the  Hawaiian  Islands 

On  duty  with  troops  at  Fort  Leavenworth,  Kans 1 

Public  buildings  and  groimds,  District  of  Columbia 

Fortification  work  and  chief  engineer  officer,  Philippines  Division 

Assistant  chief  engineer  officer,  in  charge  of  military  mapping,  Philippine 

Islands 

On  duty  at  the  Anny  War  College 

On  the  General  Staff 

On  duty  at  the  United  States  Military  Academy 10 

On  leave  of  absence 

Fortification  work  in  the  United  States 

On  duty  with  troops  in  Hawaiian  Islands 

On  duty  with  troops  in  and  en  route  to  the  Philippine  Islands 

Road  work  in  A 1  asKa 

Superintendent  of  the  State,  War,  and  Navy  building 

On  duty  with  troops  at  Vancouver  Barracks,  Wash 

In  charge  of  the  improvement  of  the  Yellowstone  National  Park 

Fortification  work  in  the  Philippine  Islands 

On  duty  with  United  States  cavalry  team,  national  match •. 

On  survey  duty  in  the  Yosemite  National  Park 

Absent,  sick : 2 

On  graduation  leave  of  absence 15 

Total 183 

The  above  table  shows  that  out  of  a  total  of  183  officers,  only  48, 
or  approximately  26  per  cent,  were  on  duty  wholly  under  the  con- 
trol of  the  Chief  of  Engineers;  23,  or  12  per  cent  more,  were  per- 
forming some  duty  under  the  control  of  the  Chief  of  Engineers,  wnile 
at  the  same  time  performing  other  duties  under  various  other  branches 
of  the  Government;  while  93,  or  50  per  cent  of  the  entire  corps,  were 
on  duty  entirely  detached  from  the  control  and  supervision  of  the 
Chief  of  Engineers;  in  addition,  15  were  on  graduation  leave  from 
the  United  States  Military  Academy,  2  were  absent  sick,  and  1  was 
on  leave  of  absence  granted  by  the  military  authorities. 

With  regard  to  the  character  of  the  duties  performed,  44  officers 
were  engaged  on  nonmilitary  duty  exclusively;  77  on  military 
(^uty  exclusively;  while  36  were  performing  both  military  and  non- 
military  duty.  The  diversified  cnaracter  of  the  duties  assigned  to 
the  Corps  of  Engineers  is  well  shown  by  this  table. 

As  pointed  out  in  my  last  annual  report,  the  duties  devolving 
upon  tne  Corps  of  Engineers  are  increasing  year  by  year.  The  corps 
is  now  charged  with  the  construction  ana  repair  of  fortifications; 
the  superintendence  and  execution  of  works  of  river  and  harbor 
improvements;  the  construction  and  repair  of  light-houses  in  the 
United  States,  Alaska,  and  Hawaii;  the  water  supply,  municipal 
engineering,  care  of  puolic  buildings  and  grounds,  ana  a  share  in  the 
government  of  the  capital  city  of  the  United  States;  the  improve- 
ment of  the  Yellowstone  National  Park;  the  survey  of  the  northern 
and  northwestern  lakes;  the  mining  and  debris  commission  of  the 
State  of  California;  the  chairmanship  and  majority  membership  of 
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the  Panama  Canal  Conmiission  and  the  execution  of  work  under 
this  commission;  all  of  which  involve  the  expenditure  of  many 
millions  of  dollars  annually;  and,  in  addition,  various  other  duties, 
such  as  the  command  of  three  battalions  or  engineer  troops,  the 
supervision  of  military  engineering,  reconnaissance  and  survey  work 
in  the  several  military  department,  road  work  in  Alaska,  a  geodetic 
survey  in  the  Philippine  Islands,  attendance  at  the  War  College, 
instruction  in  the  service  schools  and  at  the  Military  Academv, 
membership  in  the  General  Staff,  dutj  on  various  important  boarcis, 
and  extensive  surveys  connected  with  proposed  river  and  harbor 
work  and  with  the  land  defense  of  our  seacoast  fortifications. 

There  is  every  reason  to  believe  that  this  increase  in  the  demands 
upon  the  corps  will  continue.  Interest  in  the  improvement  of  the 
waterways  oi  the  country  is  increasing,  and  the  demand  for  the 
inauguration  of  large  projects  is  becoming  continually  more  press- 
ing. The  intracoastal  waterway  survey,  the  extensive  surveys  of 
the  Ohio  River,  the  investigation  for  an  improved  channel  in  the 
Mississippi  River,  besides  a  large  number  of  preliminary  examina- 
tions ana  surveys  ordered  by  the  river  and  harbor  act  of  March  3, 
1909,  throw  admtional  burdens  upon  the  corps,  already  charged  with 
many  and  varied  works  of  improvement,  while  the  ranama  Canal 
contmues  to  claim  the  services  of  more  than  7  per  cent  of  its  officers. 

Along  with  the  increasing  demands  of  nonmiiitary  work  has  grown 
the  demand  for  officers  and  men  to  perform  the  strictly  mflitary 
duties  of  the  corps.  Engineer  officers  and  troops  are  now  engaged 
in  making  extensive  military  surveys  in  the  Departments  of  the 
East,  the  Columbia,  and  Camomia,  and  in  the  Philippines  and  in 
Hawaii,  and  calls  for  similar  services  have  come  from  other  points. 
Fortification  work  is  actively  in  progress  in  the  Philippines  and  in 
Hawaii,  as  well  as  in  this  country.  Tne  General  Staff,  the  command 
of  the  engineer  troops,  the  War  College,  the  service  schools,  and  the 
Military  Academy  all  continue  to  demand  their  quota  of  the  corps. 

The  increasing  demands  of  these  various  classes  of  duties,  both 
military  and  nonmiiitary,  have  been  met  by  increasing  the  duties 
and  responsibilities  of  individual  officers,  and  the  assignment  of  extra 
work  to  many  officers  already  overburdened.  In  several  cases,  it 
has  become  necessary  to  combine,  under  one  head,  two  engineer 
districts,  each  of  which  is  of  sufficient  importance  and  complexity 
to  require  the  imdivided  attention  of  one  officer.  In  several  cases, 
a  single  officer  is  in  charge  of  important  river  and  harbor  work,  of 
light-house  construction,  and  of  fortification  work,  diverse  duties, 
each  requiring  its  own  special  knowledge  and  forms  of  procedure. 
In  addition,  these  officers  are  called  upon  to  serve  on  various  impor- 
tant boards,  entailing,  in  many  cases,  not  only  executive  work,  out 
a  large  amount  of  individual  research.  Under  these  circumstances 
it  is  growing  more  and  more  difficult  for  the  officers  of  the  corps  to 
devote  to  each  of  the  various  works  in  their  charge  the  proper  amount 
of  detailed  consideration  and  study.  It  has  afeo  become  necessary 
to  largely  diminish  the  former  practice  of  assigning  young  officers  to 
duty  m  the  various  engineer  districts  as  assistants  to  older  officers, 
in  order  that  they  may,  by  observation  and  practice,  become  fitted 
to  assume  charge  of  important  construction  work  in  their  turn.  It 
has  become  necessary,  m  several  cases,  to  assign  to  the  responsible 
charge  of  an  engineer  district  a  young  officer  who  has  had  no  previous 

Digitized  by  \wjOijyiC 


6  BEPOBT  OP  THE  CHIEF  OP  ENGINEEBS,  XT.  S.  ABMY. 

experience  on  such  work.  Similariy,  engineer  companies  have  been 
left  for  long  periods  under  the  command  of  young  second  lieuten- 
ants only  a  year  or  two  out  of  the  Military  Academy,  for  want  of 
captains  who  could  be  assigned  to  their  command. 

Since  1897  the  authorized  strength  of  the  Corps  of  Engineers  has 
been  three  times  increased.  Pnor  to  that  year  the  authorized 
stren^h  was  109  officers  of  all  grades,  this  having  been  the  organiza- 
tion since  the  year  1866.  In  1898,  to  meet  the  demands  of  tne  war 
with  Spain,  the  authorized  strength  was  increased  to  127.  By  the  act 
of  February  2,  1901,  the  second  increase  was  authorized,  adding  33 
officers  to  the  authorized  strength ;  but  at  the  same  time  the  number 
of  engineer  troops  was  increased  from  one  battaUon  of  4  companies, 
to  three  battaUons  of  4  companies  each,  demanding  the  services  of 
30  additional  officers  with  the  new  battalions.  The  new  troops  thus 
absorbed  practically  the  entire  authorized  increase  in  the  number  of 
officers;  and  as  the  increase  in  officers  was  confined  to  the  grades  of 
captain  and  lieutenant — 5  in  the  former,  and  28  in  the  latter  grade — 
whereas  the  troops  required  the  assignment  of  2  additional  majors 
and  8  additional  captams  to  command  the  new  battaUons  and  com- 
panies, the  practical  residt  of  the  increase  was  a  diminution  of  5  in 
the  number  of  officers  of  experience  available  for  construction  work. 
This  effect  was  emphasized  by  the  fact  that  as  the  Corps  of  Engi- 
neers is,  bv  law,  recruited  entirely  from  graduates  of  the  United  States 
Military  Academy,  it  proved  impossible  to  obtain,  at  once,  the  full 
nimnber  of  officers  to  ml  the  newly  created  positions^  so  that  the  net 
residt  of  the  legislation  was  an  inmiediate  and  considerable  diminu- 
tion in  the  number  of  officers  of  all  grades  below  that  of  Ueutenant- 
colonel  available  for  assignment  to  construction  work.  By  the  act 
of  April  23,  1904,  the  corns  was  increased  to  its  present  authorized 
strength  of  188  officers.  The  same  difficulty  was  at  first  experienced 
in  fiJihng  the  original  vacancies  created  by  this  act,  but  this  has  now 
been  largely  overcome,  and  hereafter  the  corps  may  be  kept  at  full 
strength. 

Each  of  the  increases  mentioned  above  was  immediately  ab3orbed 
by  the  increased  duties,  which  had  been  the  reason  for  the  increase, 
or  which  had  accompanied  it.  There  are  now  183  officers  holding 
commissions  in  the  Corps  of  Engineers,  as  compared  with  111  on  June 
30,  1897;  but  the  number  of  officers  now  on  duty  imder  the  exclusive 
control  of  the  Chief  of  Engineers  is  but  48,  as  compared  with  71  in 
1897;  while  the  number  of  officers  now  on  duty  beyond  the  control 
of  the  Chief  of  Engineers  is  93.  as  compared  with  27  in  1897.  In  addi- 
tion, 23  officers  are  now  perrorming  some  duties  under  the  Chief  of 
Engineers  and  some  under  other  authority,  as  compared  with  12  in 
1897.  The  net  result  has  been  an  actual  and  substantial  decrease  in 
the  number  of  officers  available  for  carrying  on  the  river  and  harbor 
and  other  construction  work  of  the  corps,  which  has  increased  enor- 
mously in  this  period  of  12  years.  This  effect  is  largely  due  to  the 
increase  in  the  strictly  military  duties  of  the  corps.  In  1897  18  officers 
were  engaged  solely  on  duties  of  this  character  and  47  upon  such 
duty  in  addition  to  nonmiUtary  duties,  while  in  1909  77  officers  were 
engaged  on  miUtary  duty  exclusively,  and  36  others  were  performing 
mmtary  duty  in  addition  to  other  work. 

Under  these  circumstances,  I  repeat  the  recommendation  made  in 
my  last  report  that  the  authorized  strength  of  the  corps  be  increased 
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by  at  least  60  offic^,  this  increase  beins  absolutely  necessary  to  pro- 
vide a  proper  organization  of  the  corps  tor  carrying  on  the  work  now 
devolving  upon  it.  As  stated  in  my  last  year's  report^  this  increase 
should  be  effected  in  the  grades  above  that  of  second  heutenant,  the 
present  authorized  number  of  second  Ueutenants  being  sufficient  for 
the  performance  of  duties  properly  assignable  to  officers  of  that  grade. 
A  bill  originating  in  the  Kiver  and  H^bor  Committee  of  the  House 
of  Representatives  was  introduced  at  the  last  session  of  Congress, 
providing  an  increase  of  60  officers,  distributed  among  the  trades  in 
such  a  manner  as  to  make  the  proportion  of  field  officers  in  tiie  Corps 
of  Engineers  approach  more  cioseiy  to  that  in  the  other  permanent 
staff  corps,  adding  to  the  corps  5  colonels,  6  lieutenant-colonels,  19 
majors,  17  captains,  and  13  first  Ueutenants. 

This  increase  in  the  number  of  officers  in  the  corps  b  r^arded  as 
absolutely  necessary  to  meet  the  existing  conditions  in  time  of  peace. 
In  the  event  of  war  with  a  first-class  power,  the  full  number  of  officers 
recommended  will  be  necessary  for  the  proper  discharge  of  the  military 
duties  of  the  Corps  of  En^eers,  embracing  military  reconnaissance 
and  mapping,  layii^  out  of  camps,  the  planning  and  superintendence 
of  defensive  and  o£^ensive  works  by  the  troops,  the  construction  and 
repair  of  military  roads^  railroads,  and  bridges,  demolitions,  si^e 
works,  and  the  construction  and  repair  of  seacoast  fortifications.  In 
time  of  peace  this  full  number  of  omcers  will  be  profitably  engaged  in 
the  direction  and  execution  of  public  engineering  works,  thereby  not 
only  affording  a  well-trained  and  well-r^^ated  oi^anization  for  the 
conduct  of  these  works,  but,  at  the  same  time,  per^tin^  themselves 
in  the  principles  of  engineering  and  the  practice  of  aoministration 
under  government  methods  and  accoimting,  and  thus  preparing 
themselves  for  ^eater  usefulness  in  war.     If  provision  is  made  for  the 

J>ayment  of  engmeer  officers,  while  engaged  on  river  and  harbor  work, 
rom  the  appropriations  for  such  works,  the  increase  above  recom- 
mended will  De  attended  bv  no  increase  in  the  appropriations  for  the 
support  of  the  army.  The  increase  over  the  present  authorized 
strength  should  be  extended  over  a  period  of  about  five  years,  by  pro- 
viding that  only  about  one-fifth  of  tne  original  vacancies  created  snail 
be  filled  in  each  year,  thus  effecting  a  gradual  expansion  and  avoiding 
the  difficulties  inherent  in  the  immediate  entry  and  assimilation  of  so 
large  an  amount  of  new  material. 

ENGINEER    TROOPS. 

The  increase  in  officers  referred  to  above  is  the  number  considered 
necessary  for  properly  carrying  on  the  work  now  devolving  upon  the 
Corps  of  Engineers,  and  takes  no  account  of  a  possible  increase  in  the 
number  of  engineer  troops.  In  my  last  annual  report,  I  pointed  out 
the  fact  that  any  further  increase  in  the  engineer  troops  should  be 
accompanied  by  a  corresponding  increase  in  officers,  in  order  to  avoid 
the  necessity  for  withdrawing  from  construction  work  the  necessary 
officers  for  duty  with  the  admtionsd  battalions^  which  has  heretofore 
so  handicapped  the  civil  work  of  the  corps.  It  is  understood  that  this 
subject  is  under  consideration  by  the  General  Staff,  and  that  this  body 
will  recommend,  in  due  time,  an  appropriate  organization  of  engineer 
troops,  with  suitable  provision  for  both  officers  and  men. 
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The  necessity  for  an  increase  in  the  number  of  engineer  troops  was 
recognized  during  the  calendar  year  1907  by  the  issuance  of  GreneriJ 
Orders,  No.  199,  War  Department,  September  25,  1907,  putting  the 
engineer  troops  on  a  war  oasis,  and  authorizing  the  recruiting  of  the 
companies  to  the  full  war  strength  of  164  men.  For  reasons  explained 
later  in  this  report,  it  has  been  found  difficult  to  raise  these  companies 
to  their  full  authorized  strength. 

NONCOMMISSIONED    OFFICERS    OF    ENGINEERS. 

In  my  last  report  I  recommended  the  establishment  of  certain 
higher  grades  of  noncommissioned  officers  in  the  Corps  of  Engineers, 
comparable  to  those  in  certain  other  branches  of  the  service,  stating 
my  reasons  for  this  recommendation.  The  experience  of  another 
year  has  only  emphasized  the  necessity  for  some  such  measures  as 
were  then  recommended,  in  order  that  the  engineer  troops  may  con- 
tinue to  attract  and  to  hold  the  class  of  men  necessary  for  the  proper 
execution  of  the  varied  works  which  they  are  called  upon  to  perform. 
The  extensive  miUtary  surveys  in  this  country  and  in  the  island  pos- 
sessions, the  proper  handling  of  explosives,  photography  and  map 
reproduction,  drafting,  the  supervision  and  direction  or  working  par- 
ties, both  or  troops  and  of  civiUan  labor,  the  thorough  practical 
knowledge  of  fielaworks,  military  bridges,  ponton  bridges,  demo- 
litions, miUtary  mining^  and  road  construction,  all  of  which  fall 
within  the  duties  of  engineer  troops,  demand  long  and  careful  train- 
ing, combined  with  technical  skill  in  the  mechanical  trades,  and 
presuppose  a  high  grade  of  enlisted  men.  This  grade  of  men 
IS  no  longer  attracted  to  the  engineer  troops.  The  work  of  this 
branch  oi  the  service  is  arduous,  and  pay  and  opportunities  for 
advancement  are  no  longer  such  as  to  attract  the  best  men.  Engi- 
neer troops  are  expected  and  rec^uired  to  perform  all  the  usual 
post  duties,  to  be  well  trained  in  infantry  maneuvers  and  in  rifle 
practice,  to  imderstand  the  handling  of  horses  and  mules,  and  in 
addition  to  be  thoroughly  trained  hi  their  own  special  technical 
duties.  Men  about  to  enlist  are  guided  largely  in  their  choice  of 
a  branch  of  the  service  by  the  relative  opportunities  of  advance- 
ment oflFered  in  the  several  branches,  as  well  as  by  the  relation 
between  the  character  of  the  work  and  the  compensation  received. 
If  the  engineers  are  to  continue  to  attract  the  grade  of  men  needed 
to  properly  perform  the  duties  of  this  branch,  they  must  oflFer  oppor- 
tunities of  advancement  at  least  equal  to  those  of  the  other  tech- 
nical branches  of  the  service,  such  as  the  Coast  Artillery  and  the  Signal 
Corps.  Under  present  conditions,  not  only  do  the  better  and  more 
inteUigent  class  of  men  hesitate  to  enlist  in  the  engineers,  but  the 
engineers  are  subject  to  a  steady  drain  of  their  best  men.  through 
renisal  to  reenlist  on  discharge,  through  discharge  by  purcnase,  and 
through  transfer  to  other  brancnes  of  the  service,  where  easier  service 
is  rewarded  by  almost  equal  pay.  It  is  believed  that  if  the  efficiency 
of  the  engineer  troops  is  to  be  kept  up  to  the  high  standard  demanded 
and  expected  of  them  these  conditions  must  be  remedied  by  increas- 
ing the  opportunities  of  promotion  for  good  men  and  by  the  creation  of 
aaditional  higher  grades  as  a  reward  for  special  excellence.  As 
the  technical  duties  of  engineer  troops  require  the  frequent  detach- 
ment of  small  parties,  or  of  individuals,  for  special  duties,  or  for  the 
supervision  of  worldng  parties,  the  exact  proportion  between  the 
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number  of  privates^  corporals,  and  sergeants,  based  upon  the  number 
of  squads  and  sections  m  the  company,  is  not  applicable.  Further- 
more, the  care  of  the  ponton  trains,  tool  wa|2:ons,  mules,  and  horses 
of  mounted  sections  requires  wagoners,  artificers,  saddlers,  black- 
smiths, and  farriers. 

The  number  of  cooks  allowed  to  an  engineer  company  should  also 
be  increased,  as  the  number  now  authorized — two  for  a  company  of 
164  men — is  too  small  for  the  performance  of  their  duties.  This 
nimiber  is  the  same  as  is  allowed  to  a  company  of  65  men  in  the  cav- 
alry and  infantry,  to  a  company  of  109  men  in  the  Coast  Artillery 
Corps,  and  to  the  peace  strength  of  100  men  in  an  engineer  company. 
In  file  field  artillery  (light),  three  cooks  are  allowed  to  a  battery  of 
133  men,  and  in  the  field  artillery  (horse),  three  cooks  to  a  battery 
of  150  men,  while  in  the  provisional  oi^anization  of  a  signal  corps 
company,  four  cooks  are  allowed  to  150  men.  Thb  latter  number 
is  regarded  as  necessary  for  an  engineer  company  of  164  men,  espe- 
cidly  in  view  of  the  fact  that  detachments  of  considerable  size  are 
often  separated  from  the  company  on  special  service  requiring  the 
services  of  a  cook  with  each  detachment,  as  well  as  at  the  headquarters 
of  the  company. 

The  designation  of  the  present  grade  of  "private,  second  class," 
should  be  cnanged  to  "private,"  as  the  description  "second  class"  is 
distasteful  to  the  men,  and  is  unnecessary  to  distinguish  this  grade 
from  that  of  "private,  first  class."  This  change  would  also  empha- 
size more  clearly  the  fact  that  appointment  as  private,  first  class,  is  a 
promotion  in  grade,  and  not  merely  an  increase  in  pav. 

I  therefore  recommend  the  following  changes  in  tne  organization 
of  the  enlisted  personnel  of  the  Corps  of  Engineers: 

That  there  be  added  to  the  nonconmiissioned  staff  of  each  battalion 
1  battalion  commissary-sergeant,  1  color-sergeant,  and  1  train- 
servant,  with  the  rank  and  pay  of  the  present  battalion  sei^eants- 
major,  and  1  trumpeter-corporal  with  rank  and  pay  of  corporal  of 
en^eers. 

That  there  be  added  to  each  company  of  engineers  10  sergeants. 
fiurst  class,  with  the  rank  and  pay  of  sergeants,  first  class,  in  the  Signal 
Corps,  and  electrician-sergeants,  first  class,  in  the  Coast  Artillery 
Corps;  2  mechanics,  2  wagoners,  2  farriers,  1  olacksmith  and  1  saddler, 
with  the  rank  and  pay  of  corresponding  grades  in  the  Coast  Artillery 
Corps  and  in  the  cavalry:  and  that  the  nrst  sergeants  and  company 

Siaxtermaster  sei^eants  have  the  rank  and  pay  of  sergeants,  first 
ass. 

That  the  number  of  sergeants  in  each  engineer  company  be  in- 
creased to  22,  the  number  of  corporals  to  26,  and  the  number  of  cooks 
to  4;  that  the  number  of  privates,  first  class,  be  reduced  to  36,  and 
that  the  designation  of  the  grade  now  designated  as  "private,  second 
class,"  be  changed  to  "private,"  and  the  number  reduced  to  54,  thus 
leaving  the  total  strength  of  the  company  at  164  men,  as  at  present. 

I  repeat  my  recommendation  of  last  year,  that  there  be  established 
in  the  Corps  of  En^eers  a  grade  to  be  Known  as  "Military  overseer," 
or  "Enlisted  specialist,"  with  the  rank,  pay,  and  emoluments  now 
authorized  by  law  for  master  electrician  in  the  Coast  Artillery  Corps, 
and  master  signal  electrician;  that  the  authorized  number  of  such 
military  overseers  be  100,  and  that  they  be  assigned  to  duties  and 
stations  upon  the  recommendation  of  the  Chief  or  Engineers;  one  to 
be  habitually  stationed  at  each  seacoast  fort,  as  foi^p^bPl^CffiJ^t: 
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construction  and  working  parties,  in  lieu  of  the  civilians  now  emploj^ed 
for  these  purposes;  and  tne  remainder  to  be  assigned  to  duty  with 
the  various  engineer  companies,  for  the  perfonnance  of  work  requir- 
ing special  skill.  Appointment  to  this  grade  should  be  reservea  for 
men  especially  expert  in  topography,  drafting,  photography,  lithog- 
raphy and  map  reproduction,  demolitions,  road  building,  military 
nnning  or  field  engineering,  or  specially  qualified  as  overseers  on 
construction  work,  and  should  be  regulated  by  the  same  rules  and 
procedure  as  are  now  prescribed  for  appointment  to  the  grades  of 
master  electrician  in  tne  Coast  Artillery  Corps  and  master  signal 
electrician. 

THE    BOARD    OF    ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers,  consisting  of  not  less  than  three  officers 
designated  by  the  Chief  of  Engineers,  with  the  sanction  of  the  Sec- 
retary of  War.  This  Board  acts  in  an  advisory  capacity  to  the  Chief 
of  Engineers  upon  important  questions  of  engineering.  One  of  its 
principal  duties  is  to  plan  or  revise  the  projects  for  permanent  forti- 
fications of  the  United  States. 

During  the  fiscal  year  the  Board  has  reported  upon  various  sub- 
jects connected  v  ith  fortification  work. 

A  statement  of  the  composition  of  this  Board  during  the  last  fiscal 
year  will  be  found  in  its  report. 

(See  Appendix  No.  1.) 

FORTIFICATIONS. 

The  scheme  of  national  defense  upon  which  work  was  in  progress 
between  1888  and  1906  was  based  primarily  upon  a  report  submitted 
January  16,  1886,  by  the  Endicott  Board.  On  January  31,  1905,  the 
President  organized  a  board,  with  the  Secretary  of  War  as  president, 
to  review  the  projects  for  the  United  States  and  for  the  insular  pos- 
sessions, to  indicate  the  localities  where  defenses  are  most  urgently 
needed,  and  to  determine  the  character  and  general  extent  of  the 
defenses,  with  their  estimated  cost.  This  Board  is  known  as  the 
National  Coast  Defense  Board.  The  Board  submitted  its  final  report 
February  1,  1906. 

Permanent  seacoast  defenses  have  been  installed  at  the  following 
localities  in  the  United  States: 


1.  Kennebec  River,  Maine. 

2.  Portland,  Me. 

3.  Portsmouth,  N.  H. 

4.  Boston,  Mass. 

5.  New  Bedford,  Mass. 

6.  Narragansett  Bay,  Rhode  Island. 

7.  Eastern    entrance    to    Long    Island 

Sound. 

8.  New  York,  N.  Y. 

9.  Delaware  River. 

10.  Baltimore,  Md. 

11.  Washington,  D.  C. 

12.  Hampton  Roads,  Virginia. 

13.  Cape  Fear  River,  North  Carolina. 


14.  Charleston,  S.  C. 
16.  Port  Royal,  S.  0. 

16.  Savannah,  Ga. 

17.  Key  West,  Fla. 

18.  Tampa  Bay,  Florida. 

19.  Pensacola,  Fla. 

20.  Mobile,  Ala. 

21.  New  Orleans,  La. 

22.  Galveston,  Tex. 

23.  San  Diego,  Cal. 

24.  San  Francisco,  Cal. 

25.  Columbia  River,  Oregon  and  Wash- 

ington. 

26.  Puget  Sound,  Washington. 


In  accordance  with  the/eport  of  the  Board  above  mentioned  addi- 
tional defenses  are  to  be  constructed  at  some  of  these  points  and  also 
at  the  entrance  to  Chesapeake  Bay  as  soon  as  funds  are  provided  by 
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Appropriations  for  construction  of  gun  and  mortar  batteries  have 
been  made  as  follows: 


Act  of— 

August  18,  1890 

February  24,  1891 

July  23,  1892 

February  18,  1803 

August  1,  1894 

March  2,  1895 

June  6,  1896 

March  3>  1897 

Allotments  from  the  ap- 
propriation for  "Na- 
tional defense,'*  act  of 
March9,1898 


$1,221,000.00 

750,000.00 

500,000.00 

50,000.00 

500,000.00 

500,000.00 

2,400,000.00 

3,841,333.00 


3,817,676.02 


I      Act  of— 

May  7,  1898 $3,000,000.00 

I  July  7,  1898 2,562,000.00 

I  March  3,  1899 1, 000, 000. 00 

May25,  1900 2,000,000.00 

I  March  1,  1901 1,615,000.00 

June  6,  1902 2,000,000.00 

March  3,  1903 2,236,425.00 

April21,  1904 700,000.00 

May  27,  1908 300,000.00 

March3,  1909 5,064.00 

Total 28,998,498.02 


The  following  table  shows  the  present  status  of  permanent  work 
completed  or  in  progress  with  funds  already  provided: 


Calibers. 


13-liich  mortars. 

IWnch  rifle 

14-Iiich  rlOes. 

ia4iich  rifles 

KHDch  rifles. 

S-inch  rifles 

d-inch  rapid-flre  guns 

Mnch  rapid-fire  guns 

4.7-Inch  and  4-inch  rapid-fire  guns. 
34nch  rapid-fire  guns 


Total 

nurol)er 

carried  by 

scheme  of 

National 

('oast 

Defense 

Board. 

464 
1 

19 
138 
139 

72 
191 

53 

38 
284 


Provided 
for  by 

appropria- 
tions 

made  by 

Congress. 


376 


107 

133 
70 

176 
53 
38 

254 


The  defensive  requirements  of  our  seacoast  may  be  subject  to 
change  to  meet  new  requirements  due  to  changes  in  commercial  and 
naval  vessels,  but  for  present  conditions  the  National  Coast  Defense 
Board  scheme  is  sufficient.  It  carried  an  estimate  amounting  to 
$10,836,400  for  emplacement  construction  (not  including  electrical 
light  or  power  or  land  for  sites).  Appropriations  to  date,  since  the 
submission  of  the  report  of  the  Board,  aggregate  $305,064,  leaving 
$10,531,336  to  be  appropriated  for  these  purposes. 

Congress  at  its  last  session  provided  a  special  appropriation  of 
$5,064  to  cover  the  cost  of  Engineer  Department  changes  in  an  em- 
placement to  enable  the  Ordnance  Department  to  substitute  for  an 
existing  carriage  of  old  and  experimental  type,  one  that  is  uniform 
with  the  other  two  carriages  emplaced  in  the  same  three-gun  battery. 
This  work  is  well  imder  way  and  its  early  completion  is  expected. 

At  the  close  of  the  fiscal  year  the  status  of  emplacements  for  which 
funds  have  been  provided  by  Congress  is  as  follows : 


12-Inch 
mortars. 

12-inch. 

lO-inch. 

S-lnch. 

Rapid- 
fire. 

Guns  mounted 

376 

O105 

6126 

7 

C97 
2 

<<434 

Ready  for  armament 

<83 

Under  construction 

2 

4 

Total.'. 

376 

107               133 

99 

621 

« Including  2  gana  on  hydraulic  lifts,  now  dismounted, 
ft  Including  original  experimental  10-inch  carriage,  now  dismounted. 

c  Including  26  which  have  been  dismounted  since  the  war  with  Spain,  3  which  are  now  temporarily 
moanted,  and  3  which  have  been  dismounted  for  emplacement  elsewhere.  j 

«  Exclndlng  70  e-pounders  not  requiring  permanent  emplacements.  Digitized  by  N^  OU^  IC 
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At  the  close  of  the  previous  fiscal  year  there  were  reported  mounted: 


13-Inch 
mortars. 

12-Inch. 

IWnch. 

8-inch. 

Rapid- 
fire. 

376 

105 

126 

94 

406 

A  comparison  of  the  last  two  tables  shows  an  increase  during  the 
year  in  guns  actually  available  for  service  of  3  8-inch  guns  and  28 
rapid-fire  guns. 

The  following  table  shows  that  the  Engineer  and  Ordnance  de- 
partments have  worked  in  harmony,  the  number  of  gun  carriages 
and  emplacements  being  the  same  except  where  extra  carriages  are 
needed  for  purposes  other  than  seacoast  defense: 


Tyi>e  of  gun  or  carriage. 


Total 
emplace- 
ments 
provided. 


12-inch  mortar  carriages,  model  1896 

12-inch  mortar  carriages,  model  1891 

12-inch  disappearing  carriages,  L.  F.,  model  1901 

12-inch  disappearing  carriages,  L.  F.,  model  1897 

12-inch  disappearing  carriages,  L.  F.,  model  1896 

12-inch  gim-uft  carriages,  altered  to  nondlsappearing 

12-lnch  gun-lift  carriages,  model  1891 

12-inch  nondisappearmg  carriages,  model  1892 

10-inch  disappearing  carriages,  A.  R.  F.,  model  1806 

10-inch  disappearing  carriages,  L.  F.,  model  1901 

10-inch  disappearing  carriages,  L.  F.,  model  1896 

10-inch  disappearing  carriages,  L.  F.,  model  1894 

10-inch  nondlsappearing  carriages,  model  1893 

8-inch  disappewng  carriages,  L.  F.,  model  1896 

8-inch  disappearing  carriages,  L.  F.,  model  1894 

8-inch  nondlsappearing  carriages,  model  1892 

15-inch  smoothbore  carriages  altered  for  8-inch  rifles 

6-inch  disappearing  carriages,  model  1905 

6-lnch  disappearing  carriages,  model  1903 

6-inch  disapi)earine  carriages,  model  1898 

6-lnch  rapid-fire  ( Vickers  Son  &  Maxim),  pedestal  mounts 

6-inch  rapid-fire,  pedestal  mounts,  model  1900 

5-inch  balanced-pillar  mounts,  model  1896 

5-lneh  pedestal  mounts,  model  1903 

4.7-incn  rapid-fire  ^Armstrong  pattern),  pedestal  mounts. . 
4.7-inch  rapid-fire  (Schneider  pattern),  pedestal  mounts. . . 

4-inch  rapid-fire  (Driggs-Schroeder),  pedestal  mounts 

3-lnch  balanced-pillar  mounts 

3-inch  casemate  mounts 

3-inch  pedestal  mounts,  model  1902 

3-inch  pedestal  mounts,  model  1903 

2.24-inch  rapid-fire  field  carriages  and  rampart  mounts 


(P) 


296 
80 
13 
35 
27 

2 
'2 
28 

3 
12 
74 
35 

9 

9  41 

925 

t9 

121 

4 

90 
29 

8 
44 
32 
22 
33 
"1 

4 
0  114 

2 
GO 
78 


a  Two  at  Sandy  Hook  Proving  Ground. 
&  One  In  use  at  West  Point;  4  in  storage, 
c  One  has  been  altered  for  use  at  Proving  Ground. 
d  Armament  dismounted. 

«  One  carriage  is  the  original  experimental  one  for  this  caliber  of  gun,  and  has  been  put  out  of  service 
at  the  instance  of  the  Coast  Artillery  Corps. 
/  One  at  Sandy  Hook  Proving  Ground. 

9  One  emplacement  originally  ouilt  for  experimental  carriage  altered  to  receive  a  carriage  of  model  1896. 
ik  One  carriage  is  the  original  experimental  one  for  this  caliber  of  gun,  and  has  been  put  out  of  service. 
i  One  at  Sandy  Hook  Proving  Ground. 
i  One  at  West  Point  and  1  at  Sandy  Hook  Proving  Ground. 
*  Five  temporary;  armament  removed  from  3. 
i  Temporary;  armament  removed  from  20. 
«•  Temporary;  armament  removed. 

n  Two  at  Sandy  Hook  Proving  Ground;  4  at  Watertown  ArsenaL 
o  Two  without  armament. 
p  Movable  mounts. 
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Modernizing  older  emplacements. — ^The  fortification  appropriation 
act  approved  March  3,  1909,  provided  the  sum  of  $100,000  for  mod- 
ernizing older  emplacements.  This  sum  is  being  apphed  in  continu- 
ing the  installation  of  mechanical  devices  to  facilitate  the  supply  of 
ammunition  from  the  magazines  to  the  loading-platform  level,  such 
mechanical  devices  bein^  considered  absolutely  necessary  by  the 
artillery  to  permit  the  utilization  of  the  full  possibiUties  of  the  rapid 
rate  of  fire  possessed  by  modem  ordnance. 

Much  remains  to  be  done  to  place  the  older  batteries  in  satisfactory 
condition  for  efficient  operation;  powder Jioists  in  gun  emplacements, 
widening  loading  platforms,  electric  wiring  of  emplacements  to  place 
fire-control  instruments  on  the  gun  carriages,  and  platform  lighting 
are  the  main  items.  Detailed  estimates  have  been  prepared  for  the 
work  of  the  above  classes  still  required  in  the  Umtea  States;  the 
A^regate  of  the  estimate  is  $966,100.  An  estimate  of  $500,000  for 
this  work  was  prepared  by  the  Chief  of  Engineers,  but  by  direction 
of  the  Secretary  of  War  this  item  was  omitted  from  the  estimates 
finally  submitted  by  the  Chief  of  Engineers. 

Fire  corUrol  at  fortifications, — The  fortification  appropriation  act 
approved  May  27,  1908,  provided  the  sum  of  $270,256  for  this  pur- 
pose, to  be  distributed  m  the  discretion  of  the  Secretary  of  War 
amon^  the  Engineer  and  Ordnance  departments  and  the  Signal  Corps. 
Of  this  amoimt  the  sum  of  $129,456  was  assigned  to  the  Engineer 
Department.  Engineer  work  is  now  in  progress  with  these  mnds, 
ana  the  close  of  the  present  working  season  wiU  show  substantial 
progress  on  the  work  mtended  to  be  accomplished  therewith. 

The  fortification  appropriation  act  approved  March  3,  1909,  pro- 
vided the  sum  of  $247,055  for  this  purpose,  of  which  amount  the 
sum  of  $20,000  has  been  assigned  to  the  Enj^ineer  Department  to 
enable  important  work  to  be  completed  pending  the  distribution  of 
the  entire  amount  of  the  appropriation.  Plans  and  estimates  are  in 
course  of  preparation  for  Engineer  Department  work  desired  to  be 
accomplished  under  this  appropriation,  and  it  is  expected  that  the 
remainder  of  the  appropriation  will  be  distributed  among  the  con- 
struction and  supply  departments  concerned  and  work  therewith  be 
beeim  before  the  end  of  the  working  season. 

An  estimate  of  $1,275,858  to  cover  the  work  of  the  Engineer  and 
Ordnance  departments  and  the  Signal  Corps  under  this  head  for  the 
next  fiscal  year  was  prepared  by  the  Chief  of  Coast  Artillery;  it  is 
understood  that  in  the  estimates  finally  submitted  this  item  has  been 
reduced  to  $200,000. 

Electrical  installations. — The  National  Coast  Defense  Board  esti- 
mated that  $5,216,031  would  be  required  to  furnish  the  necessary 
electrical  equipment  for  the  defenses  of  the  United  States  in  addition 
to  the  current  required  for  searchlights. 

The  fortification  act  of  May  27,  1908,  provided  the  sum  of  $348,888 
for  this  purpose,  and  the  act  of  March  3,  1909,  the  sum  of  $100,000. 
With  these  funds  electric  plants  are  being  procured  and  installed 
at  posts  where  the  requirements  are  most  urgent. 

For  continuing  the  installation  of  this  eauipment  at  the  defenses 
where  the  Chief  of  Coast  Artillery  states  tney  are  most  needed  an 
estimate  of  $534,718  was  prepared  by  the  Chief  of  Engineers,  but  this 
item  was  omitted  from  the  estimates  finally  submitted. 
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SiUaforfoHififxUions. — During  the  &cal  year  ending  June  30,  1907, 
a  site  was  acquired  at  Boston,  Mass.,  a  part  of  the  purchase  money 
being  withhela,  in  accordance  with  the  terms  of  the  sale,  until  a  wall 
separating  the  tract  acouired  from  adjacent  ground  has  been  built 
by  the  city  of  Boston.  During  the  past  year  the  construction  of  the 
wall  was  completed  and  the  remainder  of  the  purchase  monej  paid. 

The  question  of  the  defense  of  San  Pedro,  Cal.,  was  considered  by 
the  General  Staff  and  a  report  submitted  thereon  and  transmitted 
to  Congress  by  the  President  on  January  14,  1909.  In  submitting 
the  report  to  the  President  the  Secretary  of  War  recommended  that 
the  simi  of  $400,000  be  appropriated  during  the  current  session  of 
Congress  for  the  acquisition  of  the  necessary  land.  For  the  acquisition 
of  the  land  the  sum  of  $250,000  was  appropriated  in  the  act  of  March 
3,  1909.  A  careful  investigation  has  been  made  of  the  land  which 
must  be  acquired  for  the  defenses  projected  and  the  garrison  therefor 
and  the  amount  which  will  be  required  for  its  acquisition.  As  a 
result  of  this  investigation  it  is  found  that  more  than  the  $400,000 
originally  estimated  will  be  required  for  this  purpose.  Under  the 
provisions  of  existing  law  (33  Stats.,  497).  the  entire  tract  required  for 
the  accommodation  of  the  garrison  and  defensive  works  must  be  pro- 
cured at  one  time.  The  $250,000  already  appropriated  is  therefore 
held  pending  any  further  action  in  the  matter  wnich  may  be  taken 
by  Congress. 

SearMights. — After  much  experimental  work  and  the  practical 
test  of  use  under  regular  service  conditions,  a  satisfactory  type  of 
searchlight  has  been  developed  and  fortjr  have  been  contracted  for 
under  appropriations  carried  in  the  fortification  appropriation  act 
approved  May  27,  1908,  and  their  construction  is  well  advanced. 
The  deliveries  of  the  generating  sets  contracted  for  under  the  appro- 
priation in  the  act  approved  Alarch  2,  1907,  have  continued  and  are 
nearly  completed;  they  have  proved  satisfactory. 

The  fortification  appropriation  act  approved  March  3,  1909,  carried 
an  appropriation  of  $210,000  for  the  purchase  of  additional  lights  and 
their  mstallation,  and  contracts  for  the  apparatus  will  be  awarded 
in  the  near  future. 

To  carry  on  the  work  of  installation,  in  accordance  with  the  recom- 
mendations of  the  Chief  of  Coast  Artillery,  the  Chief  of  Engineers 
prepared  an  estimate  for  the  next  fiscal  year  amounting  to  $897,000. 
This  item  was,  however,  by  direction  of  the  Secretary  of  War,  reduced 
to  $50,000  in  the  estimates  finally  submitted  by  the  Chief  of  Engineers. 

Preservation  and  repair  of  jortiji cations, — The  modem  works  of 
defense  now  constructed  represent  an  expenditure  of  approximately 
$28,000,000  for  engineering  work  alone.  For  the  preservation  and 
repair  of  these  works  during  the  present  fiscal  year  there  was  appro- 
pnated  the  sxmi  of  $225,000,  less  than  1  per  cent  of  the  cost  of  con- 
struction. These  extensive  works  contam  much  costly  machinery 
and  ordnance  material  and  must  be  kept  properly  painted  and 
repaired  to  be  effective  when  needed.  The  $225,000  appropriation 
of  the  act  of  May  27,  1908,  was  not  sufficient  to  keep  the  essential 
features  of  the  fortifications  in  satisfactory  condition  for  an  entire 
year,  and  a  large  proportion  of  the  appropriation  of  a  like  amount 
carried  in  the  fortincation  appropriation  act  approved  March  3,-1909, 
has  already  been  devoted  to  urgently  necessary  work,  and  practically 
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the  entire  amount  of  the  appropriation  has  been  similarly  pledged. 
Much  desirable  and  necessary  work  is  now  awaiting  future  appro- 
priations. 

An  estimate  of  $300,000  for  preservation  and  repair  is  submitted, 
and  it  is  strongly  recommendecl  (in  the  interest  of  economy  and  effi- 
cient service)  that  this  amount  be  appropriated. 

Repair  and  protection  of  defenses  of  Charleston^  Pensacola,  MohiUj 
and  New  Orleans, — For  repairs  and  sea  walls  at  these  localities,  ren- 
dered necessary  by  storms,  the  following  estimates  were  submitted 
to  Congress  in  1906: 

Charleston,  S.  C,  for  the  construction  of  the  sea  wall  necessary  for  the  pro- 
tection of  Fort  Moultrie $225,600 

Pensacola,  Fla.,  for  building  sea  walls  for  the  protection  of  the  sites  of  the 
fortifications  and  of  the  necessaiy  post  buildings  at  Forts  Pickens  and 
McRee 907,100 

Pensacola,  Fla.,  for  repair  and  restoration  of  batteries  and  other  structures 
appurtenant  to  the  aefenses  of  Pensacola,  and  for  retaining  walls  to  pro- 
tect the  batteries  from  floods 109, 356 

Mobile,  Ala.,  for  repair  and  restoration  of  batteries  and  other  structures 
appiutenant  to  the  defenses  of  Mobile,  and  for  rebuilding  sea  walls  and 
groins  tor  protection  of  the  sites  of  the  fortifications  of  the  garrison  posts. .  1, 089, 500 

New  Orleans,  La.,  for  rebuilding  and  strengthening  the  levees  for  protection 
of  the  site  of  the  defenses  and  the  garrison  post  at  Fort  St.  Philip 139, 800 

At  the  last  three  regular  sessions  of  Congress  appropriations  were 
made  covering  the  estimates  for  Charleston,  Mobile,  and  Pensacola 
and  providing  $100,000  for  the  levees  at  Fort  St.  Philip,  but  authority 
to  initiate  the  proposed  protective  levees  for  the  last  named  in  their 
entirety  was  not  given.  A  portion  of  this  reservation  is  therefore 
protected  and  the  oalance  abandoned  to  overflow  xmtil  further  funds 
are  available.  Floods  are  higher  than  formerly,  due  to  the  building 
of  levees  below  the  forts. 

To  complete  the  protection  of  the  Fort  St.  Philip  reservation,  an 
estimate  of  $40,000  was  prepared  by  the  Chief  of  Engineers,  but,  by 
direction  of  the  Secretary  of  War,  was  omitted  from  the  estimates 
to  be  submitted  to  Congress. 

At  Charleston,  Pensacola,  and  Mobile  the  work  is  under  way  and 
progressing  satisfactorily,  and  it  is  believed  will  be  satisfactorily 
completed  within  the  estimates. 

Supplies  for  seacoast  defenses, — Owing  to  the  large  number  of  elec- 
tric mstallations  supplying  power  and  light  in  seacoast  batteries, 
funds  have  been  appropriated  annually  for  *  *  tools  and  electrical  and 
engine  supplies  for  use  of  the  troops  for  maintaining  and  operating 
light  and  power  plants  in  gun  and  mortar  batteries."  This  appro- 
priation is  designed  to  enable  the  Engineer  Department  to  comply 
with  the  regulations  of  the  War  Department  for  the  supply  and  service 
of  the  batteries.  Requisitions  are  made  upon  the  Chief  of  Engineers, 
through  the  district  engineer  officers,  and  authorized  articles  are  pur- 
chased and  issued  by  district  engineer  officers  with  as  little  delay  as 
possible.  This  system  has  proved  eminently  satisfactory  to  the  gar- 
risons. 

The  amount  appropriated  for  this  purpose  in  the  act  approved 
March  3,  1909,  was  $40,000. 

As  the  earlier  electric  plants  become  worn  with  use,  and  as  addi- 
tional plants  are  installea  from  time  to  time,  the  demands  upon  the 
funds  for  the  purchase  of  these  supplies  increase,  and  while  great 
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economy  was  exercised  during  the  past  year  in  the  use  of  the  $40,000 
appropriated  by  the  act  of  May  27,  1908,  for  generalpurchases,  con- 
sideraDle  difficultv  was  experienced  in  providing  sufficient  funds  to 
all  districts  for  the  purchase  of  absolutely  necessary  supplies,  and 
even  greater  difficulty  is  anticipated  in  procuring  the  supplies  essen- 
tial for  the  service  during  the  current  fiscal  year. 

The  sum  of  $45,000  is  estimated  as  necessary  for  the  procurement 
of  the  regular  electrical  supplies  for  the  next  fiscal  year,  especially  in 
view  of  the  numerous  installations  being  provided  for  battery  lighting 
and  power  and  for  searchlight  service. 

Reserve  lights. — ^A  satisfactory  form  of  reserve  electric  lantern  has 
been  produced  as  the  result  of  exhaustive  tests.  To  supply  these  lan- 
terns in  sufficient  quantities  to  all  batteries  now  in  service  an  esti- 
mate of  $19,500  was  submitted  last  year.  An  appropriation  of 
$10,000  for  the  purpose  was  contained  in  the  appropriation  act  of 
March  3,  1909,  and  a  contract  covering  that  sum  has  been  entered 
upon. 

An  estimate  of  $9,500,  the  unappropriated  balance  of  the  original 
estimate,  was  prepared  by  the  Chier  of  Engineers,  but,  imder  instruc- 
tions from  the  Secretary  of  War,  this  item  nas  been  omitted  from  the 
estimates  finally  submitted  by  the  Chief  of  Engineers. 

Sea  walls  and  embankments —The  sum  of  $50,000  was  appropriated 
for  this  purpose  by  the  fortification  appropriation  act  approved 
March  3,  1909.  Tms  amount  is  being  applied  to  such  work  only  as 
becomes  urgently  necessary  for  the  protection  of  the  defensive 
works. 

Based  upon  detailed  estimates  prepared  by  district  eimneer  officers, 
an  estimate  of  $164,775  was  prepared  by  the  Chief  of  Engineers  for 
the  construction  of  sea  walls  and  embanlanents  at  a  number  of  locali- 
ties on  the  Atlantic,  Gulf,  and  Paeffic  coasts,  where  needed  to  protect 
the  defenses.  Under  instructions  from  the  Secretary  of  War,  how- 
ever, this  item  has  been  omitted  from  the  estimates  mially  submitted 
by  tne  Chief  of  Engineers. 

Sea  waUs,  defenses  of  Oalveston,  Tex. — ^The  defensive  works  at  Gal- 
veston were  unavoidably  in  most  exposed  positions,  and  the  level  of 
the  lands  surrounding  the  batteries  was  greatly  lowered  by  the  storm 
of  September  8,  1900.  Work  of  reconstruction  and  repair  of  the 
Galveston  defenses  is  now  completed  under  the  appropriation  con- 
tained in  the  fortification  act  approved  March  1,  1901.  With  the 
funds  so  provided,  and  in  accordance  with  the  plans  before  Congress 
when  that  appropriation  was  made,  each  indiviaual  battery  has  been 
made  secure  against  any  similar  storms  which  are  Ukely  to  occur  in 
the  future. 

For  building  a  sea  wall  and  ffiling  up  the  reservation  at  Fort  Crock- 
ett to  a  height  above  storm  tides  the  sums  of  $591,046.25  and  $158,- 
953.75  were  appropriated  in  the  sundry  civil  appropriation  acts  of 
April  28,  1904,  and  June  30,  1906,  aggregating  $750,000.  Under 
these  appropriations  the  work  at  Fort  Crockett  is  now  practically 
completed. 

For  similar  work  at  Fort  Travis  the  sum  of  $440,000  was  provided 
in  the  fortification  appropriation  act  approved  March  3,  1909.  The 
plans  for  this  work  have  been  completed,  and  actual  operations  will 
soon  be  begun. 
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Similar  protection  is  required  at  Fort  San  Jacinto  if  this  fort  is  to 
be  garrisoned.  There  are  certain  claims  to  portions  of  this  reserva- 
tion adverse  to  the  title  of  the  United  States.  Until  all  clouds  upon 
the  title  of  the  United  States  are  removed  no  money  should  be 
expended  on  this  reservation. 

Preservation  and  repair  of  torpedo  structures, — ^A  large  number  of 
new  torpedoKlefense  structures  have  been  completed,  and  a  nimiber, 
in  addition,  are  approaching  completion.  The  appropriations  made 
to  date  for  building  torpedo  structures  a^regate  $2,403,000. 

Situated  as  they  are  at  exposed  locations  on  the  Atlantic.  Gulf, 
and  Pacific  coasts^  the  requirements  for  the  maintenance  or  these 
structures  are  considerable.  The  appropriation  act  of  March  3, 1909, 
contained  an  item  of  $20,000  for  this  purpose.  This  sum  is  being 
applied  to  such  minor  repairs  as  are  found  from  time  to  time  to  be 
most  urgently  necessary,  but  in  view  of  the  very  large  number  of 
these  structures  and  the  necessity  of  frequent  repainting  and  minor 
repairs  to  prevent  marked  detenoration  in  the  Duildings,  this  sum 
has  sufficed  for  only  such  work  as  was  most  urgently  necessary.  The 
Chief  of  Engineers  prepared  an  estimate  of  $50,000  for  this  purpose, 
but,  by  direction  or  the  Secretary  of  War,  this  item  was  reauced  to 
$2O,O0n0  in  the  estimates  finally  submitted  by  the  Chief  of  Engineers. 

Submarine  mines, — ^While  the  operation  of  torpedo  defenses  is  the 
duty  of  the  Coast  Artillery  Corps,  the  building  or  structures  required 
in  connection  therewith  is  under  the  charge  of  the  Engineer  Depart- 
ment. 

To  complete  the  engineer  structures  for  the  torpedo  defenses 
recommended  by  the  mttional  Coast  Defense  Board,  except  at  the 
entrance  to  Chesapeake  Bay  and  at  Galveston,  Tex.  (where,  owing 
to  the  present  status  of  the  defenses  and  garrison  posts,  it  is  not  con- 
sidered advisable  to  build  the  torpedo  structures  immediately),  an 
estimate  of  $189,964  was  prepared  by  the  Chief  of  Engineers  in 
accordance  with  the  request  of  the  Chief  of  Coast  Artillerv,  but,  by 


1909,  is  being  applied  in  accordance  with  the  artillery  scheme. 

Batteries  in  ir^sular  'possessions, — ^The  first  appropriation  for  this 
purpose  was  contained  m  the  fortification  act  approved  April  21, 1904, 
and  additional  appropriations  have  been  made  in  each  of  the  five  suc- 
ceeding years,  the  aggregate  amount  appropriated  to  date  being 
$5,051,200  (including  $250,000  the  expenditure  of  which  has  been 
assigned  to  the  Chief  of  Ordnance).  With  these  appropriations  bat- 
teries have  been  constructed  at  Guantanamo  Bay,  Cuba,  and  con- 
struction work  is  now  in  progress  at  Honolulu  and  Pearl  Harbor, 
Hawaii,  and  Manila  and  Subic  Bay,  Philippine  Islands. 

The  defense  of  the  important  harbors  of  the  insular  possessions  has 
been  specially  considered  by  the  National  Coast  Defense  Board,  and 
any  funds  appropriated  for  batteries  will  be  applied  in  accordance  with 
the  general  projects  of  that  board. 

An  estimate  of  $112,200  for  additional  batteries  in  the  Hawaiian 
Islands,  called  for  by  the  report  of  the  National  Coast  Defense  Board, 
was  prepared  by  the  Chief  of  Engineers,  but,  by  direction  of  the  Sec- 
retary of  War,  was  omitted  from  the  estimates  finally  submitted  by 
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the  Chief  of  Engineers.  For  the  Philippine  Islands  an  estimate  of 
$1,319,000  was  prepared,  of  which  amount  $450,000  was  included  to 
cover  the  En^eer  Department  portion  of  an  authorization  of 
$600,000  contamed  in  the  act  approved  March  3,  1909,  which  will  be 
needed  to  carry  on  work  already  under  way  imder  the  appropriation 
carried  in  said  act. 

Electrical  instalUUiona.  insular  poaaesaians. — ^The  National  Coast 
Defense  Board  estimatea  that  $788,713  would  be  required  to  furnish 
the  necessary  electrical  equipment  for  the  defenses  or  the  insular  pos- 
sessions, in  addition  to  the  current  re<quired  for  searchlights. 

Toward  the  installation  of  this  equipment  the  simi  of  $238,292  has 
thus  far  been  provided  by  Confess,  $34,469  for  the  Hawaiian  Islands 
and  $203,823  for  the  Philippme  Islands,  of  which  $14,469  for  the 
Hawaiian  Islands  and  $88,823  for  the  Philippine  Islands  were  carried 
in  the  act  approved  March  3, 1909.  Work  under  these  appropriations 
is  now  in  progress.  For  the  continuation  of  this  work  m  the  Philip- 
pine Islands  m  accordance  with  the  plans  of  the  National  Coast  De- 
fense Board,  an  estimate  of  $127,346  is  submitted. 

Fire  control  in  insvlar  possessions. — ^The  fortification  act  of  March 
3,  1909,  provided  $250,000  for  this  purpose,  which  sum  was  available 
for  the  work  of  the  Engineer  and  Ordnance  departments  and  the 
Signal  Corps.  Of  this  appropriation  the  siun  or  $207,000  is  being 
applied  to  the  work  of  the  Engineer  Department. 

An  estimate  for  the  continuation  of  this  work  was  prepared  by  the 
Chief  of  Coast  Artillery,  amoimting  to  $250,000;  in  tne  estimates 
finally  submitted  this  item  was  reduced  to  $200,000. 

SearchligJUs,  instdar  possessions. — ^For  this  purpose  the  sum  of 
$227,500  was  appropriated  in  the  act  of  May  27,  1908,  $47,500  for  the 
Hawaiian  Islands  and  $180,000  for  the  PhiUppine  Islands,  and  the 
sum  of  $66,000  for  the  Hawaiian  Islands  was  carried  in  the  act  ap- 
proved March  3,  1909.  These  funds  are  being  appUed  to  the  puiv 
pose  for  which  appropriated.  To  complete  the  searchlight  projects 
for  the  batteries  tnus  far  authorized  in  tne  Hawaiian  Islands  tne  Chief 
of  Engineers  prepared  an  estimate  of  $40,100,  but,  by  direction  of  the 
Secretary  of  War,  this  item  was  omitted  from  the  estimates  finally 
submitted  by  the  Chief  of  Engineers.  For  necessary  searchlights  for 
use  with  batteries  already  authorized  in  the  Philippine  Islands,  an 
estimate  of  $139,200  is  submitted. 

Submarine  mines,  insular  possessions. — ^The  sum  of  $129,000  was 
appropriated  in  the  fortification  act  of  May  27,  1908;  for  the  construc- 
tion of  torpedo  structures  for  the  defense  of  the  Hawaiian  Islands. 
Work  is  now  being  prosecuted  with  these  funds. 

Procurement  of  sites,  insular  possessions.— For  the  procurement  of 
land  or  rights  pertaining  thereto  in  the  Philippine  Islands  the  sum 
of  $5,000  was  provided  by  the  fortification  act  of  May  27,  1908,  and 
the  additional  sum  of  $12,000  by  the  act  of  March  3,  1909.  Con- 
demnation proceedings  were  instituted  for  the  aca  uisition  of  the  land ; 
a  decree  has  been  rendered  by  the  court,  and  final  proceedings, 
including  payment  of  the  awards,  are  now  in  progress.  It  is  expected 
that  the  title  to  all  the  tracts  will  be  in  the  United  States  before  the 
close  of  the  current  calendar  year. 

Preservation  and  repair  oj  fortifications ,  insular  possessions. — ^A 
number  of  the  batteries  authorized  by  Congress  for  the  insular 
possessions  have  been  completed  and  are  being  operated  by  the 
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troops.  Minor  repairs,  painting,  etc..  are  from  time  to  time  neces- 
sary and  have  heretofore  been  met  from  balances  of  funds  appro- 
priated for  construction  purposes.  The  approaching  completion  of 
work  at  certain  localities  and  the  exhaustion  of  construction  funds 
render  provision  for  such  work  necessary  in  the  future.  The  Chief 
of  Engmeers  prepared  estimates  of  $900,  $1,500,  and  $14,000  for 
this  purpose  for  the  defensive  works  at  Guantanamo  Bay,  Cuba,  in 
the  Hawaiian  Islands,  and  in  the  Philippine  Islands,  respectively, 
but,  by  direction  of  the  Secretary  of  WSwr,  in  the  finalpreparation 
of  the  estimates  by  the  Chief  of  Engineers  the  items  for  Guantanamo 
Bay  and  for  the  Hawaiian  Islands  were  omitted. 

Preservation  and  repair  of  torpedo-defense  structures  in  the  insular 
possessions. — In  order  to  provide  for  the  maintenance  in  proper  con- 
dition of  the  numerous  structures  already  erected  in  connection  with 
torpedo  defense  in  the  Philippine  Islands,  an  estimate  of  $1,000  is 
submitted.  An  estimate  of  $500  for  a  similar  purpose  in  the  Hawaiian 
Islands  was  prepared  by  the  Chief  of  Engineers,  but.  by  direction  of 
the  Secretary  of  War,  this  estimate  has  been  omittea. 

Supplies  for  sea^oast  defenses,  insular  possessions. — ^Under  appro- 

E nations  heretofore  made  by  Congress  a  number  of  electric  plants 
ave  been  installed  in  the  defensive  works  in  the  Philippine  Islands, 
and  in  order  that  the  necessary  supplies  and  materials  may  be  fur- 
nished for  their  operation  and  maintenance,  as  for  similar  plants  in 
this  country,  an  estimate  of  $5,000  is  submitted.  For  the  same  pur- 
pose in  connection  withplants  installed  and  to  be  installed  in  the 
Hawaiian  Islands,  the  Chief  of  Engineers  prepared  an  estimate  of 
$1,000,  but,  by  direction  of  the  Secretary  of  War,  it  was  omitted  in 
the  preparation  of  the  final  estimates  by  the  Chief  of  Engineers. 

Tne  tollowing  money  statements  show  the  condition  on  June  30, 
1909,  of  all  general  appropriations  under  which  operations  were  in 
progress  at  the  close  of  the  fiscal  year: 

"gun  and  mortar  batteries.'' 

For  battery  construction. 

July  1,  1908,  balance  unallotted $313,226.34 

March  3,  1909,  appropriated 5,064.00 


318,290.34 
June  30,  1909,  net  allotments  during  fiscal  year 309, 371. 18 

July  1,  1909,  balance  unallotted 8,919.16 

July  1,  1909,  amount  pledged 8, 919. 16 

For  Tnodernizing  older  emplaceinenU. 

July  1,  1908,  balance  unallotted $167,296.36 

March  3,  1909,  appropriated 100,000.00 

267,296.36 
Juiie  30,  1909,  net  allotments  during  the  fiscal  year 194, 966. 36 

July  1,  1909,  balance  unallotted 72,330.00 

July  1 ,  1909,  amount  pledged 72, 330. 00 
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"firb  control  at  fortifications." 

July  1, 1908,  balance  unallotted $42,699.04 

September  17, 1908,  assigned  to  Chief  of  Engineers  from  the  act  of  May 

27,1908 129,466.00 

June  9, 1909,  assigned  to  Chief  of  Engineers  from  the  act  of  March  3, 

1909  (partial  assignment) 20, 000. 00 

192  156. 04 
June  30,  1909,  net  allotments  during  the  fiscal  year 192, 129. 08 

July  1, 1909,  balance  imallotted 26.96 

July  1,  1909,  amoimt  pledged 26. 96 

*'blectrical  installations  at  sbacoast  fortifications." 

July  1,  1908,  balance  imallotted 1348,387.00 

March  3, 1909,  appropriated 100,000.00 

448,387.00 
June  30,  1909,  net  allotments  during  the  fiscal  year 409, 873. 11 

July  1,  1909,  balance  unallotted 38,513.89 

July  1,  1909,  amount  pledged 38, 613. 89 

*' SEARCHLIGHTS  FOR  HARBOR  DEFENSES." 

July  1,  1908,  balance  imallotted 1246,901.00 

March  3, 1909,  appropriated 210, 000. 00 

466,901.00 
Jime  30,  1909,  net  allotments  during  fiscal  year 194, 916. 84 

July  1,  1909,  balance  unallotted 261,985.16 

July  1,  1909,  amount  held  for  installing  lights  and  for  purchase  of  new 
ones 261,986.16 

** BITES   FOR  FORTIFICATIONS   AND  SBACOAST  DEFENSES." 

July  1, 1908,  balance  unallotted $169, 604.  67 

March  3, 1909,  appropriated 250,000.00 

419  604.  67 
June  30,  1909,  net  allotments  during  the  fiscal  year 45^  353!  67 

July  1, 1909,  balance  unallotted 374, 261. 10 

July  1,  1909,  amount  pledged 315, 000. 00 

July  1, 1909,  balance  available 59, 251. 10 

** PRESERVATION    AND   REPAIR   OF   FORTIFICATIONS." 

Julyl,  1908,  balance  unallotted $216,639.00 

March  3, 1909,  appropriated 225,000.00 

441,  639.  00 
June  30, 1909,  net  allotments  during  the  fiscal  year 439, 542.  21 

July  1, 1909,  balance  unallotted 2, 096.  79 

July  1, 1909,  amount  pledged 2, 096.  79 

"plans  for  FORTIFICATIONS." 

March  3,  1909,  appropriated 15,000.00 

June  30, 1909,  net  allotments  during  the  fiscal  year 6, 000. 00 
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"SUFPLIBS  FOR   8EACOA8T  DEPEN8K8.'* 

July  1, 1908,  balance  unallotted $44,510.04 

March  3, 1909,  appropriated 40,000.00 

84,510.04 

June  30, 1909,  net  allotments  during  the  fiscal  year 84, 272. 34 

July  1 ,  1909,  balance  unallotted  and  available 237. 70 

jPot  re$erve  lights. 

March  3, 1909,  appropriated 910,000.00 

June  30, 1909,  net  allotments  during  the  fiscal  year 10, 000. 00 

"sea  walls  and  embankments." 

July  1, 1908,  balance  unallotted 917,044.89 

March  3, 1909,  appropriated 50,000.00 

67,044.89 

June  30, 1909,  net  allotments  during  the  fiscal  year 53,605.00 

July  1, 1909,  balance  available  for  emergencies  during  fiscal  year 13, 439. 89 

"preservation  and  repair  of  torpedo  structures." 

July  1, 1908,  balance  unallotted 92,92L20 

March  3, 1909,  appropriated 20,000.00 

22,92L20 

June  30, 1909,  net  allotments  during  the  fiscal  year 21,03L  05 

July  1, 1909,  balance  unallotted  and  available 1,890. 15 

"casemates,  galleries,  etc.,  for  submarine  mines." 

July  1,  1908,  balance  unallotted $74,124.14 

March  3,  1909,  appropriated 100,000.00 

174,124.14 

June  30,  1909,  net  allotments  during  the  fiscal  year 147,486. 20 

July  1, 1909,  balance  unallotted 26, 637. 94 

July  1,  1909,  amount  pledged 26, 637. 94 

"fortifications  in  insular  possessions." 

For  construction  ofseacoast  batteries, 

July  1, 1908,  balance  unallotted $1,390,S9L40 

March  3,  1909,  appropriated  (for  Hawaiian  Islands ) 337, 200. 00 

March  22,  1909,  assigned  to  Engineer  Department  by  the  Secretary  of 


Oiiigme 
irch3. 


War  from  act  approved  March  3,  1909  (for  Philippine  Islands) 750, 000. 00 

2,477,591.40 
June  30, 1909,  net  allotments  during  the  fiscal  year 1,647,277.68 

July  1, 1909,  balance  unaUotted 830,313.72 

July  1,  1909,  amount  pledged 830, 313. 72 
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For  decbrical  irataUatioini. 

July  1, 1908,  balance  imaUotted $127,674.00 

March  3, 1909,  appropriated 103, 292. 00 

230,866.00 

JuneSO,  1909,  net  allotments  during  the  fiscal  year 180,221.28 

July  1, 1909,  balance  unallotted  and  available 50, 644. 72 

For  8earMighU. 

July  1, 1908,  balance  unaUotted $227,290.00 

March  3, 1909,  appropriated 66,000.00 

293,290.00 

June  30, 1909,  net  allotments  during  the  fiscal  year 12, 235. 69 

July  1, 1909,  balance  unallotted 281, 054. 31 

July  1, 1909,  amount  pledged 281, 054. 31 

For  casemates,  galleries^  etc.  j  for  submarine  mines, 

July  1, 1908,  balance  unallotted $128, 767. 84 

June  30, 1909,  refundments  during  the  fiscal  year 3, 642. 81 

July  1 ,  1909,  balance  unallotted 132, 410. 65 

July  1,  1909,  amount  pledged 128,767.84 

July  1, 1909,  balance  available 3, 642. 81 

For  sites,  Hawaiian  Islands, 

July  1, 1908,  balance  unallotted $114, 428. 01 

June  30, 1909,  net  allotments  during  the  fiscal  year 114, 424. 27 

July  1, 1909,  balance  unallotted 3. 74 

July  1, 1909,  amount  pledged 3. 74 

For  sites,  Philippine  Islands. 

July  1, 1908,  balance  unallotted $5, 000. 00 

March  3,  1909,  appropriated 12, 000. 00 

17,000.00 

June  30,  1909,  net  allotments  during  the  fiscal  year 14, 000. 00 

July  1,  1909,  unallotted  balance 3, 000. 00 

July  1, 1909,  amount  pledged 50. 00 

July  1, 1909,  balance  available 2, 950. 00 

"fIBB  control  in   insular   P088ESSI0N8.** 

July  2,  1908,  assigned  from  act  of  May  27,  1908 $75, 000. 00 

March  31,  1909,  assigned  from  act  of  March  3,  1909 207, 000. 00 

282,000.00 

June  30, 1909,  net  allotments  during  the  fiscal  year 281, 500. 00 

July  1 ,  1909,  balance  unallotted 500. 00 

July  1, 1909,  amount  pledged 500.00 
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Estimates  of  appropriations  required  for  1910-11  for  fortifications. 


pre- 


Ab   originftlly 
pvedby  Chid  of 
fingineera. 


Aa  finally  submitted. 


0cm  and  mortar  batteries,  for  modernising  older  emplace- 
ments  

Electrical  Installations  at  seaooast  fortifications 

Searchlights  lor  harbor  defenses 

Preservation  and  repair  of  fortifications 

Repair  and  protection  of  defenses  of  New  Orleans,  La 

Plans  for  fortifications 

Supplies  for  seacoast  defenses 

For  reserve  lights 

Sea  walls  and  embankments 

Preservation  and  repair  of  torpedo  structures 

Casemates,  galleries,  etc. ,  for  submarine  mines 

Fortifications  in  insular  possessions: 
For  seacoast  batteries- 
Hawaiian  Islands 

Philippine  Islands 

For  electrical  installations,  Philippine  Islands 

For  searchll^ts— 

Hawaiian  Islands 

Philippine  Islands 

For  preservation  and  repair  of  fortifications  at  the  follow- 
ing localities— 

Guantanamo  Bay,  Cuba 

Hawaiian  Islands 

Philippine  Islands 

For  preservation  and  repair  of  torpedo  structures  at  the 
following  localities— 

Hawaiian  Islands 

Philippine  Islands 

For  supplies  for  seacoast  defenses  at  the  following  locali- 
ties— 

In  the  Hawaiian  Islands 

In  the  Philippine  Islands 

TotaL 


t45,000 
9,fi00 


112,200 

1.319.000 

127, 84« 

40.100 
139,200 


900 

1,600 
14,000 


1,000 


1,000 
6,000 


$600,000 
634,718 
897,000 
300.000 
40,000 
6,000 


64.500 
164,776 

60,000 
180,964 


1,761,746 


846,000 
0 


0 

1,319,000 

127,346 

0 
180,200 


0 

0 

14,000 

0 
1,000 


0 
6,000 


0 

0 

860,000 

300,000 

0 

6,000 


46,000 
0 

20,000 
0 


4,497,703 


1,605,646 
2,026,646 


ENGINEER  DEPOTS  AT  WASHINGTON  BARRACKS,  DIS- 
TRICT OF  COLUMBIA,  FORT  LE A VEN WO RTH,  KANS A S, 
AND  VANCOUVER  BARRACKS,  WASHINGTON. 

Officers  in  charge:  Depot  at  Washington  Barracks,  Lieut.  Col. 
William  C.  Langfitt,  Corps  of  Engineers;  Depot  at  Fort  Leaven- 
worth, Maj.  Thomas  H.  Kees,  Corps  of  Engineers,  until  August  10, 
1908,  and  Maj.  Clement  A.  F.  Flagler,  Corps  of  Engineers,  since 
that  date;  Vancouver  Barracks,  Capt.  Elliott  J.  Dent,  Corps  of 
Engineers. 

EKOINEEB  DEPOT,    WASHINGTON   BABBAOES. 

This  depot  is  the  repository  for  part  of  the  military  bridge  equipage 
of  the  army;  for  miscellaneous  military  engineering  toot,  supplies, 
and  materials  of  all  kinds,  and  for  astronomical,  surveying,  drafting. 
and  reconnaissance  instruments  and  supplies  used  by  the  army  ana 
by  officers  of  the  Corps  of  En^eers  on  public  works,  both  military 
and  civil.  It  purchases  and  issues  military  engineering  tools  and 
supplies  and  serves  particularly  as  an  exchange  for  engineer  instru- 
ments of  all  kinds,  receiving  tnem  from  the  army  or  public  works, 
caring  for  them  while  in  store,  causing  to  be  made  the  necessary 
repairs,  reissuing  them  when  required,  and,  so  far  as  limited  appro- 

E nations  will  permit,  making  purchases  of  such  items  as  can  not 
e  supplied  from  store. 
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The  general  work  of  the  depot  consisted  of  care  of  the  property 
on  hand,  purchase  of  new  articles,  and  shipment  to  troops  of^supplies 
as  needed,  and  constructing  ponton  equipage.  The  work  this  year 
is  believea  to  have  exceeded  that  of  any  previous  one  as  shown  by 
the  total  weight  of  supplies  shipped  from  the  depot. 

The  old  building  used  for  various  shops  of  tne  depot,  beii^  on 

Eart  of  the  reservation  assigned  to  the  War  College,  was  demolished 
y  the  Quartermaster's  Department,  and  as  the  shops  are  the  most 
essential  part  of  the  depot  a  new  building  should  be  provided  for 
immediately. 

There  is  no  available  place  on  the  post  for  the  storage  of  the 
various  wagons  pertaining  to  the  bridge  trains,  and  the  space  avail- 
able for  the  storage  of  miscellaneous  lumber  and  bridge  material  is 
far  too  small.  These  imperative  needs  of  the  depot  should  be 
attended  to  at  an  early  date.  Roughly  estimated,  the  construction 
of  such  a  shed  for  the  protection  of  ponton  wagons  and  other  heavy 
bulky  ponton  material,  and  for  protecting  all  sorts  of  lumber  used 
at  the  depot  for  various  purposes  would  cost  about  $15,000. 

ENGINEER  DEPOT,    FOBT   LEAVENWORTH. 

This  depot  is  the  repository  for  part  of  the  military  equipage  of 
the  army.  The  general  work  of  the  office  and  storehouse  consisted 
of  care  of  property  on  hand,  the  purchase  of  supplies,  occasional 
shipments  to  troops,  and  repair  of  instruments  issued  to  the  battalion 
of  engineers  there  stationea,  and  the  keeping  of  the  depot  accounts 
and  records. 

The  shop  was  in  operation  from  July  1  to  25,  and  from  October  1 
to  Jime  30.  Most  of  the  work  consisted  of  repairs  to  the  old  ponton 
chess  and  tool  wagons  at  the  depot,  and  to  other  equipment  damaged 
by  wear  in  the  service.  A  number  of  trestles,  paddles,  drai/v^ng 
tables  and  stools,  skiffs,  sap  toolsj)ickets,  and  other  minor  articles 
of  equipment  were  also  made.  With  the  exception  of  the  ponton 
wagons,  13  chess  wagons,  2  tool  wagons,  1  reserve  ponton,  the  advance 
guard  pontons,  and  500  13-foot  chess,  all  property  carried  on  the 
depot  return  is  in  good  condition  and  fit  for  field  service. 

ENGINEER  DEPOT.   VANCOUVER  BARRAGES. 

During  the  year  a  ponton  train  consisting  of  the  principal  items 
of  one  division  advance  and  one  division  reserve  equipage  was  trans- 
ferred from  the  engineer  depot  at  Fort  Mason,  Cal.,  to  this  depot. 
Considerable  work  in  overhauling  the  equipage  was  done.  New 
balk  and  chess  were  made  from  material  on  hand  and  all  old  balk 
were  tested  to  a  fiber  stress  of  approximately  4,000  pounds  per 
square  inch. 

The  details  of  the  operations  of  the  depots  will  be  found  in  the 
reports  of  the  officers  in  charge. 
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ENGINEER  DEPOTS,   1909. 

Incidentals. 

Amount  appropriated  in  the  anny  appropriation  act  of  May  11,  1908 $11, 500. 00 

June  30,  1909,  amount  expended  during  fiscal  year 10, 664. 68 

July  1, 1909,  balance  unexpended 835. 32 

July  1, 1909,  outstanding  liabilities 835.  24 

Balance  to  revert  to  Treasury .08 

Instruments. 

Amount  appropriated  in  the  army  appropriation  act  of  May  11,  1908 |5, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 4, 724. 78 

July  1,  1909,  balance  unexpended 275. 22 

July  1,  1909,  outstanding  liabilities 275.  22 

BSTDfATES  OF  APPROPRIATIONS   REQUIRED  FOR  THE   ENGINEER  DEPOTS   FOR   1910-11. 

For  incidental  expenses  of  the  depots,  including  fuel,  lights,  chemicals, 
stationery,  hardware,  machinery,  pay  of  civilian  clerks,  mechanics, 
and  labor€a:B,  extra-duty  pay  to  soldiers  necessarily  employed  for  periods 
not  less  than  ten  days  as  artificers  on  work  in  addition  to  and  not  strictly 
in  the  line  of  their  military  duties,  such  as  carpenters,  blacksmiths, 
draftsmen,  printers,  lithographers,  photographers,  engine  drivers,  tele- 
graph operators,  teamsters,  wheelwrights,  masons,  machinists,  painters, 
overseers,  laborers,  repairs  of,  and  for  materials  to  repair,  public  build- 
ings and  machinery,  and  unforeseen  expenses |20, 000. 00 

For  purchase  and  repair  of  instruments,  to  be  issued  to  officors  of  the  Corps 
of  Engineers  and  to  oflicers  detailed  and  on  duty  as  acting  engineer  om- 
cers  for  use  on  public  works  and  surveys 10, 000. 00 

Total 30,000.00 

(See  Appendixes  2,  3,  and  4.) 

ENGINEER  EQUIPMENT  OF  TROOPS. 

By  act  of  Congress  approved  May  11,  1908,  the  sum  of  $72,500  was 
appropriated  for  the  procurement  of  ponton  material,  tools,  instru- 
ments, and  supplies  reauired  for  use  in  the  engineer  equipment  of 
troops  in  the  field,  and  $343.76  was  received  during  tne  year  by 
settlements  and  deposits  for  property  transferred,  sold,  and  lost, 
making  the  total  amount  available  $72,843.76.  Of  this  sum  $66,326.81 
was  auotted  for  disbursement  at  Washington  Barracks,  $4,750  at 
Fort  Leavenworth,  $53  at  Havana,  $200  at  Honolulu,  $850  at  Van- 
couver Barracks,  and  $658.80  at  headquarters  Philippines  Division. 
The  sum  of  $5.15  unallotted  and  39  cents  balance  from  allotment  to 
Vancouver  Barracks,  a  total  of  $5.54,  reverted  to  the  Treasurv. 

With  these  funds  engineering  supplies  were  obtained  for  the 
various  military  divisions  and  departments  in  the  United  States, 
insular  possessions,  and  Cuba;  engmeer  troops  were  supplied,  so  far 
as  possible,  with  the  company  equipment  called  for  oy  General 
Orders,  No.  9,  OflBce  of  the  Chief  of  Engineers,  1906;  and  the  pur- 
chase and  issue  of  reconnaissance  outfits  and  intrenching  tools  to 
military  posts  and  organizations  required  by  General  Orders,  No.  113, 
War  Department,  1906;  General  Orders,  No.  73,  War  Department, 
1907;  and  General  Orders,  No.  221,  War  Department,  1907,  were 
continued. 
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All  supplies  required  by  General  Orders,  No.  221,  War  Department, 
1907,  were  purchased  and  delivered,  except  where  the  retention  or 
the  intrenching  tool  eauipment  by  organizations  had  been  requested 
until  their  return  to  the  United  States. 

At  Washington  Barracks  considerable  additions  were  made  to 
the  ponton  and  bridge  equipment,  16  chess  wagons  under  contract 
at  close  of  the  last  &cal  year  were  deUvered,  and  50  ponton  and  3 
tool  wagons  were  contracted  for  and  will  be  completed  in  August, 
1909.  At  the  close  of  the  fiscal  year,  practically  2  divisions  or 
reserve  ponton  equipment  and  2  divisions  of  advance  ponton  equip- 
ment were  completed,  with  the  exception  of  ponton  and  tool  wagons. 
These,  however,  are  now  under  contract.  Sixteen  chess  wagons 
and  1  battery  and  forge  wagon  still  required  will  be  obtained  from  new 
appropriations.  Eight  wooden  ponton  boats  and  other  ponton 
matenals  were  constructed. 

At  Fort  Leavenworth  one  Rees  experimental  tool  wagon  was 
completed  in  July  and  was  reported  upon  December  31, 1908.  White 
pine  liunber  and  other  supplies  were  purchased  for  the  construction 
of  additional  reserve  and  advance  guard  pontons.  All  of  this  material 
has  been  deUvered,  except  the  wmte  pine  lumber,  and  it  is  expected 
that  it  will  be  deUvered  in  time  to  begin  work  on  the  new  boats  in 
November. 

At  Vancouver  Barracks  tools  and  suppUes  were  purchased  for 
fitting  out  tool  wagons  for  1  advance  and  1  reserve  division  with 
the  exception  of  a  few  minor  articles  and  the  item  of  canvas.  Some 
oak  lumber  was  purchased  for  replacing  parts  of  carriages.  Tools, 
photographic  suppUes,  explosives,  lumber,  etc.,  were  also  purchased 
tor  the  use  of  the  engineer  company  stationed  at  Vancouver  Barracks. 

The  army  appropriation  act  of  March  3,  1909,  provides  $90,000 
for  engineer  egmpment  of  troops  for  the  fiscal  year  1910.  Expend- 
itures from  this  fund  will  be  made  for  the  purchase  of  various  recon- 
naissance instruments,  drawing  materials,  photo^aphic  suppUes, 
intrenching  tools,  etc.;  purchase  of  35  chess  carnages,  20  ponton 
carriages,  and  4  tool  wagons  for  the  ponton  trains,  and  to  purchase 
of  material  and  manufacture  of  boats,  balks,  chess,  and  other  articles 
pertaining  to  ponton  equipage;  to  continue  investigations  looking 
to  improvement  of  ponton  material,  and  maldng  necessary  repairs 
and  renewals  to  intrenching  tools;  for  experimental  development 
of  searchlight  for  field  use,  power  plant  for  engineer  trains,  and  new 
forms  of  equipment  developed  from  time  to  time. 

At  the  rate  permitted  by  past  appropriations,  the  work  of  supply- 
ing the  army  with  engineer  equipment  will  take  several  years  for 
completion.  In  certam  Unes  of  material,  definite  amounts  and 
specifications  have  now  been  adopted  and  will  probably  not  be 
cnanged  in  the  near  future.  In  addition,  there  are  many  items  of 
equipment,  such  as  field  searchUghts,  new  forms  of  ponton  material, 
tratition  for  engineer  pack  trains,  etc.,  on  which  much  development 
is  still  needed. 
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SNGINBBR  BQUIPMBNT  OF  TROOPS,   1909. 

Amount  appropriated  in  the  army  appropriation  act  of  May  11, 
1908 172,600.00 

Amount  received  during  year  by  eettlements  and  depoeito  in 

payment  for  property  transferred,  eold,  and  lost 343.  76 

172, 843.  76 

June  30,  1909,  amount  expended  during  fiscal  year 51,730.28 

July  1, 1909,  balance  unezpnded 21,113.48 

July  1, 1909,  outstanding  liabilities 21,107.94 

Balance  to  revert  to  Treasury 6. 64 

(See  Appendixes  2,  3,  and  4.) 

CIVILIAN  ASSISTANTS  TO    ENGINEER  OFFICERS. 

By  act  of  Congress  approved  May  11,  1908,  the  sum  of  $25,000 
was  appropriated  for  civilian  assistants  to  engineer  oflScers  serving 
on  the  staffs  of  division,  corps,  and  department  commanders  to 
enable  them  to  secure  the  services  of  surveyors,  draftsmen,  photog- 
raphers, master  laborers,  and  clerks  during  the  fiscal  year  1909. 
These  funds  have  been  applied  to  the  purpose  for  which  appropriated; 
the  sum  of  $24,960.31  was  expended  dunng  the  fiscal  year  1909,  and 
a  balance  of  $49.69  reverted  to  the  Treasur]^. 

Owing  to  a  marked  increase  in  the  mapping  work  required  in  the 
Philippmes,  and  to  an  increase  in  the  niimber  of  chief  engineer  offi- 
cers in  the  United  States  due  to  the  abolishment  of  the  geographical 
divisions  and  the  assignment  of  a  chief  engineer  officer  to  each  miU- 
tary  department,  admtional  funds  were  reguired  for  this  purpose, 
and  the  army  appropriation  act  approved  March  3,  1909,  contained 
an  item  of  $40,000  for  civilian  assistants  during  the  fiscal  year  1910. 
This  sum  has  been  apportioned  amon^  the  various  military  depart- 
ments in  the  United  States  and  the  Phihppines  Division,  and  will  all 
be  required  for  the  operations  of  the  chief  engineer  officers  therein. 

An  estimate  of  the  same  amount,  $40,000,  for  the  fiscal  year  ending 
June  30,  1911,  has  been  submitted. 

CONTINGENCIES,  ENGINEER  DEPARTMENT,  PHILIP- 
PINE ISLANDS. 

In  the  prosecution  of  work  of  ffreat  importance  in  the  Phihppine 
Islands,  in  remote  and  inaccessible  locaUties,  the  op>erations  of  the 
Engineer  Department  have  been  embarrassed  by  the  lack  of  funds 
of  wide  applicability  and  Umited  restrictions  as  to  expenditure. 
Owing  to  tne  circiunstances  under  which  the  work  must  be  per- 
formed, an  appropriation  of  this  character  is  essential  to  its  satis- 
factory prosecution.  In  accordance  with  directions  from  the  Sec- 
retary of  War,  an  estimate  of  $5,000  has  been  submitted  for  this 
purpose. 
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RIVER  AND  HARBOR  IMPROVEMENTS. 

Appropriations. — The  funds  with  which  the  works  for  the  improve- 
ment of  rivers  and  harbors  were  prosecuted  during  the  past  fiscal  year 
were  derived  from  the  appropriations  made  by  the  river  and  harbor 
acts  approved  March  2,  1907,  and  March  3,  1909,  the  sundry  civil  acts 
approved  March  4,  1907,  May  27,  1908,  and  March  4,  1909,  from  such 
appropriations  as  have  been  provided  by  other  general  acts  and  by 
special  acts  of  Congress,  and  from  the  available  balances  of  former 
appropriations. 

The  following  works  are  provided  for  by  permanent  appropria- 
tions: Removing  sunken  vessels;  operating  and  care  of  dredge  boats 
on  upper  Mississippi  River;  removing  obstructions  in  Mississippi 
River;  gauging  waters  of  the  Mississippi  River  and  its  tributanes; 
examinations  and  surveys  at  South  Pass,  Mississippi  River;  mainte- 
nance of  South  Pass  channel,  Mississippi  River;  operating  snag  boats 
on  Ohio  River;  operating  and  care  of  canals,  etc.;  support  and  main- 
tenance of  the  Permanent  International  Commission  or  the  Congresses 
of  Navigation. 

Status  of  works, — Statements  derived  from  the  reports  of  the  oflBi- 
cers  in  charge  of  the  various  works,  and  given  herewith,  set  forth  the 
condition  oCeach  improvement  and  the  extent  of  the  work  performed 
during  the  past  fiscal  year. 

Expenditures. — The  total  amount  actuallj^  expended  under  the  di- 
rection of  the  Chief  of  Engineers  in  connection  with  the  improvement 
of  rivers  and  harbors  during  the  fiscal  year  ending  June  30,  1909,  is 
as  follows: 

Rivers  and  harbors  (general,  including  examinations,  surveys,  and 

contingencies) o  $31, 625, 076. 39 

Removing  sunken  vessels 49, 828. 85 

Operating  snag  and  dredge  boats  on  upper  Mississippi  and  Illinois 

rivers 25,000.00 

Removing  obstructions  in  Mississippi  River 100, 021. 03 

Gauging  waters  of  the  Mississippi  River  and  its  tributaries 8, 888. 49 

Maintenance  of  South  Pass  channel,  Mississippi  River 119, 449.  77 

Examinations  and  surveys  at  South  Pass,  Mississippi  River 9, 050. 00 

Operating  snag  boats  on  Ohio  River 36, 391. 95 

Operating  and  care  of  canals,  etc 1, 700, 458. 77 

Prevention  of  deposits  in  New  York  Harbor 85, 706. 17 

Mississippi  River  Commission 6  3, 052, 675. 30 

California  Debris  Commission  (expenses) 14, 269.  69 

Permanent  International  Commission  of  the  Congresses  of  Naviga- 
tion    3, 860. 50 

International  Waterways  Commission 22, 255. 71 

Commission  on  waterway  connecting  Chesapeake  and  Delaware 

bays 352.67 

36, 753, 285. 29 
This  amount  does  not  include  the  following: 

Enlargement  of  Governors  Island,  New  York  Harbor $188, 533. 83 

Reclamation  of  Quarantine  Island,  Honolulu,  Hawaii 2.  75 

Piers,  Hampton  Roads,  Jamestown  Exposition 1, 086. 40 

189, 622. 98 

«  Includes  $594.33  omitted  from  statement  of  expenditures  for  fiscal  year  1908. 

6  Does  not  include  $10,000  allotted  from  "  Emereencies  in  River  and  Harbor  Works," 
and  $8,338.68  under  "Gauging  Waters  of  the  Mississippi  River,"  included  in  first 
statement. 
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Expenditures  have  also  been  made  as  follows,  from  fmids  con- 
tributed by  States,  municipalities,  and  private  parties: 

Contributed  by  citizens  of  St.  Joeeph,  Mo.,  for  improvement  of  Missouri 

River $4,179.85 

Contributed  by  Twin  City  Rapid  Transit  Company  and  city  of  St.  Paul, 

Minn.,  for  construction  of  bridge  over  Mississippi  River  at  Fort  Snell- 

ing 95,905.09 

Contributed  by  State  of  Washington  for  improvement  of  Snake  River, 

Wash 26,786.75 

Contributed  by  State  of  Washington  for  improvement  of  Columbia  River 

above  Celilo,  Wash 11,840.34 

Contributed  by  raikoad  companies  for  improvement  of  Missouri  River  at 

Elwood,  Kans 13, 290. 61 

Contributed  by  railroad  companies  and  private  interests  for  improvement 

of  Puyallup  Waterway,  Tacoma,  Wash 61, 557. 50 

Contributed  by  citizens  of  Dallas,  Tex.,  for  improvement  of  Trinity  River, 

Tex 6,316.52 

Contributed  by  Cape  May  Real  Estate  Company  for  improvement  of  Cold 

Spring  Inlet,  N.  J 2,800.41 

Contributed  by  State  of  Rhode  Island  for  improvement  of  Pawtucket 

River,  R.  I -.•••-.-: 19, 933. 24 

Contributed  by  certain  citizens  of   Oregon,  for   improvtnrcnt  of  Coos 

Bay 21,270.41 

263, 880.  72 

Estimates. — ^The  following  estimates  are  submitted  by  the  Chief 
of  Engineers  for  the  fiscal  year  ending  June  30,  1911: 

Under  continuing  contracts,  including  Mississippi  River  Commission.  $9, 194,  428. 00 
Rivers  and  harbors  (general,  including  examinations,  survey^*,  and 

.  contingencies) 27, 038, 037. 00 

Under  California  Debris  Commission  (expenses) 15, 000. 00 

Prevention  of  deposits  in  New  York  Harbor 100, 250. 00 

Engineer  divisicyns. — ^The  engineering  works  in  charge  of  this  office 
are  arranged  in  divisions,  and  officers  of  the  Corps  of  Engineers  were 
assigned  as  division  engineers  to  overlook  these  works,  as  follows: 

East  of  the  Rocky  Mountains:  Northeast  Division,  Col.  John  G.  D. 
Knight;  Eastern  Division,  Col.  D.  W.  Lockwood;  Southeast  Division, 
Col.  Dan.  C.  Kingman;  Gulf  Division^  Col.  E.  H.  RuflFner  to  August 
31,  1908,  lieut.  Col.  L.  H.  Beach  since  Au^st  31,  1908;  Central 
Division,  Col.  Wm.  T.  Rossell;  Lakes  Division,  Lieut.  Col.  W.  L. 
Fisk;  Western  Division,  Col.  W.  H.  Bixby.  West  of  the  Rocky 
Mountains:  Pacific  Division,  Lieut.  Col.  John  Biddle;  Northern 
Pacific  Division,  Lieut.  Col.  John  Biddle,  temporarily  in  charge. 

Preliminary  examinations  and  surveys, — The  river  and  harbor  act 
of  March  3.  1909,  provides  for  preUminary  examinations  and  surveys 
of  certain  localities,  and  the  duty  of  making  the  same  has  been  as- 
signed to  boards  of  engineers  and  to  officers  of  the  Corps  of  Engineers 
in  charge  of  the  various  engineering  districts.  Specific  reference  is 
made  in  the  following  pages  to  reports  already  received  and  trans- 
mitted to  Congress  concerning  Point  Judith  rond,  R.  I.*  Newark 
Bay,  N.  J. ;  Point  Harbor  Channel,  N.  C;  Waverly  Creek,  S.  C. ;  Indian 
River,  Fla.;  Pine  Island  Sound,  Fla.;  New  River,  Fla.;  Arkansas 
River  at  Douglas,  Ark.;  Blackfish  Bayou,  Ark.;  Little  Black  River, 
Ark.  and  Mo.;  and  Feather  River,  Cal.,  to  Marysville.  Reports  con- 
cerning the  other  locaUties  will  be  duly  submitted  when  received. 


Digitized  by  LjOOQIC 


30  BEPOBT  GF  THE  CHIEF  OF  BNGINEEBS,  U.  S.  ABMY. 

Itemized  statement  of  expendUurts  during  the  fiscal  year  ending  June  30,  1909,  under  sec- 
tion 14  of  the  river  and  harbor  act  of  March  S,  1909,  suhmtUed  in  compliance  with  the 
requirements  of  said  law. 


Namber,  designation,  and  time  employed. 


Rate. 


Amount 


One  assistant  engineer,  April  24  to  Jane  30 

One  law  officer,  March  26  to  June  30 

One  draftsman,  April  7  to  June  30 

One  clerk,  May  6  to  Jane  30 

One  carpenter,  March  24  to  May  15  (45  days) 

Three  laborers.  March  23  to  April  13  (17}  aays  each). 

One  laborer,  March  23  to  April  1  (8|  days) 

One  laborer,  April  3  to  April  13  (8|  days) 

Four  laborers,  Ai>rfl  21  to  April  26  (4|  days  each) 

Total 


p.  a.  I3»600 

p.  a.  2,500 

p.  a.   1,800 

p.  a.   1,400 

p.  d.  4.00 

p.  d.  1.50 

p.  d.  1.50 

p.  d.  1.50 

p.  d.  1.50 


167a  00 
650.72 
420.00 
213.00 
180.00 
80.43 
12.56 
12.37 
26.24 


2,275.22 


IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    PORTLAND, 

MAINE,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Geo.  A.  Zinn,  Corps  of 
Engineers.  Division  engineer,  Col.  John  G.  D.  Knight,  Corps  of 
Engineers. 

1.  Luhec  Channel,  Maine, — ^This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island ^  Canada. 

Originally  the  depth  was  about  5  feet  at  mean  low  tide  and  2  feet 
at  low  water  of  spring  tides.  At  and  near  low  tide  vessels  were  unable 
to  navigate  the  passage  and  were  obliged  to  take  a  route  about 
10  miles  longer,  through  Canadian  waters,  to  reach  Lubec,  Eastport, 
Calais,  Pembroke,  and  other  ports  in  Maine  on  the  St.  Croix  and 
Pembroke  rivers. 

A  project  was  adopted  in  1879  which,  as  subsequently  modified,  pro- 
vided for  a  channel  275  feet  wide,  increasing  to  300  feet  in  the  bends, 
and  12  feet  deep  at  mean  low  tide.  This  project  was  completed  in 
1890,  practically  as  proposed,  at  a  cost  of  $168,954.68. 

The  present  project  was  adopted  August  18,  1894,  and  its  object 
was  to  widen  the  then  existing  channel  to  a  least  width  of  500  feet,  at 
an  estimated  cost  of  $150,000.  The  amount  expended  on  the  work  of 
the  existing  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1909,  was  $138,478.30.  At  the  latter  date  the  channel  had  been 
dredged  to  the  full  projected  width  and  depth  contemplated  by  the 

Eroject  of  1894.    The  work  will  probably  be  reasonably  permanent, 
ut  examinations  will  have  to  be  made  from  time  to  time,  when  oppor- 
tunity offers,  to  determine  this  question. 

The  maximum  draft  that  can  be  carried  is  about  11.5  feet  at  mean 
low  water;  the  mean  variation  in  tide  level  is  18.2  feet.  The  channel, 
which  is  about  3  miles  long,  connects  the  roads  above  with  the  Atlantic 
Ocean,  and  is  the  convenient  and  direct  approach  to  Lubec,  Eastport, 
and  St.  Croix  River  from  the  westward.  It  is  an  international  pas- 
sage, and  the  benefits  from  the  improvement  are  almost  entirely  gen- 
eral. As  the  tidal  currents  are  very  strong  and  dense  fogs  prevail  a 
large  part  of  the  time,  the  widemng  of  the  passage  decreases  the 
chances  of  stranding  and  collision. 

It  is  impracticable  to  make  a  definite  statement  covering  the  navi- 

?;ation  using  the  channel,  but  the  tonnage  for  the  calendar  year  1908, 
or  the  town  of  Lubec,  at  the  head  of  the  passage,  is  given  as  56,370 
tons,  having  an  estimated  value  of  $1,400,000,  the  chief  items  being 
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canned  goods  (principally  sardines),  fish,  and  coal,  in  the  order 
named.  The  chief  effect  on  freight  rates  probably  arises  through  the 
competition  afforded  by  a  direct  line  of  steamers  to  PortlaM  and 
Boston,  the  railroads  giving  the  public  lower  rates  to  points  having 
water  lines  of  transportation. 

For  reports  on  examinations  and  surveys  see  page  279,  Annual 
Report  of  the  Chief  of  Engineers  for  1879,  and  page  616,  report  for 
1891. 

There  were  no  expenditures  during  the  fiscal  year  1909. 

July  1,  1908,  balance  unexpended $11, 667. 02 

July  1,  1909,  balance  unexpended 11, 667. 02 

(See  Appendix  A  1.) 

S.  Breakwaier  from  Mount  Desert  to  Porcupine  Island,  Bar  Ear- 
hor,  Me, — ^The  object  of  the  breakwater  is  to  protect  the  wharves  of 
Bar  Harbor  and  the  anchorage  in  front  of  the  town  from  the  heavy 
seas  of  southerly  gales. 

The  act  of  August  11,  1888,  made  an  appropriation  for  commenc- 
ing the  work.  The  project  was  modified  in  1893  as  to  length  of 
breakwater,  and  now  provides  for  a  structure  of  riprap  stone,  ex- 
tending from  Porcupine  Island  2,500  feet  in  a  westerlv  direction  to 
a  point  about  600  feet  from  the  low-water  line  on  Mount  Desert 
Island.  The  tojp  of  the  breakwater  is  to  be  at  the  level  of  mean  high 
tide,  20  feet  wide,  and  the  side  slopes  such  as  the  rock  assumes — 
about  1  on  1.  The  estimate  of  cost  was  based  on  the  expectation 
that  382,000  tons  of  stone  would  Ibe  required,  and  was  placed  at 
$420,200. 

The  expenditures  to  June  30,  1909,  were  $219,659.61.  There  was 
no  work  m  progress  during  the  fiscal  year  1909,  the  expenditures 
practically  representing  payments  for  contract  work  completed  the 
previous  year. 

The  breakwater  has  been  built  to  full  section  for  a  length  of  about 
1,869  feet,  leaving  about  641  feet  yet  to  be  construct^;  the  total 
quantity  of  stone  deposited  to  the  present  time  is  211,534  tons. 

The  tonnage  for  the  calendar  year  1908  is  reported  as  about  332,000 
tons,  with  an  estimated  value  of  $4,774,890.  The  great  increase  in 
quantity  is  explained  as  chiefly  due  to  the  erection  of  several  large 
brick  and  stone  buildings,  the  materials  for  which  were  received  by 
water. 

The  beneficial  effects  resulting  from  the  portion  of  the  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anchor- 
ace  basin,  which  is  extensively  used  by  costly  pleasure  craft  during 
l£e  summer  season,  are  appreciably  felt,  but  in  order  to  secure 
the  desired  protection  at  high  water  of  spring  tides  it  may  be  found 
necessary  to  raise  the  breakwater  to  a  height  of  about  6  feet  above 
mean  high  tide.    The  mean  range  in  tides  is  11.6  feet. 

The  TOnefits  to  navigation  are  general  in  providing  a  harbor  of 
refuse,  and  local  in  making  it  possible  for  boats  to  land  at  the  wharves 
at  aS  times  with  safety.  The  onlv  convenient  method  of  transpor- 
tation to  and  from  Bar  Harbor  is  by  boat. 

The  new  appropriation  estimated  for  is  to  be  applied  in  extending 
the  breakwater,  in  accordance  with  the  project. 

For  report  on  examination  and  survey,  see  Annual  Report  of  the 
Chief  of  llngineers  for  1887,  page  481. 
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July  1, 1908,  balance  unexpended $13, 997. 30 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment  13,556.91 

July  1, 1909,  balance  unexpended % 440.39 

Amount  (estimated)  required  for  completion  of  existing  project 200, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
July  1,1909 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  A  2.) 

5.  Harbor  at  SuUivan  Falls,  Maine, — Sullivan  River  has  a  length 
of  about  6  miles  and  is  the  outlet  of  a  large  bay.  About  midway  of 
its  length  a  point  of  land  projects  to  such  extent  as  to  reduce  the 
width  to  about  one-fourth  tnat  immediately  above  and  below,  and  at 
this  place  the  slope  and  velocity  are  such  that  the  locality  is  termed 
' 'Sullivan  Falls."  The  bottom  is  ledge,  the  higher  portions  forming 
dangerous  obstructions  to  navigation.  Hatchers  rock,  about  midway 
of  the  narrow  channel  at  the  falls,  had  originally  only  about  6  inches 
of  water  over  it  at  mean  low  tide.  The  mean  range  in  tides  is  11.5 
feet. 

Under  a  project  set  forth  in  report  of  the  district  engineer  dated 
December  10,  1870,  and  under  appropriations  based  thereon,  the  sum 
of  $35,000  was  expended  in  removing  three  old  piers,  in  excavating 
the  obstructing  ledges  at  the  falls  to  a  depth  of  7  feet  at  mean  low 
tide,  and  in  replacing  spindlos  on  two  rocKs  near  the  mouth  of  the 
river.  This  work  was  completed  in  1875  and  was  of  material  benefit 
to  navigation. 

The  present  project  is  that  referred  to  in  the  river  and  harbor  act 
of  Jime  3,  1896,  as  the  '*  approved  project,"  and  published  in  the 
Annual  Report  of  the  Chief  or  Engineers  for  1891,  page  619.  It  pro- 
vides for  removing  Hatchers  rock  and  two  other  points  of  ledge  to  a 
depth  of  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $35,000. 

The  expenditures  under  the  existing  project  to  June  30,  1909,  were 
$14,870.64,  and  the  operations  consisted  in  removing  the  entire  area 
of  Hatchers  rock  and  about  five-sixtlis  of  ledge  '*C"  to  a  depth  of  10 
feet  at  mean  low  tide.  About  70  per  cent  of  the  work  covered  by  the 
project  has  been  completed. 

To  complete  the  present  project  the  remaining  part  of  ledge  ''C," 
containing  about  67  cubic  yards  in  situ,  and  ledge  '^B,"  containing 
255.3  cubic  yards  in  situ,  will  have  to  be  removed. 

The  improvement  not  onlv  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eddies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may 
pass  through  the  rapids  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This  occurs  after  the  tide  has  flowed  about  2  feet,  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  the  calendar  year  1908  is  given  as  59,300  tons, 
with  an  estimated  value  of  $64,150.  It  is  nearly  all  granite.  The 
improvement  is  reported  as  affecting  freight  rates  by  improving  the 
channel,  but  definite  figures  in  this  respect  are  not  available. 
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It  is  proposed  to  apply  the  new  appropriation  estimated  for  in 
continuing  the  rock  excavation  in  accordance  with  the  project. 

For  reports  on  examinations  and  surveys,  see  Annual  Keport  of  the 
Chief  of  Engineers  for  1871,  page  836;  and  page  619,  report  for  1891. 

July  1,  1908,  balance  unexpended $129.36 

June  30,  1909,  carried  to  the  surplus  fund 129. 36 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement 10, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  A3.) 

4.  Union  River,  Maine. — ^The  navigable  portion  of  the  river  extends 
from  the  head  of  Union  Bay  to  the  foot  of  the  falls  at  Ellsworth,  a 
distance  of  about  Sf  miles. 

Before  improvement  the  channel  was  obstructed  by  a  large  deposit 
of  slabs,  edgings,  and  sawdust  near  Ellsworth,  which  practicallj  sus- 
pended navigation  except  at  high  tide,  by  projecting  ledges  m  the 
Narrows  about  three-fourths  of  a  mile  below  the  wharves  at  Ells- 
worth, by  bowlders  at  several  points  along  the  channel,  and  by  a 
broad,  flat  bar  of  sawdust  and  mud  at  the  mouth. 

The  first  project  for  the  improvement  of  the  river  is  contained  in 
the  report  or  the  district  officer  dated  June  30,  1867,  and  provided  for 
erecting  beacons,  removing  sunken  ledges  and  bowlders,  and  dredging 
mill  waste  near  Ellsworth,  so  as  to  secure  a  depth  of  3  feet  at  mean 
low  tide,  this  being  the  available  depth  on  the  bar  at  the  mouth  of 
the  river.  This  improvement  was  completed  in  1873  with  an  expendi- 
ture of  $30,000. 

A  survey  was  made  in  1889  under  the  provisions  of  the  act  of  1888, 
and  a  new  project  was  submitted  with  a  view  to  obtaining  a  depth  of 
6  feet  at  mean  low  tide  from  the  wharves  at  Ellsworth  to  deep  water 
in  the  bay.  This  depth  was  to  be  obtained  by  dredging  mill  waste 
near  Ellsworth,  by  removal  of  ledge  in  the  Narrows,  and  oy  dredging 
across  the  bar  at  the  mouth  of  the  river.  To  maintain  the  improved 
depth  at  the  latter  point,  the  same  project  provided  for  the  construc- 
tion of  a  training  wall  to  concentrate  the  ebb  flow  in  the  channel. 
The  project  is  described  on  page  462,  Part  1,  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  and  was  estimated  to  cost  $226,000. 

The  act  of  Jime  3,  1896,  appropriated  $15,000  for  improving  the 
river,  by  dredging,  and  as  $145,000  represented  the  estimated  cost 
of  the  diredging  operations  under  the  project  submitted  in  1890,  that 
sum  was  adopted  as  the  estimated  cost,  and  the  project  was  taken 
to  cover  the  aredging  only.  Serious  movements  of  the  mill  waste  in 
the  river  obUterated  some  of  the  work;  some  modifications  were 
afterwards  made;  and  in  1902,  when  funds  were  practically  exhausted, 
the  results  secured  were  a  channel  depth  of  6  reet  at  mean  low  tide 
up  as  far  as  the  vicinity  of  Ellsworth  and  a  channel  4  feet  deep  at 
mean  low  tide  at  the  latter  locality.  Expenditures  under  this 
project  were  $142,601.36. 

In  1908  an  examination  indicated  that  there  had  been  some 
shoaling  at  the  mouth  of  the  river,  and  to  a  greater  degree  near 
Ellsworth.     In  the  other  portion  of  the  river  the  work  had  practically 
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maintained.  The  erection  of  a  new  large  dam  at  the  head  of  navi- 
gation rendering  it  unUkelj  that  any  more  material  would  come  down 
&om  the  deposits  above,  m  April,  1909,  an  allotment  of  $15,950  was 
made  from  the  appropriation  for  preservation  and  maintenance  of 
river  and  harbor  works  provided  by  the  river  and  harbor  act  of  March 
3,  1909,  for  the  purpose  of  restoring  the  conditions  of  1902.  The  ex- 
penditures imder  the  latter  allotment  have  been  $103.19.  ^  The  work 
was  advertised,  and  a  contract  is  now  being  made  with  a  view  to  com- 
pleting the  dredging  during  the  present  working  season. 

The  mean  range  of  tide  is  10  feet.  At  mean  low  tide  only  about 
1  foot  can  be  carried  to  the  wharves  at  Ellsworth.  The  dam  near 
Ellsworth  is  without  a  lock,  and  navigation  is  limited  to  that  point. 
There  is  some  logging  on  the  river  above,  but  it  is  no  longer  extensive. 

The  commerce  Dy  water  for  the  calendar  year  1908  is  reported  as 
8,660  tons,  chiefly  coal,  cooperage,  and  lumber.  The  estimated 
value  of  the  commodities  is  placed  at  $57,1 19.  It  is  stated  that,  while 
receipts  and  shipments  by  water  have  been  decreasing  in  the  last 
few  years,  the  business  for  1908  was  unusually  small,  and  that  the 
shipments  for  the  first  half  of  1909  will  probably  exceed  those  for 
the  entire  year  1908. 

For  reference  to  reports  on  examinations  and  surveys,  see  page  30, 
Annual  Report  for  1908. 

July  1, 1908,  balance  unexpended |2, 512.  65 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 15,950.00 

18,462.65 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 217.  20 

July  1,  1909,  balance  unexpended 18,245.45 

(See  Appendix  A  4.) 

6.  Bagaduce  River y  Maine, — ^This  is  a  small  stream  that  empties  into 
Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river  divides 
into  two  branches,  one  called  Northern  Bav  and  the  other  South  Bay. 
Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of  water  of  about 
700  acres  area,  the  bottom  of  which  for  the  greater  part  is  bare  at 
low  tide.  Before  improvement  there  was  a  narrow  channel  from 
Bridges  Point  to  Bowden's  wharf,  which  had  a  depth  of  less  than  2 
feet  and  was  obstructed  by  ledges  and  bowlders  near  Winslows  Island. 
The  South  Bay  is  obstructed  by  ledges  at  Johnsons  Narrows.  Mean 
rise  and  fall  of  tide,  9.8  feet. 

The  approved  project  is  understood  to  be  that  published  at  page 
398  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  Us 
object  is  to  secure  a  channel  100  feet  wide  ana  6  feet  deep  at  mean 
low  tide  from  Bridges  Point,  Northern  Bay,  to  Bowden's  wharf,  at 
an  estimated  cost  of  $45,000.  The  same  project  provides  for  remov- 
ing a  small  quantity  of  rock  in  the  channel  at  Johnsons  Narrows,  at 
an  estimated  cost  of  $1,875.  All  work  done  has  been  in  accordance 
with  this  project.  About  one-third  of  the  work  covered  by  the 
project  may  be  said  to  have  been  completed. 

The  emenditures  to  June  30,  1909,  were  $28,000.  At  that  date 
there  had  been  made,  by  dredging  and  the  removal  of  rocks  and 
bowlders,  a  channel  40  fe^t  wide  and  6  feet  deep  at  mean  lo^  tide 
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except  at  Winslows  Island,  where  a  depth  of  only  4  feet  has  been 
secured.     The  total  length  of  channel  is  about  4,000  feet. 

The  improvement  has  been  regarded  as  of  doubtful  public  value. 

There  were  no  expenditures  during  the  fiscal  year  1909,  and  there 
was  no  work  in  progress. 

From  the  mouth  of  the  river  at  Castine  to  the  head  of  navigation, 
in  Northern  Bay,  is  about  9  miles. 

The  tonnage  for  1908  is  given  as  117,795  tons,  but  this  includes  the 
business  of  Castine,  at  the  mouth  of  the  river.  The  commerce  for 
that  part  of  the  Bagaduce  covered  by  the  project  for  improvement  is 
put  at  29,030  tons,  the  chief  commodities,  in  weight,  being  bricks, 
clay,  lumber,  wood,  and  grain,  with  a  total  estimated  value  of  about 
$400,000. 

The  new  appropriation  recommended  is  for  continuing  the  excava- 
tion of  the  channel  at  Winslows  Island. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1888,  page  398;  1893,  page  724;  and  1898, 
page  842. 
Amount  (estimated)  required  for  completion  of  existing  project $18, 875. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911.  for  works  of  improvement 5, 000. 00 

Submittea  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  A  5.) 

6.  Penobscot  River,  Maine. — ^Except  the  dredging  of  a  sawdust  bar 
opposite  High  Head,  near  Bucksport,  Me.,  the  improvements  have 
been  confin^  to  a  stretch  of  about  3^  miles  of  the  nver  at  and  below 
Bangor.  Before  improvement  this  part  of  the  river  was  obstructed 
by  ledge,  bowlders,  and  mill  waste  to  such  extent  as  to  afford  a  safe 
available  depth  of  only  about  6  feet  at  extreme  low  tide.  The  mean 
range  in  tides  is  13.1  feet. 

^fiie  head  of  navigation  is  at  Bangor;  from  thence  to  the  head  of 
the  bay  is  about  27  miles. 

The  first  project  was  aiq)roved  Augiist  22,  1870,  and  called  for  a 
depth  of  12  feet  at  lowest  tides  for  a  width  of  150  feet  over  3^  miles 
of  river  at  and  below  Bangor.     There  was  expended  $198,300. 

In  1884  a  project  was  adopted  for  widening  the  channel  at  Bangor 
and  for  certain  unprovements  in  the  river  below,  near  Crosbys  Nar- 
rows. An  addition  was  afterwards  made  providing  for  a  22-foot 
depth  between  Bucksport  and  Winterport.  After  a  survey^  ordered 
by  the  act  of  September  19,  1890,  the  project  was  modified  and 
extended  so  that  it  included  a  depth  of  1 1  feet  at  extreme  low  tide 
for  a  width  of  360  feet  in  Bangor  Harbor;  to  widen,  straighten,  and 
deepen  the  channel  near  Crosbys  Narrows  and  near  Stems  mill  to  a 
depth  of  12  feet  at  extreme  low  tide,  and  to  secure  a  channel  depth 
of  22  feet  at  mean  low  tide  between  Bucksport  and  Winterport.  The 
estimated  cost  of  the  entire  work  was  placed  at  $440,000.  March  3, 
1899,  the  project  was  again  extended  by  providing  for  removal  of 
ledge  in  front  of  the  Boston  and  Bangor  Steamooat  Company's 
wharf  at  Bangor  and  for  deepening  the  basin  of  Kenduskeag  stream 
at  its  junction  with  the  Penobscot,  and  $28,000  was  appropriated 
for  the  work.  The  results  aimed  at  by  the  project  of  1884  and  the 
subsequent  additions  are  regarded  as  practically  accomplished,  and 
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the  cost  has  been  $169,500,  a  total  expenditure  down  to  this  time  of 
$367,800. 

By  the  act  of  March  2,  1907,  Congress  adopted  a  further  project  for 
an  additional  width  at  Bangor,  varying  from  100  to  300  feet,  for  a 
length  of  nearly  2,000  feet,  the  depth  to  be  11  feet  at  extreme  low 
tide  (14  feet  at  mean  low  water).  The  estimated  cost  of  this  work 
is  $130,000.  The  amount  expended  on  the  work  of  the  existing 
project  to  June  30,  1909,  is  $1,724.01.  The  work  has  been  placed 
under  contract,  and  at  the  close  of  June,  1909,  a  considerable  area 
had  been  worked  over,  and  about  6,000  cubic  yards  of  material,  scow 
measurement,  had  been  taken  up,  but  as  the  area  has  not  yet  been 
swept  to  determine  whether  or  not  the  full  depth  has  been  secured, 
accurate  information  as  to  the  real  progress  is  not  available. 

The  least  depth  over  the  area  now  being  excavated  is  about  9  feet 
at  mean  low  tide,  but  the  prevailing  channel  depth  at  Bangor  is  14 
feet..  Elsewhere  in  the  river  the  depth  is  greater.  While  Bangor, 
where  there  is  a  dam  without  a  lock,  is  the  head  of  navigation,  the 
river  above  is  extensively  used  for  floating  logs  down  from  the  upper 
waters. 

The  tonnage  for  calendar  year  1908  is  given  as  552,332  tons,  of 
which  267,400  tons  was  coal  and  150,000  tons  lumber.  The  value  of 
receipts  and  shipments  is  estimated  at  about  $3,411,925. 

For  list  of  examinations  and  reports  see  page  32,  Annual  Report 
of  the  Chief  of  Engineers  for  1908. 

GENERAL   IMPROVEMENT. 

July  1,  1908,  balance  unexpended $8, 500. 00 

July  1, 1909,  balance  unexpended 8,500.00 

AT   BANGOR. 

July  1,  1908,  balance  unexpended $128,891.31 

June  30, 1909,  amount  expended  during  fiscal  year  for  xvorke  of  improve- 
ment   615.32 

July  1,  1 909,  balance  unexpended 128, 275. 99 

July  1,  1909,  outstanding  liabilities 200.00 

July  1,  1909,  balance  available 128, 075. 99 

July  1,  1909,  amount  covered  by  uncompleted  contracts 124, 900. 00 

(See  Appendix  A  6.) 

7.  Rockland  Harbor,  Maine, — ^The  wharves  are  located  on  the 
shores  of  three  coves,  formed  by  two  projecting  points  of  land  on  the 
western  side  of  the  narbor,  known  as  Crocketts  Point  and  Atlantic 
Point.  The  general  direction  of  the  wharf  frontage  is  north  and 
south,  and  the  length  of  frontage  is  about  800  feet.  Before  improve- 
ment depths  in  front  of  the  wharves  increased  very  slowly.  All  the 
wharves  except  those  at  the  end  of  Crocketts  Point  and  Atlantic 
Point  extended  only  a  short  distance  beyond  the  low-water  contour,  a 
high  mean  range  in  tide,  which  at  this  point  is  9.6  feet,  being  relied 
upon  to  give  access  to  moderate  and  light  draft  vessels  at  high  tides. 
Tne  entrance  to  the  harbor  from  the  east  has  a  width  of  about  9,000 
feet. 
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Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered 
by  heavy  seas  during  easterly  gales. 

The  first  improvement  undertaken  was  to  render  it  a  safe  harbor 
of  refuge  for  coastwise  shipping,  and  incidentally  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  To  accomplish  this  a 
project  was  adopted  in  1881  in  which  two  breakwaters  were  con- 
templated, one  extending  south  from  Jamesons  Point,  the  other  a 
detached  breakwater  nearer  to  and  opposite  the  principal  wharves 
in  the  town,  both  to  be  raised  in  the  nrst  instance  to  the  level  of 
mean  tide,  but  with  the  expectation  that  a  further  raising  would  be 
necessary  as  experience  mignt  dictate. 

In  1886  this  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
1890  it  was  again  amended  so  as  to  eliminate  the  detached  break- 
water and  to  provide  for  extending  farther  south  than  was  first 
contemplated  tne  breakwater  at  Jamesons  Point. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging 
from  4  feet  to  13  feet  at  mean  low  tide  and  for  removing  two  danger- 
ous ledges,  one  occupying  a  central  position  in  the  harbor,  which  was 
to  be  cut  down  to  tne  depth  of  22  leet  at  mean  low  tide;  the  other, 
less  centrally  located,  was  to  be  removed  to  a  depth  of  14  feet.  The 
estimated  cost  was  $402,000.  By  the  same  act  this  project  was  com- 
bined with  that  for  the  breakwater  as  one  project,  and  authority  was 
given  for  completing  the  whole  under  the  continuous-contract  system, 
at  an  estimated  expenditure  of  $1,036,000. 

The  appropriations  for  the  above  work  have  aggregated  $925,500. 
The  total  of  expenditures  to  the  close  of  the  fiscal  year  ending  June  30, 
1909,  is  $920,025.79.  As  a  result  the  project  has  been  completed, 
subject  to  any  work  that  may  be  needed  from  time  to  time  until  the 
slopes  of  the  breakwater,  which  is  about  4,140  feet  in  length,  have 
assumed  a  condition  of  definite  permanence.  The  benefits  resulting 
are  that  the  breakwater  affords  a  safe  and  extensive  anchorage  and 
harbor  of  refuge.  The  removal  of  ledges  has  increased  the  available 
anchorage  area,  and  the  dredging  affords  access  to  the  wharves  by 
vessels  of  greater  draft. 

There  was  no  work  during  the  fiscal  year  1909.  The  business  by 
water  for  the  calendar  year  1908  amounted  to  493,950  tons,  of  which 
235,000  was  lime  and  100,000  tons  coal.  The  value  of  the  commodi- 
ties has  been  estimated  at  $2,494,580:  It  is  impracticable  to  definitely 
state  the  direct  effect  on  freight  rates.  Aside  from  the  advantage 
arising  from  competitive  water  transportation  freight  charges  by 
water  have  been  subject  to  reduction  through  economies  made  pos- 
sible by  the  use  of  larger  vessels. 

July  1,  1908,  balance  unexpended $5, 474. 21 

July  1,  1909,  balance  unexpended 5, 474. 21 

•  (See  Appendix  A  7.) 

8.  Sasanoa  Rivera  Maine, — Originally  this  stream  was  much  ob- 
structed in  the  vicinity  of  Upper  Hell  Gate.  The  channel  at  and 
near  that  place  was  crooked  and  narrow  and  was  obstructed  by  dan- 
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gerous  ledges,  the  shoalest  of  which  had  not  more  than  3  feet  of  water 
over  it  at  mean  low  tide. 

Between  1870  and  1881  the  sum  of  $45,600  was  appropriated,  and 
the  navigation  was  much  improved  by  rock  excavation,  dredging, 
and  the  construction  of  a  small  jetty. 

By  act  of  June  3,  1896,  a  new  project  was  adopted  for  widening 
the  channel  at  Upper  Hell  Gate  to  125  feet,  with  a  depth  of  12  feet 
at  mean  low  tide,  by  ledee  excavation;  for  dredging  to  the  same  depth 
at  Carletons  ledges,  and  for  constructing  a  small  jetty  at  the  Camp 
Ground,  at  an  estimated  cost  of  $19,000,  which  amount  was  appro- 
priated by  the  same  act.  This  project  was  completed  in  1898  at  a 
cost  of  $11,987.69. 

The  present  project,  submitted  by  the  Board  of  En^eers  for 
Rivers  and  Harbors  February  7, 1907,  is  to  increase  to  a  width  of  not 
less  than  140  feet  the  channel  90  feet  wide  made  under  the  first  proj- 
ect through  the  ledges  southeastwardly  of  Upper  Hell  Gate,  and  to 
remove  Flat  rock,  all  to  the  depth  of  12  feet  at  mean  low  tide.  This 
project  was  adpoted  by  the  act  of  March  2,  1907,  which  contained  an 
appropriation  of  the  entire  estimated  cost,  viz,  $44,000. 

Expenditures  under  the  existing  project  to  June  30,  1909,  have 
been  $33,788.90. 

During  the  fiscal  year  the  work  of  excavating  ledge  was  continued, 
and  the  project  of  1907  was  completed.  The  Sasanoa  is  a  tidal  river 
or  thoroughfare,  about  9  miles  m  length,  connecting  the  Kennebec 
River  at  Bath,  Me.,  with  Sheepscot  River.  It  is  the  usual  route  of 
travel  to  Booth  Bay  Harbor,  a  place  of  considerable  importance,  and 
in  the  summer  the  travel  is  much  increased  by  the  large  number  of 
summer  residents  at  Squirrel  Island  and  other  resorts  in  that  vicinity. 
It  is  navigable  throughout  its  entire  length  and  has  about  12  feet 
depth  at  mean  low  tide  over  the  shoalest  parts.  The  mean  range  of 
tide  in  the  vicinity  of  the  last  improvement  is  about  8.5  feet.  The 
work  recently  completed  has  resulted  in  giving  practically  a  straight 
channel  140  feet  wide  where  the  width  was  formerly  90  feet.  By 
reducing  the  current  it  has  made  the  straight  channel  easily  navigable, 
while  before  it  was  regarded  as  difiicult,  and  vessels  used  a  crooked 
channel  to  the  westward  of  Green  Island,  where  there  was  less  cur- 
rent. The  increase  in  discharge  capacity  and  elimination  of  some  of 
the  cross  currents  has  improved  the  conditions  in  the  westerly 
channel  also. 

The  business  for  1908  is  given  as  3,896  tons,  having  an  estimated 
value  of  $274,195.     The  number  of  passengers  carried  was  73,537. 

The  effect  on  freight  rates  can  not  be  stated  in  a  definite  way,  but 
the  improvement  permits  the  use  of  larger  vessels  necessary  to  accom- 
modate the  increasing  travel  and  renders  the  passage  less  dangerous. 

For  reports  on  examinations  and  surveys  see  Ajinual  Reports  of 
the  Chier  of  Engineers  for  1867,  page  499;  1895,  page  953;  for  map, 
report  for  1880,  page  334. 

July  1, 1908,  balance  unexpended |37, 769. 13 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      27,558.03 

July  1, 1909,  balance  unexpended lO,21L  10 

July  1, 1909,  outstanding  liabilities 100.00 

July  1, 1909,  balance  available 10,111.10 
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9.  Kennebtc  River,  Maine. — ^Before  improvement  the  main  chan* 
nd  of  the  river  between  the  foot  of  Swan  Island  and  Gardiner  was 
obstructed  bv  shoals  near  Beef  rock,  with  only  10  feet  of  water  at 
mean  low  tide,  by  dangerous  sunken  ledges  in  Liovejoy  Narrows,  by 
a  shoal  below  South  G^diner,  with  only  8  feet  on  it  at  mean  low 
tide,  and  bv  a  ledge  at  Nehumkeg  Island.  The  steamboat  channel  to 
the  west  of  Swan  Island  (at  Hatchs  rock)  was  obstructed  by  a  shod 
over  which  there  was  only  7i  feet  of  water,  and  the  channel  between 
Gardiner  and  Augusta,  a  distance  of  6^  miles,  was  obstructed  by 
shoals  which  gave  a  navigable  depth  of  only  3^  feet  in  low  summer 
tides. 

Appropriations  for  minor  improvements  were  made  at  various 
times  between  1827  and  1852. 

In  1866  a  project  was  begun  for  improving  the  upper  part  of  the 
river,  with  a  view  to  obtaining  a  channel  7  feet  deep  and  100  feet 
wide  at  low  water.  This  project,  with  modifications,  was  completed 
in  1877,  and  resulted  in  obtaining  a  channel  10  feet  deep  at  mean  low 
tide  and  not  less  than  100  feet  wide  as  far  up  as  Gardiner,  and  a  depth 
of  6i  feet  at  low  tide  and  width  of  100  feet  from  Gardiner  to  Augusta. 

The  channel  west  of  Swan  Island,  being  obstructed  by  shoal  water 
(8^  feet  at  mean  low  tide)  and  a  too  narrow  channel  at  the  head  of 
the  island,  by  shoal  water  at  Hatchs  rock,  below  Richmond,  and  b^  a 
very  narrow  channel  30  feet  wide  at  the  foot  of  the  island,  was  mi- 
proved  by  dredging  in  1881-1883,  so  as  to  give  a  channel  175  feet  wide 
and  11  feet  deep  at  the  foot  of  the  island  and  a  channel  of  about  80 
feet  width  and  10  feet  depth  at  Hatchs  rock  and  the  head  of  the 
island. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  embracing  drec^ing,  rock  excavation,  and  contraction  works 
was  submitted  for  the  further  improvement  of  the  river.    In  1892  this 

f)roject  was  revised  to  secure  depths  as  follows:  Thirteen  feet  at  mean 
ow  tide  as  far  up  as  Sands  Island,  12  feet  thence  to  Hinckleys  shoal, 
above  Gardiner,  and  10  feet  thence  to  Augusta,  at  an  estimated  cost  of 
$388,500.  This  project  was  approved  August  19, 1892,  and  was  essen- 
tiallv  completed  in  1898. 

Tne  improved  channel  obtained  under  the  above  projects  suffered 
some  loss  of  available  depth  bv  the  deposits  brought  down  by  freshets. 
This  shoaling  was  most  marked  in  the  stretch  of  6^  miles  of  river 
between  Gardiner  and  Augusta,  the  further  improvement  of  which 
was  provided  for  by  the  river  and  harbor  act  approved  June  13, 
1902,  which  appropriated  $40,000  and  authorized  a  continuinyg 
contract  for  the  completion  ol  the  project.  The  last  project  is 
published  at  page  1121  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  and  proposes  a  widening  of  the  channel  from  Gardiner 
to  Augusta  to  125  feet  and  a  cleaning  out  of  the  old  dredged  channel 
and  its  further  deepening  to  16  feet  at  mean  high  water,  or  11  feet  at 
mean  low  water. 

The  total  estimated  cost  of  the  project  of  1902,  which  was  $81,000, 
has  been  appropriated,  and  the  project  was  completed  November  28, 
1908. 

The  total  of  expenditures  under  the  above  projects  is  $590,411.03. 

A  project  for  improvement  between  the  mouth  and  (iardiner  was 
adopted  by  the  river  and  harbor  act  of  March  2, 1907,  and  is  designed  j 
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to  obtain,  by  dredging  and  ledge  excavation,  channels  through  the 
shoals  between  the  foot  of  Swan  Island  and  Gardiner  at  least  150 
feet  wide  and  of  such  depths  that  for  a  vessel  passing  up  the  river 
at  the  usual  speed  on  the  flood  tide  and  timed  to  reach  Grardiner  at 
high  water  the  available  depth  would  at  no  point  be  less  than  20.6 
feet.  The  depth  over  ledge  is  to  be  1  foot  greater  than  this.  Two 
training  walls  are  to  be  repaired  and  one  of  them  lengthened  700  feet. 
The  cost  of  the  project  is  estimated  at  $275,000. 

The  act  of  1907  placed  the  project  under  the  continuing  contract 
system,  and  by  that  and  subsequent  acts  $231,500  has  been  appro- 
priated, leaving  $43,500  yet  to  be  provided. 

Expenditures  to  June  30,  1909,  under  the  project  of  1907  have 
been  $72,298.82.  Operations  during  the  last  fiscal  year  are  regarded 
as  new  work,  and  have  included  the  extension  and  repair  of  jetties, 
imder  contract,  which  has  been  completed.  The  work  of  dredging, 
under  contract,  was  also  continued  throughout  the  year,  except  for 
the  winter  season,  and  about  32  per  cent  of  that  work  has  now  been 
accomplished.  The  ledge  excavation  has  recently  been  placed  under 
contract,  and  that  work  also  has  been  commenced.  All  the  work 
necessary  for  completion  of  the  project  is  now  under  contract. 

While  some  advantage  arises  from  increased  depths  as  the  work 
advances,  the  measure  of  such  will  be  limited  until  further  progress 
has  been  made. 

The  mean  rise  and  fall  of  tides  at  Bath  is  6.9  feet;  at  Gardiner, 
5.1  feet;  at  Augusta,  4.3  feet.  Augusta  is  the  head  of  navigation 
and  is  about  44  miles  above  the  mouth  of  the  river.  Above  that 
point  the  stream  is  practically  devoted  to  wat^r  power  and  lumber- 
mg  operations.  Over  the  shoalest  part  of  the  river  between  the 
moutn  and  Gardiner,  which  is  the  portion  covered  by  the  existing 
project,  about  12  feet  can  be  carried  at  mean  low  tide. 

The  commerce  for  1908  amounted  to  377,238  tons,  chiefly  ice,  coal, 
and  lumber,  having  an  estimated  value  of  $1,379,962.50.  It  is 
expected  that  a  considerable  increase  will  be  shown  next  year,  as 
last  winter  more  ice  was  harvested  than  for  a  number  of  years. 

While  the  use  of  the  river  for  transportation  purposes  has  some 
value  in  a  competitive  way,  the  principal  effect  on  freight  rates  is 
due  to  the  increased  depths  which  permit  the  use  of  larger  vessels 
and  larger  cargoes  in  handling  sucn  commodities  as  cod,  ice,  and 
lumber,  which  demand  cheap  transportation. 

It  is  proposed  to  apply  funds  asked  for  in  continuing  the  im- 
provement of  the  river  from  the  mouth  to  Gardiner  under  existing 
contracts. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
theChietof  Engineers  for  1867,  page  488;  1881,  page  479;  1888,  page 
412;  1892,  page  541;  and  1900,  page  1121,  and  House  Document  No. 
321,  Fifty-ninth  Congress,  second  session. 

GENERAL  IMPROVEMENT. 

July  1,  1908,  balance  unexpended $12, 500.  00 

June  30,  1909,  amount  expended  during  the  fiscal  year  for  works  of 
improvement 10, 833.  51 

June  30,  1909,  carried  to  the  surplus  fund 1, 666. 49 
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BBTWBBN  OABDINER  AND  AUGUSTA. 


July  1,  1908,  balance  unexpended 36, 691. 30 

June  30,  1909,  amount  expended  during  the  fiscal  year  for  works  of 
improvement 36,691.30 

FBOH  THE   MOUTH  TO   GARDINER. 

July  1, 1908,  balance  imexpended $150,945.05 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 70, 000. 00 

220, 945. 05 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        61,743.87 


July  1,  1909,  balance  unexpended 159,201.18 

July  1,  1909,  outstanding  liabilities 15, 572.  39 

July  1,  1909,  balance  available 143, 628.  79 

July  1,  1909,  amount  covered  by  uncompleted  contracts 167, 867. 51 

Amount  (estimated)  required  for  completion  of  existing  project 43, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 43,500.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  9.) 

10,  Portland  Harbor,  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  ffood,  but 
before  improvement  the  approach  to  the  inner  harbor  was  oostructed 
by  a  shoal  known  as  the  Middle  Ground,  over  which  the  depth  was 
only  from  8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stam- 
ford ledge  the  greatest  available  depth  was  only  16  feet.  The  best 
part  of  the  wharf  front  was  exposed  to  swell  from  the  main  entrance, 
which  sometimes  made  it  dangerous  for  vessels  to  lie  at  the  docks,  and 
along  this  front  the  depth  was  in  some  places  as  shallow  as  4  feet. 

The  first  work  of  improvement  imdertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  begun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  channel 
300  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Groimd  and  to  remove  the  bar  off  the  Grand 
Trunk  Railroad  wharves  to  the  same  depth. 

The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  again  in  1871  so  as  to  provide  for  a  channel  500  feet 
wide.     In  1872  nirther  modifications  were  made  by  including  in  the 

Eroject  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner 
arbor  up  to  the  harbor  commissioner's  hues  to  a  depth  of  16  feet  at 
mean  low  tide.  The  project,  modified  as  above  described,  excepting 
some  dredging  in  the  inner  harbor,  was  completed  by  1876.  Between 
1881  and  1885  the  Middle  Groimd  was  removed  to  a  depth  of  21  feet 
at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  under  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amoimt  of  dredging  in  the  upper 
part  of  tne  harbor.  .     . . , . .  ,T^ 
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In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  of  the  harbor  with  deep 
water  in  the  upper  part.     This  work  was  completed  in  1894. 

By  the  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  tne  greater  part  of  the  harbor,  at  an 
estimated  cost  of  $770,000,  and  included  in  the  project  the  further 
improvement  of  Back  Cove  at  a  combined  estimate  of  $946,250.  The 
same  act  appropriated  $20,000  for  beginning  work,  and  authorized 
the  making  of  a  contract  for  its  completion. 

The  latter  project  was  completed  in  1902,  at  a  cost  which  was  about 
$253,000  less  than  the  estimate.  By  the  simdry  civil  act  of  March  3, 
1905,  Congress  authorized  an  amendment  to  the  project  by  which  the 
30-foot  channel  was  to  be  continued  up  Fore  River  as  far  as  the  Boston 
and  Maine  Railroad  bridge,  a  channel  of  entrance  to  Back  Cove 
dredged  to  the  same  depth,  the  width  in  each  case  to  be  about  300 
feet,  and  a  small  area  on  the  south  side  of  the  harbor,  in  front  of  the 
old  diy  dock,  also  to  be  dredged. 

Expenditures  to  the  close  of  the  fiscal  year  ending  June  30,  1909, 
have  been  $1,512,388.59 — $576,477.05  under  former  projects  and 
$935,911.54  under  the  existing  one.  All  the  projects  have  now  been 
accomplished,  including  the  amendment  of  tnat  of  1905,  which  was 
completed  in  September,  1908.  Appropriations  have  been  made  to 
the  extent  of  the  authorization  of  1896;  all  expenditures  have  been 
for  new  work. 

There  are  no  silt-bearing  streams  emptying  into  Portland  Harbor, 
and  the  improved  dfepths  obtained  under  the  project  will  be  prac- 
tically permanent.  The  maximum  draft  that  can  be  carried  to  the 
wharves  in  Portland  Harbor  at  mean  low  tide  is  30  feet  and  to  the 
wharves  in  Back  Cove  about  11  feet.  The  mean  range  in  tide  is  8.8 
feet. 

Two  principal  advantages  have  followed  this  large  improvement. 
A  large  and  well-sheltered  deep-water  anchorage  has  been  created 
under  the  shelter  of  the  breakwater,  and  the  trans-Atlantic  vessels  . 
can  arrive  and  depart  from  their  docks  at  the  lowest  stages  of  tide. 

The  portion  of  the  harbor  in  which  most  of  the  dredging  has  been 
done  is  the  lower  part  of  so-called  Fore  River.  This  river  is  crossed 
by  four  bridges.  Going  up  the  harbor  these  are:  (1)  Portland 
bridge;  (2)  bridge  of  the  Boston  and  Maine  Railroad,  Eastern  Divi- 
sion; (3)  Vaughan  bridge,  belonging  to  city;  (4)  bridge  of  Boston 
and  Maine  Railroad,  Western  Division.  Portland  bridge  has  a  draw 
65  feet  wide  and  admits  vessels  of  the  largest  class  coming  to  Portland. 
The  next  bridge  has  a  draw  opening  of  60  feet,  and  the  city  of  Port- 
land has  recently  reconstructed  the  third  bridge  with  openings  of  not 
less  than  60  feet.  The  improvements  in  the  bridges  and  the  new 
channel  afford  great  relief  to  the  coal  trade  and  other  deep-draft 
commerce,  which  was  formerly  much  hampered  and  retarded  by  lack 
of  room  and  sufficient  water. 

The  commerce  for  1908  is  given  as  2,932,517  tons,  of  which  more 
than  one-half  was  coal.  The  value  of  the  commerce  is  estimated  by 
the  shippers  as  $86,054,108.99. 

It  is  impracticable  to  make  a  definite  statement  as  to  the  effect  of 
the  improvement  on  freight  rates,  but  a  large  trans-Atlantic  business 
has  been  greatly  helped,  and  the  capacity  of  the  harbor  has  kept 
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pace  with  the  increase  in  size  and  draft  of  vessels  used  in  the  coal 
traffic,  with  the  accompanying  saving  in  cost  of  transportation. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1886,  page  541 ;  1893,  page  735;  1901,  page 
1009,  and  House  Dociunent  No.  445,  Fifty-ninth  Congress,  first 
session,  and  No.  896,  Sixtieth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $42, 228. 30 

Received  from  salee 6.00 

42, 234. 30 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     31,886.84 

July  1, 1909,  balance  unexpended 10, 347. 46 

July  1,  1909,  outstanding  liabilities 37.50 

Julyl,  1909,  balance  available 10.309.96 

(See  Appendix  A  10.) 

11.  Saco  River,  Maine— In  its  original  condition  Saco  River  had 
a  very  winding  course,  with  abrupt  bends  and  narrows,  which,  with 
its  sunken  rocks  and  ledges,  presented  many  difficulties  of  naviga- 
tion.   The  depth  on  the  bar  was  only  2  feet  at  mean  low  water. 

The  original  projects  appear  to  have  been — 

(1)  From  1824  to  1827,  for  the  erection  of  piers,  placing  beacons  and 
buovs,  and  removing  obstructions  near  the  entrance  to  the  harbor. 
Under  this  project  12  piers  of  timber  and  stone  were  built,  10  in  the 
river  to  mark  sunken  rocks  and  to  facilitate  navigation  by  sailing 
vessels,  and  2  outside  the  mouth  designed,  but  without  success,  to 
create  a  channel  through  the  bar.  The  construction  and  maintenance 
of  these  works  cost,  1824-1827,  $12,000. 

(2)  Adopted  by  the  act  of  June  23, 1866,  to  construct  a  breakwater 
2,915  feet  long  connecting  the  two  outside  piers,  and  to  repair  the 
river  piers  and  improve  the  channel.  Under  this  project,  completed 
in  1874,  the  channel  in  the  river  and  through  the  oar  was  improved, 
and  a  breakwater  built  on  the  north  side  of  the  channel  4,200  feet 
long  and  10  feet  high  above  mean  low  water,  at  an  expense  of 
$162,271.75. 

The  existing  project  is  the  consolidation  by  the  act  of  September 
19,  1890,  of  the  project  adopted  in  1884  for  repairing  the  breakwater, 
extending  it  2,200  feet  to  Snarps  ledge,  buDdmg  a  stone  jetty  on  the 
south  side  of  the  channel,  and  clredging  between  the  jetties,  at  an  esti- 
mated cost  of  $356,500;  and  the  project  adopted  in  1886  for  improv- 
ing the  river  to  Saco,  5  miles  above  its  moutn,  to  the  depth  of  6  feet 
at  mean  low  water,  estimated  to  cost  $50,000,  amounting  to  $406,500. 
About  43  per  cent  of  this  project  has  been  completed,  i.  e.,  all  except 
the  extension  of  the  breakwater  to  Sharps  ledge,  which  is  estimated 
to  cost  $200,000  and  upon  which  no  work  has  been  done.  In  order  to 
maintain  the  desired  depth  the  extension  of  this  breakwater  will  be 
necessary  to  stop  the  influx  of  sand  from  the  north.  Possibly  the  full 
extension  proposed  will  not  be  required. 

To  June  30,  1909,  there  had  been  expended  on  the  consolidated 
project  $172,258.37.  The  depth  on  the  bar  at  the  mouth  of  the  river 
IS  about  3J  feet  at  mean  low  tide.  The  depth  of  6  feet  in  the  river 
above  appears  to  have  been  maintained. 

The  mean  range  of  tides  is  8.8  feet.  r" ^^r^T^ 
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The  head  of  navigation  is  at  Saco  and  Biddeford,  on  opposite  sides 
of  the  river^  to  which  towns,  about  5  miles  above  the  bar,  the  river  is 
navigable  m  fact.  The  stream  above  is  devoted  to  water-power 
development  and  a  small  amount  of  lumbering. 

The  commerce  for  1908  amounted  to  44,074  tons,  chiefly  coal,  of  an 
estimated  value  of  $216,517.  The  freight  rates  on  coal  are  probably 
affected  by  the  existence  of  water  transportation,  but  it  is  believed 
that  with  a  greater  depth,  permitting  the  use  of  larger  vessels,  a 
reduction  in  rates  could  be  had  which  would  operate  to  greatly 
increase  the  tonnage. 

It  is  proposed  to  apply  the  appropriation  recommended  to  extend- 
ing the  breakwater  toward  Sharps  ledge,  with  the  view  of  securing 
greater  depth  over  the  bar  at  the  mouth  of  the  river. 

A  description  of  the  harbor  and  of  the  earliest  improvement  is 
published  m  the  Annual  Report  of  the  Chief  of  Engineers  for  1866, 
page  188.  The  present  project  for  improvement  at  the  river's  mouth 
IS  published  in  the  report  for  1884,  page  484,  and  for  improving  the 
river  above  the  bar  in  the  report  for  1886,  page  552. 

July  1, 1908,  balance  unexpended $5, 241. 63 

Julyl,  1909,  balance  unexpended 5,241.63 

Amount  (estimated)  required  for  completion  of  existing  project 200, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897. 

(See  Appendix  All.) 

IS.  (hpe  Porpoise  Harhor,  Maine. — Originally  the  harbor  had  a 
depth  of  about  13  feet  at  mean  low  tide,  but  for  a  small  area  only, 
and  the  entrance  was  obstructed  by  a  bar  on  which  there  was  only 
about  10  feet  of  water  at  mean  low  tide.  The  anchorage  was  too 
small  to  accommodate  the  craft  seeking  the  harbor  for  refuge  only, 
aside  from  the  local  commerce. 

Under  a  project  adopted  March  3,  1899,  a  channel  of  entrance  200 
feet  wide  and  16  feet  deep  at  mean  low  tide  and  an  anchorage  area 
about  3,000  feet  long,  600  feet  wide,  and  15  feet  deep  at  mean  low 
tide  were  secured  by  the  close  of  the  fiscal  year  1902,  under  an  outlay 
of  $72,501.15. 

A  new  project  was  adopted  by  the  act  of  March  2,  1907,  to  deepen 
and  straighten  the  outer  entrance  channel,  which  was  narrow  and 
crooked,  so  as  to  give  a  depth  of  1 8  feet  at  mean  low  tide  for  a  width 
of  200  leet.  The  estimated  cost  was  $46,000,  and  that  amount  was 
appropriated  by  the  act  of  1907.  The  amount  expended  on  the 
existing  project  to  the  close  of  the  fiscal  year  1909  is  $43,692.80. 
The  work  consisted  entirely  of  ledge  excavation.  At  the  close  of 
the  last  fiscal  year  about  80  per  cent  of  the  area  had  been  drilled  and 
blasted.  On  the  4th  of  December,  1908.  the  work  was  completed, 
giving  a  straight  outer  entrance  channel  about  190  feet  wiae  and 
18  feet  deep  at  mean  low  tide.  The  total  excavation  amounted  to 
3,999  cubic  yards,  measured  in  place.     It  was  done  under  contract. 

The  mean  range  of  tide  is  8.8  feet. 

No  commercial  statistics  have  been  obtained,  but  the  commerce 
amounts  to  about  50,000  tons,  chiefly  bricks,  clay,  and  coaL,  .. ., ,  ,,^ 
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While  the  improvement  may  incidentally  have  an  eflFect  on  freight 
rates,  the  principal  benefit  consists  in  straightening  and  making  easier 
a  crooked  entrance,  diflficult  and  dangerous  in  fog  and  storm. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1895,  page  583;  for  1899,  page  1050,  and 
House  Document  No.  191,  Fifty-ninth  CJongress,  first  session. 

July  1, 1908,  balance  unexpended «|44,436. 67 

June  30,  190>9,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment       42,129.37 

July  1,  1909,  balance  unexpended 2,307.20 

July  1,  1909,  outstanding  liabilities 102.13 

July  1, 1909,  balance  available o2,205.07 

(See  Appendix  A  12.) 

13.  Harbor  at  Isles  of  STioals,  Maine, — ^The  most  protected  anchor- 
age at  Isles  of  Shoals,  known  as  Gosport  Harbor,  lies  between  Star 
Island  on  the  south  and  southwest,  Cedar  Island  on  the  southeast, 
and  Smuttynose  Island  on  the  north  and  northeast.  At  mean  low 
water  its  anchorage  of  about  32  acres  had  a  depth  of  18  to  48  feet  and 
none  of  its  entrances  less  than  24  feet. 

The  original  project  of  March  3,  1821,  appears  to  have  been  to 
rebuild  the  small  breakwater  on  the  north  side  of  Haleys  Cove,  pro- 
jecting westerly  from  Smuttynose  Island  to  Cedar  Island,  directly 
protecting  Gosport  Harbor  from  easterly  storms. 

The  amount  expended  on  the  original  project  prior  to  operations 
under  the  existing  project  was  $13,251.61. 

The  existing  project,  adopted  by  the  act  of  June  13,  1902,  is  to  con- 
struct a  breakwater  on  the  base  of  the  breakwater  that  was  built 
under  the  project  of  1821  between  Smuttynose  and  Cedar  islands,  the 
upper  part  of  which  throughout  its  length  had  been  demolished  down 
to  the  level  of  IJ  feet  above  mean  low  water,  at  an  estimated  cost  of 
$30,000. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1909,  is  $28,201.60,  all  for  improvement,  with  which  the  break- 
water between  Smuttynose  and  Cedar  islands  has  been  completed  to 
the  height  of  15  feet  above  mean  low  water,  completing  the  project. 

The  mean  range  of  tides  is  8.6  feet. 

The  commerce  benefited  by  the  improvement  is  inconsiderable,  but 
the  harbor  is  of  value  as  a  harbor  of  refuge  in  the  open  sea  6  miles  off 
the  coast. 

The  tonnage  for  1908  is  given  as  2,208  tons,  with  an  estimated 
value  of  about  $65,000. 

A  report  of  a  survey  of  the  Smuttynose  Island  breakwater  is 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875, 
rart  2,  page  421.  A  description  of  the  harbor,  with  survey  and 
estimate  for  the  new  breakwater,  is  given  in  the  Annual  Report  for 
1900,  page  1172. 

July  1,  1908,  balance  unexpended 11,798.40 

June  30,  1909,  carried  to  the  surplus  fund 1, 798. 40 


(See  Appendix  A  13.) 

)f  June  6,  1900,  amounting  to  $7,4 
set. 
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H.  GocTieco  River,  New  Hampshire. — ^Appropriations  amounting  to 
$10,060,  made  from  1829  to  1837,  inclusive,  had  been  applied  to  the 
reduction  of  obstructions  in  the  natural  channel  prior  to  the  sys- 
tematic improvement  of  this  river,  begun  in  1870,  when  it  was  found 
to  have  a  good  channel  not  less  tnan  6  feet  deep  at  mean  low  water 
from  its  confluence  with  the  Piscataqua  River  to  the  Lower  Narrows, 
about  H  miles  below  the  lowest  bridge  at  Dover.  Above  the  Lower 
Narrows  the  channel  was  obstructed  hj  ledges  and  shoals  upon  which 
at  mean  low  water  the  depth  was  from  6  inches  to  2  leet.  The 
original  project  for  systematic  improvement,  adopted  by  the  act  of 
March  3,  1871,  was  to  obtain  a  channel  40  feet  wide  and  4  feet  deep 
at  mean  low  water  from  the  Lower  Narrows  to  the  head  of  navigation 
at  Dover.  Under  the  original  and  amended  projects  completed  in 
1888  the  amoimt  expend^  prior  to  operations  imder  the  existing 
project,  including  the  expenditures  from  1829  to  1837,  was  $170,060. 

The  existing  project,  adopted  by  the  act  of  September  19,  1890,  is 
to  obtain  a  channel  60  to  75  feet  wide  and  7  feet  deep  at  mean  low 
water  (in  rock  50  feet  wide  and  7i  feet  deep)  from  the  mouth  of  the 
river  to  the  head  of  navigation,  at  an  estimated  cost  of  $175,000.  By 
the  act  of  Jime  13,  1902.  this  project  was  extended  to  include  the 
restoration  of  the  channel  in  the  Lamprey  River,  which,  from  1881- 
1883,  under  specific  appropriations,  had  been  dredged  at  mean  high 
water  100  feet  wide  and  12  feet  deep  to  the  Lower  Narrows  and  40  feet 
wide  and  11  feet  deep  to  the  wharves  at  Newmarket,  N.  H. 

To  June  30,  1909,  there  has  been  expended  on  the  existing  project 
for  improving  Cocheco  River,  $137,000,  as  follows:  Cocheco  River, 
for  improvement,  $119,089.93;  for  maintenance,  $9,642.64;  for  Lam- 
rev  River,  for  maintenance,  $8,267.53.  As  a  result  the  channel  in 
Jocheco  River  has  been  completed  except  over  a  small  portion  about 
3,500  feet  below  Dover,  where  some  adoitional  ledge  excavation  may 
be  necessary,  the  basin  at  Dover  and  the  channel  near  the  mouth, 
where  shoaling  had  occurred,  have  been  redredged.  and  the  channel  in 
Lamprey  River  has  been  restored  to  the  full  authorized  dimensions. 

The  maximum  draft  that  can  be  carried  in  Cocheco  River  is  6^  feet 
at  mean  low  tide,  and  in  Lamprey  River  11  feet  at  high  tide. 

The  mean  range  of  tide  is  6.8  feet. 

The  head  of  navigation  is  at  the  lowest  bridge  in  Dover,  to  which 
point,  3  miles  from  its  confluence  with  the  Piscataqua  River  and  13 
miles  from  the  sea,  the  Cocheco  River  is  navigable  m  fact. 

The  commerce  for  1908  amounted  to  169,408  tons,  consisting 
largely  of  cement,  bricks,  clay,  coal,  and  lumber,  with  an  estimated 
value  of  $813,880.  It  is  reported  that  the  effect  of  the  improvement 
has  been  to  reduce  freight  rates  and  to  keep  railroad  rates  down. 

The  original  project,  adopted  in  1871,  is  published  in  the  Annual 
Report  of  the  Chiof  of  Engineers  for  1871,  page  858;  the  existing 
project,  adopted  in  1890^  in  the  Annual  Report  for  1890,  page  475. 
A  map  of  Cocheco  River  in  the  vicinity  of  Dover  may  be  found  in  the 
Annual  Report  for  1885,  page  474. 

July  1, 1908,  balance  unexpended $4,711.00 

July  1, 1909,  balance  unexpended 4,711.00 

(See  Appendix  A  14.) 
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16.  Harbor  of  refuge  at  LUUe  Harbor,  New  Hampshire, — In  its 
original  condition  tne  entrance  to  Little  Harbor  was  but  3  feet  deep 
at  mean  low  water,  and  its  anchorage  ground,  650  by  125  feet  in  area 
and  9  feet  in  depth  at  mean  low  water,  was  exposed  to  the  full  force 
of  the  sea. 

The  original,  which  is  also  the  existing  project,  adopted  by  the  act 
of  August  5, 1886,  extended  by  act  of  August  11,  1888,  and  as  reduced 
in  1894,  is  to  obtain  a  channel  3,000  feet  long,  100  feet  wide,  and 
12  feet  deep  at  mean  low  water,  and  an  anchorage  basin  of  the  same 
depth  40  acres  in  area,  and  construct  two  breakwaters  at  the  entrance, 
at  an  estimated  cost,  as  revised  in  1894,  of  $145,000. 

To  Jime  30, 1909,  the  amount  expended  on  the  existing  project  is — 
for  improvement,  $133,227.33;  for  maintenance,  $3,121.74;  total, 
$136,349.07,  with  which  the  project  has  been  completed;  but  it  may 
be  necessary  to  do  some  work  on  the  breakwaters  from  time  to  time. 

The  maxunimi  draft  over  the  shoalest  part  of  the  improved  channel 
and  basin  is  11  feet  at  mean  low  water.  The  mean  range  of  tides  is 
8  feet. 

The  commerce  benefited  is  inconsiderable,  and  the  improvement  is 
designed  to  aflFord  a  harbor  of  refuse  for  yachts  and  coastwise  vessels. 

The  original  project  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1882,  page  507;  the  modifications,  with  map  of  the 
harbor,  in  the  report  for  1887,  page  470. 

July  1 ,  1908 ,  balance  unexpended |8, 660.  93 

June  30, 1909,  carried  to  the  surplus  fund 8,650.93 

(See  Appendix  A  15.) 

16.  Removing  eurJcen  vessels  or  craft  obstmctina  or  endangering  navi- 
gation.— ^A  contract  has  been  made  for  removal  of  the  wreck  of  the 
schooner  Annie  L,  Henderson,  which  was  burned  and  sunk  in  about 
15  feet  of  water  at  mean  low  tide,  in  Bangor  Harbor,  Penobscot  River, 
Maine.    The  wreck  is  due  to  be  removed  during  Jidy,  1909. 

The  schooner  /.  H,  0.  Perlcins  was  wrecked  and  sirnk  in  the  entrance 
to  Cape  Porpoise  Harbor,  Maine.  It  was  removed  in  December,  1908, 
at  a  cost  of  $54.65. 

(See  Appendix  A  16.) 

EXAMINATIONS  AND  SUBVETS  MADE  IN  COMPLIANCE  WITH  EIVEB  AND 
HARBOB  ACT  APPBOVED   MABCH   2,  1907. 

Reports  on  preliminary  examinations  and  survejB  required  by  the 
river  and  harbor  act  of  March  2, 1907,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  ana  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated: 

1.  Preliminary  examination  and  survey  of  Camden  Harbor,  Maine. — 
Reports  dated  October  21,  1907,  and  October  7,  1908,  respectively, 
are  printed  in  House  Document  No.  1117,  Sixtieth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $20,000  is 
presented. 
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S,  Preliminary  examination  and  survey  of  PeppereJls  Cove,  Maine 
{an  arm  of  Portsmouth  Harbor ^  Maine  ana  New  Hampshire),  with  a 
view  to  its  deepening  and  the  removal  of  a  ledge, — Reports  dated  August 
21,  1907,  ana  October  6,  1908,  respectively,  are  printed  in  House 
Document  No.  1081,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $158,400  is  presented. 

o.  Preliminary  examination  and  survey  of  Isles  oj  Shoals,  Maine  and 
New  Hampshire  y  with  a  view  to  the  construction  of  a  hreakwaier. — Re- 
ports dated  September  6,  1907,  and  September  28,  1908,  respectively, 
are  printed  in  House  Document  No.  1122,  Sixtieth  Congress,  second 
session.  A  plan  for  building  a  breakwater  between  Ceaar  and  Star 
islands  at  an  estimated  cost  of  $40,000  is  presented. 

4.  Preliminary  examination  and  survey  of  Penobscot  Bay,  Maine, 
with  a  view  to  the  establishment  of  a  harbor  having  a  depth  of  25  feet,  or 
sufficient  to  meet  the  demands  of  commerce. — ^Reports  dated  October  25, 
1907,  and  November  5,  1908,  respectively,  are  printed  in  House 
Document  No.  1166,  Sixtieth  Congress,  second  session.  A  plan  of 
improvement  at  an  estimated  cost  of  $38,000  is  presented. 

IMPROVEMENT    OF  RIVERS  AND  HARBORS  IN  THE  BOSTON,  MASSA- 
CHUSETTS, DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Edward  Burr,  Corps 
of  Engineers,  having  under  his  unmediate  orders  First  Lieut.  Ulysses 
S.  Grant,  3d,  Corps  of  Engineers.  Division  engineer,  Col.  John  G.  D. 
Knight,  Corps  of  Engineers. 

/.  Newburyport  Iiarbor,  Massachusetts, — Prior  to  specific  appro- 
priations for  Newburyport  Harbor  funds  applicable  to  Merrimac 
Kiver,  of  which  it  is  the  estuary,  were  devoted  to  removing  a  sand  bar 
and  constructing  a  breakwater  at  the  river's  mouth,  1828  to  1836,  and 
to  removing  obstructing  ledges,  piers,  and  wrecks,  1870  to  1880.  In 
its  original  condition  tne  outlet  of  the  Merrimac  River,  which  be- 
tween rlum  Island  and  Salisbury  Point  was  1,000  feet  wide  and  30 
feet  deep  at  mean  low  water,  was  obstructed  by  a  sand  bar,  nearlv  a 
mile  outside,  through  which,  in  1880,  a  narrow  channel  about  7  feet 
deep  at  mean  low  water  was  maintained  by  the  current  of  the  river. 

The  original  project  adopted  by  the  act  of  June  14,  1880,  which  is 
the  existing  project,  is  to  create  at  the  outer  bar  a  permanent  channel 
1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  by  con- 
structing two  converging  jetties,  projecting,  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore  1,500  feet,  their  outer  ends 
1,000  feet  apart,  which,  with  the  protection  of  the  beach  in  their  vicin- 
ity, was  estimated  in  1881  to  cost  $365,000.  The  direction  of  jetties 
and  shore  protection  was  modified  in  1883,  and  in  1882  the  partial 
closing  of  rlum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5i  feet  above  mean  low  water  was  added  to  the  project,  increasing 
the  cost  (as  estimated  in  1884)  to  $375,000.  In  1884  a  modification  or 
the  project  provided  for  extending  both  jetties  610  feet  parallel  to  the 
axis  of  the  channel,  and  in  1886  for  mcreasing  that  extension  to 
1,000  feet,  increasing  the  cost  of  the  work,  as  estimated  in  1897,  to 
$599,547.49. 

To  June  30,  1909,  the  amount  expended  on  this  project  was  $396,- 
652.79,  of  which  $9,379.66  was  for  maintenance.  In  addition,  $500 
was  expended  in  1901  for  removal  of  North  rock  under  authority  of 
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act  of  March  3,  1899.  The  expenditure  for  maintenance  in  the  fiscal 
year  1909  ($1,557.87),  was  applied  to  retopping  the  outer  end  of  the 
north  jetty.  By  way  of  refundment^  $795.31  was  recovered  from  a 
failing  contractor. 

With  the  expenditure  for  improvement,  the  north  jetty  has  been 
completed  for  a  total  length  of  2,868  feet  and  the  south  jetty  com- 

Eleted  except  for  a  distance  of  30  feet  at  its  outer  end;  the  Plum 
sland  Basm  has  been  closed  with  a  timber  dike  817  feet  long,  5 J  feet 
high  above  mean  low  water,  except  near  the  middle,  where  a  weir  150 
feet  long  and  2  feet  above  mean  low  water  was  left  temporarily,  and 
two  sand  catchers,  respectively  480  and  572  feet  in  lengtn,  have  been 
built  in  rear  of  the  south  jetty.  Both  jetties  are  15  feet  wide  on  top, 
which  is  in  a  plane  12  feet  above  mean  low  water,  and  have  slopes  of 
1  on  2  on  the  seaward  face  and  1  on  1  on  the  shoreward  face.  The 
project  is  about  80  per  cent  completed. 

June  30,  1909,  tne  maximum  draft  that  can  be  carried  over  the 
bar  at  mean  low  water  is  12  feet.    The  mean  range  of  tides  is  7.7  feet. 

The  commerce  of  the  harbor,  chiefly  coal,  amounted  in  1907  to 
209,896  tons,  and  in  1908  to  251,239  tons.  Of  the  latter  amount 
113,840  tons  were  reshipped  to  points  on  the  Merrimac  and  Powow 
rivers. 

It  is  reported  that  the  improvement  made  has  reduced  freight  rates 
25  cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at  mean 
low  water  be  obtained  over  the  outer  bar  it  would  still  further  reduce 
the  freight  rates  15  to  25  cents  per  ton. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  vear 
ending  June  30,  1911,  will  be  applied  to  the  further  extension  of  the 
north  jetty. 

The  original  project  as  reported  bv  a  Board  of  Engineers,  with 
map  of  the  harbor,  is  published  in  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  page  502;  the  modifications  in  jetties  and  shore 
protection,  in  reports  for  1883,  page  437,  and  1884,  page  494;  the 
parallel  extension  of  the  jetties,  with  map  and  additional  estimate,  in 
report  for  1897,  page  825,  and  a  survey  of  the  bar  and  entrance,  in 
report  for  1905,  page  802. 

A  survey  and  map  of  the  bar  and  entrance,  with  estimate  for  re- 
moving obstructions  in  the  mouth  of  the  river,  are  published  in 
House  Document  No.  339,  Fifty-ninth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $14,781.21 

Amount  recovered  from  failing  contractor 795. 31 

15, 576. 52 
June  30,  1909,  amoimt  expended  during  fiscal  year: 

For  works  of  improvement $11, 876. 13 

For  maintenance  of  improvement 1, 557. 87 

13,434.00 


July  1, 1909,  balance  imexpended 2,142.52 

Amount  (estimated)  required  for  completion  of  existing  project 209, 369. 28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 75,000.00 

Submitted  in  compliance  witii  requirements  of  lundry  civil  act  of  June  4, 

.    1897. 

See  Appendix  B  1.  r^^^^T^ 
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£.  Merrimac  River,  Massachusetts. — In  its  original  condition  the 
Merrimac  River  had  a  practicable  channel  7  feet  deep  at  mean  low 
water  from  its  mouth  9  miles  to  South  Amesbury,  but  besides  being 
narrow  and  crooked  the  channel  was  obstructed  by  ledges,  bowlders, 
and  shoals. 

The  original  projects  appear  to  have  been — 

(1)  For  improving  the  bar  at  the  mouth  of  the  river,  by  erection 
of  piers  or  other  works,  adopted  bv  act  of  May  23, 1828;  subsequently 
improved  under  separate  project  for  ''Improving  harbor  at  Newbury- 
port,  Majas." 

(2)  For  the  improvement  of  the  river  above  the  mouth,  by  the 
removal  of  the  remains  of  a  dam  at  the  upper  falls  and  of  a  rock  at 
the  lower  falls,  of  Gangway  rock  in  Newburyport  Harbor,  and  a 
wreck  near  the  mouth  of  the  river. 

Upon  the  origjinal  and  modified  projects,  prior  to  operations  under 
the  existing  project,  there  were  expended:  Upon  the  project  of  1828, 
$67,466.72,  and  upon  the  project  of  1870,  as  largely  extended  by  the 
acts  of  June  23,  1874,  and  June  3,  1896,  $187,000;  total,  $254,466.72. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
obtain  a  channel  7  feet  deep  at  mean  low  water,  150  feet  wide, 
from  Newburyport  14 J  miles  to  Haverhill,  at  an  estimated  cost  or 
$171,442.70. 

The  amount  expended  on  the  existing  project  to  Jime  30,  1909,  is 
$117,989.48,  of  which  $2,564.71  was  applied  to  maintenance  of  im- 
provement, and  10  cents  derived  from  sales.  With  this  expenditure 
the  channel  has  been  completed  to  the  full  projected  depth  and  width. 

The  commerce  of  the  river  is  chiefly  in  coal  distributed  to  the  cities 
and  towns  along  its  banks,  and  amoimted  in  1907  to  98,442  tons,  and 
in  1908  to  1 13,840  tons.  The  improvement  of  the  channel  is  reported 
to  enable  the  deUvery  of  coal  by  water  at  rates  35  to  50  cents  per  ton 
less  than  by  rail. 

The  head  of  navigation  is  at  the  hat  factory,  one-half  jmile  above 
the  railroad  bridge  at  Haverhill,  to  which  pomt  the  stream  is  navi- 
gable in  fact,  17 J  miles  above  its  mouth  in  Newburyport  Harbor. 

June  30, 1909,  the  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  snoalest  part  of  the  improved  channel  is  7  feet,  except 
just  below  Rocks  Bridge,  where  it  is  reduced  by  small  bowlders  to 
about  5  feet. 

The  removal  of  these  bowlders  is  in  progress. 

The  mean  range  of  tides  is,  at  the  mouth  of  the  river,  7.7  feet,  and 
at  Haverhill  Bridge  4.6  feet,  at  low-water  stage  of  the  river. 

The  project  of  1870-1874  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1869,  page  421 ;  as  extended  in  1874,  in  report 
for  1876,  page  165;  as  extended  in  1896,  in  report  for  1896,  page  616; 
and  the  existing  project  adopted  in  1899,  in  report  for  1897.  page  865. 

The  report  or  a  survey,  with  estimate  of  cost  to  deepen  tne  channel 
to  9  feet  at  mean  low  water,  is  published  in  Annual  Report  for  1904, 
pages  872-878. 

An  examination  for  a  channel  12  feet  deep  to  Haverhill  (unfavor- 
ably reported),  and  a  survey  and  estimate  for  removing  obstructions 
at  the  mouth  of  the  river  (favorably  reported),  made  in  1906,  are 
published  in  House  Document  No.  339,  Fifty-ninth  Congress,  second 
session. 
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Reports  of  examination  and  survey,  with  map,  for  a  channel  14 
feet  deep  from  the  mouth  of  the  river  to  Haverhill,  by  providing  locks 
and  dams,  are  printed  in  House  Document  No.  2,  Sixty-first  Congress, 
first  session. 

The  project  having  been  completed,  it  is  proposed  to  apply  the 
appropriation  recommended  to  the  maintenance  of  the  improved 
channel. 

July  1,  1908,  balance  unexpended |3, 142. 58 

Amount  allotted  from  appropriation  by  river  and  harbcur  act  approved 
March  3,  1909 10,000.00 

13, 142. 68 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1, 131. 96 

July  1,  1909,  balance  unexpended 12, 010. 62 

July  1, 1909,  outstanding  liabilities 760. 76 

July  1,  1909,  balance  available 11 ,  249. 87 


July  1, 1909,  amount  covered  by  uncompleted  contracts 2, 675. 92 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
Dended  July  1,  1909 10,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  2.) 

5.  Essex  River,  Massachusetts. — In  its  original  condition  Essex 
River  had  a  channel  not  less  than  6  feet  deep  at  mean  low  water  from 
its  mouth  in  Ipswich  Bay  for  a  distance  of  about  2i  miles:  but  thence 
for  2i  miles  to  the  head  of  navigation  in  fact  at  the  railroad  bridge 
at  Essex,  the  channel  was  narrow,  crooked,  and  shallow,  having  a 
greatest  continuous  depth  of  1.7  feet,  navigation  being  further  un- 
peded  by  bowlders  obstructing  the  channel. 

The  original  project,  adopted  July  13.  1892,  which  is  also  the  ex- 
isting project,  is  to  obtain  a  channel  4  leet  deep  at  mean  low  water 
and  60  feet  wide  to  the  head  of  navigation,  at  an  estimated  cost  of 
$25,000;  modified,  March  23,  1899,  by  limiting  the  improvement  to 
the  channel  below  the  bridge  at  Essex,  which  had  been  rebuilt  with- 
out a  draw. 

To  June  30,  1909,  the  amount  expended  was  $23,463.93,  of  which 
$21,759.21   was  for  improvement  and  $1,704.72  lor  maintenance. 

Although  the  completion  of  the  channel  up  to  the  highway  bridge 
at  Essex  was  reported  February  2,  1901,  complaint  was  made  in  1905 
of  an  obstruction  in  mid-channel,  and  in  June,  1905,  a  group  of  sev- 
eral bowlders,  about  1,300  feet  below  the  head  of  navigation  and 
within  the  scope  of  the  approved  project,  was  removed  at  an  expense 
of  $300. 

For  the  restoration  of  the  channel  $5,000  was  appropriated  by  the 
act  of  March  2,  1907,  and  in  accordance  with  a  proviso  in  the  same 
act  the  State  of  Massachusetts  has  appropriated  and  paid  to  the 
Secretary  of  War  an  additional  $5,000,  and  the  consolidated  appro- 
priation is  being  appUed  to  the  restoration  of  the  channel  by  the 
iiemov^  of  shoa&. 
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The  maximiim  draft  that  can  be  carried,  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  hnprovement  is  reported  to  be 
about  2  reet.     The  mean  range  of  tides  is  8.8  feet. 

No  freight  is  carried  on  the  river,  but  the  improvement  is  for  the 
purpose  of  permitting  the  exit  of  about  30  fishmg  schooners  which 
are  Duilt  annually  on  the  river,  each  of  about  125  tons  register,  at  an 
average  cost  of  $12,000. 

The  project,  with  maj)  and  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  676-678. 

The  report  of  a  preliminary  examination  of  the  river,  made  in 
1905,  is  printed  in  House  Document  N9.  68,  Fifty-ninth  Congress, 
first  session. 

Jidy  1, 1908,  balance  unexpended $7,850.00 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1,313.93 

July  1, 1909,  balance  imexpended 6, 536. 07 

July  1, 1909,  outstanding  liabilities 125. 74 

July  1, 1909,  balance  available 6, 410. 33 

July  1, 1909,  amoimt  covered  by  imcompleted  contracts 6, 991. 74 

(See  Appendix  B  3.) 

4.  Harbor  of  refugCj  Sandy  Bay,  Cape  Ann,  Massachusetts, — In 
its  original  condition  this  bay,  whose  southerly  shore  extends  about 
2  miles  westerly  from  the  point  of  Straitsmouth  Island,  and  thence 
about  2  miles  northerly  to  Andrews  Point,  had  a  good  holding  groimd 
of  sand  mixed  with  mud,  and  a  depth  or  7^  to  15  fathoms  at  mean 
low  water,  but  was  fully  exposed  to  easterly,  northeasterly,  and  north- 
erly gales.  The  original  project,  adopted  by  the  act  of  Jxily  5,  1884, 
was  fi)  build  a  breakwater  consisting  of  a  mound  of  rubblestone  to  the 
grade  of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  sur- 
mounted by  a  masonrv  wall,  and  to  extend  from  Averys  ledge  a  little 
west  of  north  3,600  feet  to  Abners  lec^e,  thence  5,400  feet  north- 
westerly in  the  direction  of  Andrews  Point,  covering  an  anchorage  of 
about  1,377  acres. 

This  project,  with  the  cross  section  of  the  breakwater  as  modified 
by  a  Board  of  Engineers  February  13,  1900,  is  the  existing  project, 
the  breakwater  to  consist  of  a  moimd  of  rubblestone  built  to  the  grade 
of  12  feet  below  mean  low  water,  where  it  will  have  a  width  of  117 
feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1  up  to  25 
feet  below  mean  low  water,  and  1  on  2  thence  to  the  top,  12  feet  below 
mean  low  water;  the  rubble  mound  to  be  surmountea  with  a  core  of 
rubblestone,  to  be  faced  with  selected  stone  to  be  laid  horizontally  on 
the  sea  face,  to  wei^h  not  less  than  8  tons  each  and  to  be  laid  with  a 
batter  of  1  on  2,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons 
each  and  be  laid  with  a  batter  of  1  on  1 ;  to  be  surmoimted  at  grade  17 
above  mean  low  water  with  a  single  course  of  capstones,  whose  upper 
surface  shall  be  22  feet  above  mean  low  water;  at  an  estimated  cost 
(as  revised  m  1900)  of  $6,904,952.25. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  a  continuing 
contract  for  this  work  to  the  extent  of  $100,000  in  excess  of  the  appro- 
priations then  made.    This  sum  has  since  been  appropriated. 
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The  amount  expended  under  the  existing  project  to  June  30,  1909, 
not  including  outstanding  Uabilities,  is  $1,587,918.01,  all  for  improve- 
ment. From  sale  of  property  SI  was  derived.  With  this  expenditure 
2,052,935  tons  of  rubblestone  has  been  placed  in  the  substructure  of 
the  breakwater,  and  its  condition  is  approximately  as  follows: 

In  the  southern  arm  for  a  length  of  3,530  feet  the  mound  of  rubble- 
stone has  been  completed  up  to  the  grade  of  12  feet  below  mean  low 
water,  with  the  full  width  of  117  feet  prescribed  in  the  project;  the 
rubble  core  of  the  superstructure  has  been  built  to  the  height  of  mean 
low  water,  2,990  feet,  and  to  the  height  of  6  feet  above  mean  low 
water  for  540  feet  farther. 

In  the  western  arm  for  a  length  of  2,500  feet  from  the  angle  the 
mound  of  rubblestone  has  been  likewise  completed  to  the  full  neight 
(12  feet  below  mean  low  water)  and  full  width  (117  feet)  projected, 
except  for  a  small  bench  on  the  inner  slope  13  feet  deep  and  17  feet 
wide;  a  rubble  core  of  the  superstructure  nas  been  built  to  the  height 
of  mean  low  water  for  2,100  feet  and  to  the  height  of  mean  high  water 
for  400  feet. 

The  superstructure  on  the  southern  arm  of  the  breakwater  was 
commenced  in  1908  and  at  the  close  of  the  working  season  of  that  year 
had  been  completed  for  a^  distance  of  97  feet,  extending  in  a  north- 
erly direction  toward  the  jimction  with  the  western  arm.  Although 
no  storms  occurred  of  xmusual  severity,  an  examination  made  at  the 
close  of  tJie  winter  season  disclosed  evidences  of  insufficiencv  of  the 
superstructure  built  in  accordance  with  the  approved  plan,  the  stone 
in  tie  lower  courses  of  the  wall  having  been  drawn  outward.  By 
authority  of  the  Chief  of  Engineers  the  construction  of  a  new  section 
300  feet  in  length  has  been  undertaken,  in  which  the  substructure 
will  be  built  up  to  the  grade  of  mean  low  water  where  it  will  have  a 
width  of  81  feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1 
up  to  25  feet  below  mean  low  water,  and  1  on  2  to  the  top  at  mean  low 
water;  the  rubble  moimd  to  be  surmoimted  with  a  core  or  rubblestone, 
to  be  faced  with  selected  stone  to  be  laid  horizontalljr  on  the  sea  face, 
to  weigh  not  less  than  8  tons  each  and  to  be  laid  with  a  batter  of  1 
on  1,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons  each  and 
be  laid  with  the  same  batter;  to  be  surmoimted  at  grade  17  above 
mean  low  water  with  a  single  course  of  capstones,  whose  upper  sur- 
face shall  be  22  feet  above  mean  low  water;  the  seaward  face  to  be 
Erotected  with  an  apron  of  heavy  rubblestone  to  the  height  of  mean 
igh  water,  with  a  slope  of  1  on  2. 

Of  the  quantity  of  rubblestone  required  in  the  substructure,  41  per 
cent  has  been  deposited,  which  is  approximately  31  per  cent  of  the 
quantitv  requirea  for  both  substructure  and  superstructure. 

The  depth  of  water  is  ample  for  the  largest  vessels;  the  mean  range 
of  tides  is  8.6  feet. 

The  appropriation  recommended  will  be  applied  to  extending  the 
superstructure  of  the  breakwater. 

TTie  improvement  is  chiefly  of  value  in  providing  refuge  for  coast- 
wise vessels,  especially  towed  barges,  which  are  frequently  and  sud- 
denly in  urgent  need  of  shelter  in  fog  and  snowstorms. 

For  descnption  of  Sandj  Bay  and  original  project,  see  Annual  Re- 
port of  the  Chief  of  Engmeers  for  1884,  pages  565-577.    For  cross 
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section,  details  of  construction^  and  increase  in  cost,  see  report  of 
Board  of  Engineers,  Annual  Report  for  1900,  page  1186. 

July  1, 1908,  balance  unexpended $213,828.44 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 75, 000. 00 

288, 828. 44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        126,745.45 

July  1, 1909,  balance  unexpended 162, 082. 99 

July  1, 1909,  outstanding  liabilitiefl 5,166.76 

July  1, 1909,  balance  available 156,916.23 

July  1,  1909,  amount  covered  by  uncompleted  contracts 131, 802. 50 

Amount  (estimated)  required  for  completion  of  existing  project 5, 154, 952. 25 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 500, 000. 00 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  4.) 

5.  Harbor  at  Gloucester,  Ma^s. — In  its  original  condition  this 
harbor,  which  had  a  depth  sufficient  for  the  largest  ships,  contained 
several  very  dangerous  submerged  rocks  and  was  entirely  without 
protection  against  the  sea  and  against  heavy  swells  from  the  south. 

The  original  project,  adopted  by  the  act  of  June  10,  1872,  appears 
to  have  been  for  removal  of  five  rocks,  at  an  estimated  cost  of 
$10,606.20. 

Under  the  original  and  modified  projects  the  rocks  were  removed, 
Harbor  Cove  was  dredged  to  the  depth  of  10  feet  at  mean  low  water, 
and  the  water  front  for  a  distance  of  3,900  feet  northeast  from  Fort 
Point  was  dredged  to  a  depth  of  15  feet  at  mean  low  water  from  the 
15-foot  contour  to  the  wharf  front,  upon  which  there  was  expended 
prior  to  operations  imder  the  existing  project  approximately  $86,000. 

The  existing  project  adopted  by  the  act  of  August  18,  1894, 
provided  for  the  construction  of  a  oreakwater  from  Eastern  Point, 
over  Dog  bar,  to  Round  Rock  shoal  at  an  estimated  cost  of  $752,000; 
and  the  act  of  June  13,  1902,  authorized  the  termination  of  the 
breakwater  at  Cat  ledge  and  the  application  of  any  remaining  balance 
"toward  the  work  of  removing  Round  rock,"  at  a  reduced  estimate 
of  $416,083.43.  Under  that  authority  the  breakwater  was  com- 
pleted in  1905  as  far  as  Cat  ledge.  Upon  a  subsequent  examination 
of  Round  rock  shoal  it  was  found  that  the  cost  of  removing  it  to 
the  level  of  the  surrounding  bottom,  exceeding  $800,000,  was  dis- 
proportionate to  the  probable  benefits  to  navigation.  Theproject 
nas  been  reviewed  by  tne  Board  of  Engineers  for  Rivers  and  Harbors, 
which  recommends  return  to  the  original  project  of  1894  for  a  break- 
water from  Eastern  Point  to  Round  Rock  shoaJ,  and  its  views  are 
concurred  in.  The  total  cost  of  this  extension  is  estimated  at 
$354,000. 

The  breakwater  consists  of  a  mound  of  rubblestone  31  feet  wide  at 
the  top  at  mean  low  water,  surmounted  by  a  superstructure  extending 
17  feet  above  the  grade  of  mean  low  water,  formed  by  two  dry  walls 
of  heavy  split  stone,  inclosing  a  core  of  rubblestone,  capped  by  heavy 
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stoneS;  forming  a  top  course  10  feet  in  width,  the  slopes  of  the  rubble 
structure  being  on  the  harbor  side  1  on  1.3,  on  the  seaward  side  1  on  3 
to  grade  12  below  mean  low  water,  and  1  on  1.5  thence  to  the  bottom. 

The  amount  expended  under  the  existing  project  to  Jime  30,  1909, 
not  including  outstanding  liabilities,  is  $411,979.67  (all  for  improve- 
ment except  $200.83  expended  in  current  fiscal  year  for  restoring 
capstones  m  maintenance  of  breakwater)^  with  wnich  231,756  tons 
of  stone  have  been  put  in  place,  completmg,  in  1905,  to  Cat  ledge, 
the  breakwater  of  the  projected  dimensions. 

The  maximum  draft  that  can  be  carried  June  30, 1909,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  10 
feet  in  Harbor  Ck)ve,  15  feet  along  the  wharf  front,  and  30  feet  in  the 
anchorage  under  the  breakwater. 

The  mean  range  of  tides  is  8.9  feet. 

The  commerce  in  1904  amounted  to  263,526  tons,  in  1906  to  275,888 
tons,  and  in  1908  to  209,074  tons,  of  which  latter  65,000  tons  was  coal 
and  141,000  tons  fish  and  salt.  About  80,000  passengers  were  carried 
to  and  from  this  port  by  steamer. 

A  description  of  the  original  project  is  published  in  the  Annual 
Report  of  tne  Chief  of  Engineers  ror  1871,  page  870,  and  its  modificar- 
tions,  with  map,  in  the  report  for  1887,  pa^e  500. 

The  adoption  and  the  conmiencement  of  work  under  the  existing 
project  are  reported  upon  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1895,  page  610. 

Reports  on  exanunation  and  survey  with  map  of  the  harbor,  with 
a  view  to  removal  of  ledges,  will  be  found  in  House  Document  No. 
1112,  Sixtieth  Congress,  second  session. 

Jolyl,  1908,  balance  unexpended $5,848.84 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |1, 639. 68 

For  maintenance  of  improvement 200.83 

1,740.51 

July  1, 1909,  balance  unexpended 4,103.83 

(See  Appendix  B  5.) 

6.  Harbor  at  Beverly,  Mass. — ^In  its  original  condition  this  harbor 
had  a  practicable  channel  18  feet  deep  at  mean  low  water  from  Monu- 
ment bar  beacon  about  1  mile  to  its  head,  about  600  feet  below  the 
highway  bridge,  sufficient  for  the  commerce  of  the  harbor  and  of  its 
tnree  tributary  streams,  called,  respectively,  North  River,  Essex 
Branch,  and  Beverly  Creek;  but  the  cnannel,  which  is  circuitous  in  its 
passage  through  the  shoals  at  the  entrance,  was  found,  in  1900,  to  be 
"of  insufficient  width  for  safe  navigation  by  heavy  vessels. " 

The  original  project,  adopted  by  the  act  of  June  13,  1902,  was  to 
widen  the  channel  from  Monument  bar  beacon  to  a  point  about  200 
feet  east  of  Rams  Horn  beacon  to  a  width  of  200  feet,  with  a  depth  of 
18  feet  at  mean  low  water,  at  an  estimated  cost  of  $10,000.  Upon  the 
original  project,  prior  to  operations  under  the  existing  project, 
$8,272.10  was  expended,  with  which  the  channel  was  enlarged  to  the 
dimensions  authorized,  except  at  three  points,  where  the  width  was 
restricted  h^  ledges  to  106  feet. 

The  existiog  project,  adopted  by  the  act  of  March  2,  1907,  is  to 
obtain,  by  dredging  and  rock  excavation,  a  channel  18  feet  deep  at 
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mean  low  water,  not  less  than  250  feet  wide  at  the  bend  for  a  distance 
of  about  3,200  feet  from  Bar  beacon  to  Lobster  rocks  beacon,  includ- 
ing the  removal  of  the  middle  ground,  and  not  less  than  200  feet  wide 
from  Lobster  rocks  beacon  to  the  lower  end  of  the  draw  pier  at  the 
highway  bridge,  at  an  estimated  cost  of  $40,000.  Li  addition  to 
$1,727.90  available,  $38,500  was  appropriated.  By  way  of  refund- 
ment, $122.24  was  received  as  damages  from  the  surety  of  a  failing 
contractor  under  the  previous  project. 

To  the  close  of  the  fiscal  year  aiding  June  30,  1909,  $18,972.99  has 
been  expended  on  tins  project,  all  for  improvement,  with  which  all 
the  dredging  necessary  to  complete  the  project  has  been  done.  But 
the  channelnas  a  least  width  or  only  about  165  feet  near  bar  beacon, 
and  the  removal  of  the  remaining;  ledges  at  this  and  three  other  locali- 
ties will  shortly  be  accomplishea. 

The  maximum  draft  that  can  be  carried  on  June  30^  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  miprovement  is 
18  feet.     The  mean  range  of  tides  is  9  feet. 

The  commerce  of  Beverljr  Harbor  consists  chiefly  of  coal  and  build- 
ing materials,  amounting  in  1906  to  138,862  tons,  and  in  1908  to 
223,933  tons,  of  which  137,000  was  coal. 

It  is  expected  hj  those  locally  interested  in  shipping  that  the  com- 
pletion or  the  project  will  effect  a  substantial  reduction  in  freight 
rates,  which  to  this  time  have  not  been  appreciably  affected  by  the 
improvement  in  progress. 

The  report  of  a  survey  of  this  harbor  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  524.  The  project  of 
1902,  with  report  of  survey,  is  in  the  AnnualReport  for  1901,  page 
1065. 

The  existing  project,  with  report  of  survey  and  map,  is  published 
in  House  Document  No.  916,  Fifty-ninth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $21, 432. 55 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment   65. 40 

July  1,  1909,  balance  unexpended 21,377. 15 

July  1, 1909,  amount  covered  by  uncompleted  contracts 6, 669. 80 

(See  Appendix  B  6.) 

7.  Harbor  at  Lynn,  Mass. — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  2i  miles  southerlv  to  the  sea.  It  is  protected  from 
the  sea  by  the  peninsula  of  Lynn  Beach  and  Nahant. 

In  its  original  condition  three  narrow  and  crooked  channels,  in 
which  the  depth  was  but  6  feet  at  mean  low  water,  extended  from  the 
wharves  to  tne  sea. 

The  ori^nal  project,  defined  in  the  report  of  a  board  of  engineers 
dated  April  10,  1884,  and  as  modified  in  1888,  was  to  dredge  a  chan- 
nel 200  feet  wide  and  10  feet  deep  at  mean  low  water  from  tne  sea  (at 
White  rocks),  a  distance  of  3,300  feet  to  a  deep  basin  opposite  Little 
Nahant,  and  from  the  basin  nearly  opposite  Sand  Point,  a  distance  of 
6,900  feet  to  a  point  400  feet  insiae  tne  harbor  line,  and  an  anchorage 
basin  500  feet  oy  300  feet  and  10  feet  deep  at  mean  low  water;  the 
upper  part  of  the  channel  to  be  maintained  by  occasional  dredging, 
the  lower  part  by  a  training  wall  joining  the  land  at  Little  Nahant, 
at  an  estimated  cost  of  $182,000. 
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The  amount  expended  on  this  project  was  $122,063.56,  all  for 
improvement,  with  which  the  entire  channel  and  the  anchorage  basin 
as  prescribed  in  the  project  were  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  Jime 
13,  1902,  is  to  dredge  the  channel  200  feet  wide  from  the  sea  to  the 
anchorage  basin  ana  the  anchorage  basin  itself  to  the  depth  of  15  feet 
at  mean  low  water,  at  an  estimated  cost  of  $162,937.     Under  this 

E reject  to  the  close  of  the  fiscal  year  ending  Jime  30, 1909,  $164,373.44 
as  been  expended,  all  for  improvement,  with  which  the  projected 
channel  has  oeen  completed. 

No  work  was  done  and  none  required  during*  the  past  year  in  the 
maintenance  of  the  improvement.  The  expenditure  shown  in  the 
money  statement  was  for  dredging  completed  during  the  preceding 
fiscal  year. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  improvement  is  15  feet  at  mean 
low  water.    The  mean  ran^e  of  tides  is  9.3  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal,  lumber,  and  building  matenals,  of  which  about  353,362 
tons  was  carried  during  the  year.  The  deepening  of  the  channel  to 
15  feet  enables  the  smaller  or  medium  size  oar^es  to  carry  full  car- 
goes of  coal  to  the  wharves  at  all  stages  of  the  tide  and  barges  of  the 
greatest  draft  during  the  higher  stages. 

It  is  reported  by  local  commercial  interests  that  the  cost  of  trans- 
portation was  reduced  25  cents  a  ton  hj  deepening  the  channel  to  10 
feet,  and  further  diminished  by  increasing  tne  depth  to  15  feet^  but 
that  the  full  benefit  of  the  improvement  mil  not  be  realized  imtil  the 
channel  and  turning  basin  have  been  widened  as  recommended  in 
House  Document  No.  948,  Sixtieth  Congress,  first  session,  saving 
pilotage  and  towage  charges. 

The  original  project  approved  by  the  Secretary  of  War  April  21 , 
1884,  is  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1884, 
page  524,  and  the  map  of  the  harbor  at  pa^e  532. 

The  existing  project  was  published  in  tne  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  1093. 

Reports  on  examination  and  survey  for  a  channel  300  feet  wide  and 
basin  500  feet  square,  both  15  feet  deep  at  mean  low  water,  are 
printed  in  House  Document  No.  948,  Sixtieth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $11,931.72 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment       6,931.72 

Julyl,  1909,  balance  unexpended 5,000.00 

(See  Appendix  B  7.) 

8.  Mystic  and  Maiden  rivers  and  Mystic  River  helow  (he  mouth  of 
Island  End  River,  Massachusetts, — (a)  Mystic  River, — In  its  original 
condition  the  Mystic  had  a  practicable  channel  6  feet  deep  at  mean 
low  water,  extending  to  Dennings  Landing,  3.9  miles  above  its 
mouth  in  Boston  Harbor,  and  4  feet  deep  at  mean  low  water  about 
2,000  feet  farther. 

The  original  project  for  improvement,  adopted  by  the  act  of  July 
13,  1892,  which  is  also  the  present  project,  is  to  make  the  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Boston  and 
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Maine  Railroad  (Western  Division)  bridge  up  about  1  mile  to  the 
first  turn  above  Denning's  wharf;  and  thence  2  miles  to  the  head  of 
navigation  at  Medford,  4  feet  deep  at  mean  low  water,  gradually  nar- 
rowing from  100  feet  to  60  feet  at  the  upper  end,  at  an  estimated  cost 
of  $25,000. 

The  amoimt  expended  to  close  of  the  fiscal  year,  June  30,  1909,  is 
$28,794.88,  with  which  the  projected  channel  was  completed  in  No- 
vember, 1906. 

The  maximum  draft  that  can  be  carried,  June  30,  1909,  at  mean 
low  water  is  6  feet  up  to  the  first  turn  above  Denning's  wharf,  and 
thence  to  the  head  oi  navigation  4  feet.  The  mean  range  of  tides  is 
9.8  feet. 

The  head  of  navigation  is  the  upper  Umit  of  that  part  of  the 
channel  under  improvement,  at  the  stone  bridge  at  Medford,  to  which 
point,  6  miles  above  its  confluence  with  the  Charles  River  in  Bos- 
ton Harbor,  the  stream  is  navigable  in  fact. 

The  commerce  benefited  by  this  improvement,  chiefly  coal^  amounted 
in  1907  to  23,791  tons  and  in  1908  to  18,229  tons.  It  is  reported 
that  as  the  smallest  barges  go  out  of  use  the  improvement  will  per- 
mit barges  of  the  lightest  draft  remaining  in  service  to  deUver  coal 
at  Medford  without  the  expense  of  Ughtenng,  which  would  be  about 
60  cents  per  ton. 

A  report,  with  map  of  the  survey  of  Mvstic  River  and  description 
of  the  project,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  674. 

Report  of  an  examination  of  the  river,  with  a  view  to  its  improve- 
ment to  the  upper  hmits  of  the  city  of  Somerville,  ordered  bj  the 
act  of  March  3,  1905,  is  printed  in  House  Document  No.  144,  Fifty- 
ninth  Congress,  first  session. 

The  appropriation  asked  for  will  be  appUed  to  maintenance  of 
the  improvement. 

July  1, 1908,  balance  unexpended $8,200.00 

July  1, 1909,  balance  unexpended 8,200.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 (a) 

Suomitted  in  compliance  withrequirementsof  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(()  Maiden  River. — In  its  original  condition  the  Maiden  had  a 
practicable  channel  4  feet  deep  at  mean  low  water,  extending  only 
2,000  feet  above  its  confluence  with  the  Mystic. 

The  original  project,  adopted  by  the  act  of  August  2,  1882,  was  to 
make  the  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  Charles  Street  Bridge,  about  1.8  miles  above  its  confluence 
with  the  Mystic,  at  an  estimated  cost  of  $35,000. 

The  amoimt  expended  on  the  Maiden  River  under  the  original 
project  and  prior  to  operations  under  the  existing  project  was  $10,000, 
m  obtaining  a  channel  with  a  least  width  of  50  feet  and  70  feet  at 
turns,  with  a  depth  of  12  feet  at  mean  high  water  from  the  mouth  to 
the  Medford  Street  Bridge  at  Maiden,  a  oistance  of  IJ  miles. 

The  existing  project,  adopted  by  the  act  of  July  13,  1892,  is  to 
dredge  a  channel  12  feet  deep  at  mean  high  water,  100  feet  wide  to 

o  See  consolidated  money  statement  on  page  60. 
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th6  Medford  Street  Bridge,  1.6  miles  above  its  confluence  with  the 
MjrstiCy  and  75  feet  wide  about  1,200  feet  farther  to  the  Charles  Street 
Bridge,  at  an  estimated  cost  of  $37,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1909, 
is  $51,424.24  (including  $36,437.85  for  maintenance),  with  which  in 
1897  a  channel  was  completed  100  feet  wide  and  12  feet  deep  at  mean 
high  water  up  to  the  Medford  Street  Bridge.  The  local  officer  has 
reported  the  river  above  this  bridge  to  be  unworthy  of  improvement 
by  the  United  States  at  this  time.  The  expenditure  for  maintenance 
in  the  fiscal  year  1909  was  appUed  to  redred^g  the  channel  to  the 
fall  projected  depth  and  widtn  from  the  Medford  Street  Bridge  for 
a  distance  of  about  3,600  feet  downstream. 

The  maximum  draft  that  can  be  carried  at  mean  high  water,  Jime 
30,  1909,  through  the  improved  channel  is  12  feet.  The  mean  range 
of  tides  is  9.8  feet. 

The  head  of  navigation  is  at  the  Medford  Street  Bridge  at  Maiden, 
to  which  point  the  stream  is  navigable  in  fact,  1.6  miles  above  its  con- 
fluence with  the  Mystic  River. 

The  commerce  amounted  in  1907  to  88,575  tons,  and  in  1908  to 
69,422  tons,  chiefly  coal.  The  improvement  is  reported  to  enable 
the  smallest  baizes,  or  larger  barges  with  partial  cargoes,  to  deUver 
coal  at  Maiden,  saving  the  cost  of  lightering — 50  cents  per  ton. 

A  report  of  the  survey  of  Maiden  River  and  description  of  the 
original  project  is  on  page  532,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881. 

The  modifications  of  the  project  are  stated  in  the  Annual  Report 
of  the  Chief  of  En^eers  for  1900,  page  1191. 

The  existing  project  is  described  on  page  672,  Annual  Report  of 
the  Chief  of  Engineers  for  1891. 

The  appropriation  asked  for  will  be  applied  to  maintenance  of  the 
improvement. 

July  1, 1908,  balance  unexpended 111,210.89 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 10, 635. 13 

July  1, 1909,  balance  unexpended 575. 76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Mystic  River  hdow  fhe  mouth  of  Island  End  River. — ^Island 
End  River  is  IJ  miles  above  the  mouth  of  the  Mystic,  at  the  navy- 
yard  in  Charlestown,  and  2,700  feet  above  the  Chelsea  drawbridge 
over  the  Mjstic. 

In  its  original  condition  the  Mystic  up  to  Island  End  River  had  a 
narrow  channel  14.4  feet  deep  at  mean  low  water,  but  so  narrow  above 
the  drawbridge  as  to  be  barely  practicable. 

The  original  project,  adopted  by  the  act  of  March  3,  1899,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  25  feet  deep  at  mean 
low  water  and  300  feet  wide,  embracing  1.7  miles  of  the  Mystic, 
extending  from  its  mouth  to  a  point  800  feet  above  Island  End  River, 
at  a  cost  estimated  in  August,  1899,  at  $267,547.60  (reduced  estimate). 

•  See  consolidated  money  statement  on  page  SOpigi^^e^  ^y  VjiUU*^le 


60  REPORT  OP  THE  CHIEF  OP  BNGIKBERS,  TJ.  8.  ARMY. 

To  June  30,  1909,  $116,189.89  (all  for  improvement,  except 
$10,281.92  for  maintenance)  had  been  expended  in  obtaining  a 
channel  25  feet  deep  at  mean  low  water,  with  a  minimum  width  of 
150  feet  off  the  East  Boston  wharves,  200  feet  wide  thence  to  Chelsea 
Bridge,  and  300  feet  from  Chelsea  Bridge  to  a  point  just  above  the 
confluence  of  the  Island  End  River. 

With  funds  appropriated  by  the  act  of  March  2,  1907,  the  dredging 
below  Chelsea  oridge  will  be  completed  in  conjunction  with  the 
dredging  in  the  same  locality  for  the  35-foot  channel  of  Boston 
Harbor. 

The  commerce  of  the  river,  which  in  1901  amounted  to  1,430,650 
tons,  had  increased  to  3,715,805  tons  in  1908,  a  gain  of  160  per  cent 
in  seven  years.  About  three-fourths  of  all  the  freight  carried  on  the 
river  is  coal. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  improvement  is  at  mean  low  water 
25  feet.     The  mean  range  of  tides  is  9.6  feet 

Reports  of  examination  and  survey  made  in  1908,  with  map,  for 
a  channel  30  feet  deep  at  mean  low  water  from  the  mouth  of  Island 
End  River  to  Chelsea  Bridge,  are  printed  in  House  Document  No. 
1086,  Sixtieth  Congress,  second  session. 

July  1, 1908,  balance  unexpended 119,815.23 

July  1, 1909,  balance  unexpended 19,815.23 

July  1, 1909,  amount  covered  by  uncompleted  contracts 17, 847. 36 

Amount  (estimated)  required  for  completion  of  existing  project 141, 824. 30 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $39,226.12 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 10, 635. 13 

July  1,  1909,  balance  imexpended 28,590.99 

July  1, 1909,  amount  covered  by  uncompleted  contracts 17, 847. 36 

Amount  (estimated)  required  for  completion  of  existing  project 141, 824. 30 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bsdance  im- 
expended  July  1,  1909 o20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  B  8.) 

9.  Harbor  at  Boston,  Mass. — ^In  its  original  condition  the  head- 
lands and  islands  were  without  protection  against  the  sea,  which 
was  extensively  eroding  them.  Dangerous  rocks  obstructed  the  ap- 
proach and  entrance  from  Nantasket  Koads  to  the  lower  main  ship 
channel  through  the  Narrows.  That  channel  was  23  feet  deep  at 
mean  low  water,  with  a  least  width  of  150  feet.  The  upper  main  ship 
channel  from  President  Roads  to  Boston  had  a  least  depth  of  18  feet 
at  mean  low  water,  with  a  least  width  of  100  feet.  The  channel  from 
President  Roads  to  Broad  Sound  in  the  ocean  had  a  least  depth  of 
29  feet  at  mean  low  water,  with  a  least  width  of  200  feet. 

o  For  Mystic  and  Maiden  rivers  only,  no  estimate  being  submitted  for  Mystic  Biver 
below  mouth  of  Island  End  River. 
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The  original  project,  adopted  by  the  act  of  March  2,  1825,  waff  ''for 
the  preservation  of  the  islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,"  and  until  1866  all  expenditures,  amounting 
to  $546,526.10,  appear  to  have  been  appUed  to  that  purpose  in  the 
building  and  repair  of  sea  walls.  The  amount  expended  upon  them 
since  1866  can  not  be  accurately  stated. 

The  project  for  the  improvement  of  the  harbor  adopted  by  the 
act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship  chan- 
nel from  Nantasket  Roads  to  Boston  23  feet  deep  at  mean  low  water, 
600  feet  wide  through  the  Narrows  to  President  Koads,  and  1,000  feet 
wide  from  President  Roads  to  Boston. 

To  this  project  of  improvement  were  added,  from  time  to  time, 
minor  channek  within  or  tributary  to  the  harbor,  since  completed 
with  allotments  from  the  appropnation  for  Boston  Harbor,  known 
as  Nantasket  Beach  channel.  Nix  Mate  channel,  Jeffries  Point  chan- 
nel, Chelsea  Creek,  Charles  River,  and  Fort  Point  channel. 

Under  the  original  project  for  sea  walls  and  supplemental  project- 
for  the  channels  above  named  there  has  been  expended  for  improves 
ment  and  maintenance  to  Jime  30, 1909,  $2,612,747.31,  exclusive  of  all 
expenditiures  upon  the  five  existing  projects  (three  for  the  main 
channels  and  two  for  tributary  channels),  with  which  expenditure 
3.75  miles  of  sea  walls  were  built,  protecting  the  most  exposed  head- 
lands and  islands,  the' subordinate  channels  described  in  the  preced- 
ing paragraph  (except  Charles  River)  were  completed,  and  a  channel 
obtained  23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to 
Boston,  with  a  least  width  of  626  feet  in  the  Narrows  and  850  feet 
between  President  Roads  and  the  city.  From  sales  of  property 
$124.95  has  been  derived. 

The  expenditure  for  general  improvement  during  past  year  was 
for  engineering  expenses  in  connection  with  contract  for  dredging  in 
Fort  Point  channel. 

The  amount  requested  for  general  improvement  will  be  applied  to 
necessary  repairs  to  sea  walls  and  maintenance  of  improvements  here- 
tofore made  in  the  tributary  channels  of  the  harbor. 

The  existing  projects  for  improvement  of  the  main  channels  are — 

1.  Adopted  by  the  river  and  harbor  act  of  July  13,  1892 :  To  widen 
the  main  ship  channel,  from  Nantasket  Roads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1 ,250,000,  subsequently  increased  to  $1 ,488,751 .    Project  completed. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899:  To 
widen  the  Broad.  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30 
feet  at  mean  low  water,  at  an  estimated  cost  of  $455,000.  Project 
completed. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902:  To 
provide  channels  35  feet  deep  at  mean  low  water,  1 ,200  feet  wide  from 
the  navy-yard  at  Charlestown  and  the  Chelsea  Bridge  and  ('harles 
River  Bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roads  through  Broad  Soimd  to  the  ocean,  at  an  estimated  cost  of 
$7,994,000  in  round  numbers.  This  estimate  diflfers  from  any  made  in 
the  project  quoted  in  the  act  as  the  basis  of  the  appropriation,  owing 
to  tne  different  width  of  the  channels  adopted.  (To  avoid  a  large 
amount  of  rock  excavation  the  35-foot  channel  from  President  Roaas 
to  Broad  Sound  is  in  a  different  location  from  the  30-foot  channel.) 
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Under  the  project  of  July  13,  1892,  to  June  30,  1909,  the  amount 
expended  was  $1,472,606.29,  of  which  $68,215.30  was  for  maintenance, 
and  $10  derived  from  sales.  With  the  total  amoimt  expended  imder 
this  project  the  upper  and  lower  main  ship  channels  from  Boston  to 
President  Roads  and  from  President  Roads  to  the  sea  have  been 
dredged  to  the  width  of  1,000  feet  and  depth  of  27  feet  at  mean  low 
water.  In  the  upper  main  ship  channel  the  full  width  and  depth  are 
available.  In  the  lower  main  ship  channel  the  available  width  of 
the  27-foot  channel  is  contracted  by  shoals  to  650  feet.  The  maxi- 
mum draft  that  can  be  carried  at  mean  low  water,  Jime  30,  1909, 
over  the  shoalest  part  of  the  localitv  under  improvement  is  27  feet. 
A  map  of  the  project  is  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1894,  page  654. 

Under  the  project  of  March  3,  1899,  to  Jime  30,  1909,  the  amoimt 
expended  was  $385,200,  all  for  improvement,  with  which  a  channel 
1,200  feet  wide  and  30  feet  deep  at  mean  low  water  was  dredged  from 
President  Roads  to  Broad  Sound,  embracing  the  dreeing  of 
965,383.9  cubic  yards  of  sand,  gravel,  and  clay  and  198.864  cubic 
yards  of  bowlders,  and  the  removal  of  156  cubic  yards  of  ledge.  The 
maximum  draft  that  can  be  carried  at  mean  low  water,  June  30, 1909, 
over  the  shoalest  part  of  the  locality  imder  improvement  is  30  feet. 
The  project  is  published  in  Annual  Keport  of  tne  Chief  of  Engineers 
for  1898,  page  886. 

Under  the  project  of  June  13,  1902,  continuing  contracts  to  the 
amount  of  $3,600,000  were  authorized  by  the  act  of  that  date,  and 
pursuant  thereto  a  channel  of  the  full  projected  depth,  but  540  feet 
wide,  from  the  navy-yard,  Charles  River  Bridge,  and  Chelsea  Bridge 
to  President  Roads,  and  675  feet  wide  from  President  Roads  through 
Broad  Sound  to  the  ocean,  was  be^n  in  1903  and  is  now  nearin^ 
completion.  By  the  act  of  March  2,  1907,  Congress  authorized 
the  completion  of  the  35-foot  channel  to  the  full  projected  widths, 
appropnating  $500,000  for  the  purpose  and  authorizing  contracts 
to  the  amount  of  $3,894,000  additional,  of  which  $2,694,000  remains 
to  be  appropriated.  Under  this  authorization  a  single  contract  for 
aU  the  dredging  required  to  complete  the  channel  has  been  let  and 
work  was  be^n  on  October  28,  1907.  Contracts  for  rock  excavation 
will  be  let  from  time  to  time  as  ledge  may  be  uncovered  by  the 
dredging. 

To  June  30,  1909,  the  amount  expended,  not  including  outstanding 
liabilities,  was  $3,861,860.91  ($58.59  was  derived  from  sales),  all  for 
improvement.  The  work  accomplished  to  the  end  of  the  fiscal  year 
in  the  upper  main  ship  channel  was  the  dredging  of  10,677,441  cubic 
yards  ot  mud,  sand,  gravel,  and  claj;  18.642  cubic  yards  of  bowlders; 
and  the  excavation  of  28,725  cubic  vards  of  ledge  (excluding  3,025 
cubic  yards  of  ledge  nearly  removed,  but  which  work  has  not  been 
accepted  for  payment) ;  and  in  Broad  Sound  channel  the  dredging  of 
2,790,619  cubic  yards  of  mud,  sand,  gravel,  clay,  hardpan,  and  cobble- 
stones, and  88.248  cubic  yards  or  bowlders.  The  total  amount  of 
material  dredged  is  13,468,060  cubic  yards,  and  of  rock  excavated  is 
28,725  cubic  yards,  or  about  60  per  cent  in  volume  of  all  the  dredging, 
and  25  per  cent  of  all  the  rock  excavation,  required  under  the  project. 
The  yardage  expressed  refers  to  scow  measurement  except  for  rock 
excavation,  which  is  situ  measurement.    The  dredging  necessary  to 
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obtain  the  channels  of  partial  width  described  in  the  preceding  para- 
graph and  begun  in  1903  is  about  96  per  cent  completed,  and  the 
removal  of  the  ledge  from  this  partial  width  is  about  98  per  cent  com- 

I)leted.  No  continuous  channel  with  the  depth  of  35  feet  at  mean 
ow  water  has  yet  been  obtained. 

The  appropnation  recommended  will  be  appUed  to  dredging  and 
rock  excavation  under  continuing  contracts. 

A  map  of  the  project  is  pubnshed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1903,  page  768. 

The  mean  range  of  tides  is  9.5  feet  at  Boston  light  and  9.6  feet  in 
the  upper  harbor. 

The  foreign  exports  and  imports  for  the  port  of  Boston  during 
the  calendar  year  endiog  December  31,  1908,  amoimted  in  value  to 
$173,475,517,  being  an  increase  of  $106,788,996  over  the  valuation  in 
1867,  when  the  systematic  improvement  of  the  channels  was  b^un. 

As  to  the  effect  of  the  improvement  on  freight  rates^  the  general 
manager  of  the  principal  foreign  steamship  lines  entermg  this  port 
states  that  about  thirty  years  ago  steamers  were  employed  with  a 
loaded  drirft  of  20  feet  to  24  feet;  twenty-two  or  twenty-three  years 
ago,  of  25  to  26  feet;  fourteen  years  ago,  27  or  28  feet;  ten  years 
ago,  28  feet  9  inches;  later,  31  feet,  and  recently  one  of  33  feet  10 J 
inches.    He  states,  generally —  * 

that  freight  rates,  caused  by  the  larger  class  of  steamers  being  used,  are  about  60  per 
cent  less  than  they  were  some  fifteen  or  twenty  years  ago,  when  very  much  smaUer 
steamers  were  engaged  in  the  trade. 

Tributary  channels. — (a)  Charles  River. — In  the  original  condition 
of  the  9  mues  of  natural  channel  of  this  river,  from  its  mouth  to  the 
dam  at  the  head  of  navigation  at  Watertown,  the  depth  at  mean  low 
water,  from  the  mouth  4i  miles  to  the  Western  Avenue  Bridge,  was 
not  less  than  7  feet,  except  in  several  places,  covering  about  li  miles, 
below  Brookline  Bridge,  where  the  depth  varied  from  4}  to  7  feet. 
From  Western  Avenue  Bridge  2  J  miles  to  the  Arsenal  Street  Bridge 
the  depth  was  4  feet.  Thence  If  miles  to  the  dam  it  varied  between 
0  and  9J  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
also  the  existing  project,  is  to  widen  and  deepen  the  natural  channel 
so  that  at  mean  low  water  it  shall  be  from  its  mouth  to  Western 
Avenue  Bridge  200  feet  wide  and  not  less  than  7  feet  deep;  thence  to 
Market  Street  Bridge  80  feet  wide  and  6  feet  deep;  thence  to  the  dam 
60  feet  wide  and  2  reet  deep;  at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30,  1909,  is  $57,500,  all  for  improve- 
ment, with  which  the  channel  has  been  completed  as  prescribed  in  the 
project  up  to  the  Arsenal  Street  Bridge  (now  called  also  Western 
Avenue  Bridge).    The  project  has  been  40  per  cent  completed. 

The  head  or  navigation  is  at  the  dam  at  Watertown,  the  upper  limit 
of  that  part  of  the  channel  under  improvement,  to  which  point,  9 
miles  above  its  confluence  with  Mystic  Kiver  in  Boston,  the  stream  is 
navigable  in  fact. 

The  improvement  made  by  the  United  States  Ues  wholly  above  the 
West  Boston  (Cambridge)  drawless  bridge,  completed  in  1907,  which 
precludes  the  passage  or  all  masted  vessds.  The  tidal  basin  has  now 
Deen  converted  by  the  State  of  Massachusetts  into  a  fresh-water  lake 
with  dam  and  lock;  almost  the  entire  river  front  has  been  acquired 
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for  park  purposes;  and  on  the  section  of  the  river  under  improvement 
all  out  three  commercial  wharves  have  befen  extinguisned.  The 
depths  in  the  sections  of  channel  improved  by  the  United  States, 
above  and  below  Western  Avenue  Bridge,  are  13.4  feet  and  14.4  feet, 
respectively,  at  the  permanent  level  in  the  basin  above  the  dam. 
Whenever  required  by  the  Secretary  of  War  the  State  of  Massachu- 
setts will  increase  these  depths  2.2  feet,  as  far  as  Brackett's  wharf, 
in  compensation  for  the  decrease  in  depth  at  high  water  resulting 
from  the  establishment  of  this  permanent  basin  level.  The  com- 
n\jBrce  benefited  by  the  improvement  consisted  in  1907  of  83,336  tons, 
and  in  1908  of  90,213  tons  all  coal,  the  improvement  enabling  the 
delivery  at  wharves  on  the  river  without  breaking  cargoes  at  Boston, 
saving  the  cost  of  one  handling  and  the  greater  cost  of  transportation 
from  Boston  by  rail. 

The  district  officer  is  of  opinion  that  so  much  of  the  existing  project 
as  provides  for  a  channel  from  Brackett's  wharf  to  Market  Street 
Bridge,  a  distance  of  about  1,300  feet,  and  from  Market  Street  Bridge 
to  the  dam  at  Watertown,  is  unworthy  of  prosecution  by  the  General 
Government.  This  opinion  is  concurred  m.  The  river  and  harbor 
act  of  September  19,  1890,  appropriated  $20,000  for  continuing  im- 
provement of  Charles  River — 

Provided^  Thoi  no  expenditure  of  eaid  twenty  thousand  dollare  shall  be  made  until 
the  draws  in  the  Arsenal  Street  and  Market  btreet  bridges  shall  be  made  to  conform 
to  the  projected  channel  without  cost  to  the  United  States. 

The  Arsenal  Street  Bridge  has  been  altered  to  conform  to  the  pro- 
jected channel,  and  as  the  Market  Street  Bridge  is  above  the  limits 
to  which  it  is  now  believed  that  the  channel  should  be  extended,  it 
was  recommended  that  Congress  authorize  the  expenditure  of  the 
$20,000  appropriated  in  1890  in  obtaining  a  channel  of  the  pro- 
jected widtn  and  depth  to  Brackett's  whan  and  in  maintaining  the 
Charles  River  improvement.  These  funds,  however,  were  carried 
to  the  surplus  fund  pursuant  to  section  10  of  the  sundry  civil  act 
approved  March  4,  1909,  and  no  further  work  in  connection  with  the 
improvement  of  the  river  is  contemplated  until  additional  action  is 
had  by  Congress  through  the  appropriation  of  the  necessary  funds, 
or  otherwise. 

The  improvement  of  Charles  River  by  the  State  of  Massachusetts 
has  been  carried  on  under  authority  of  permits  issued  to  the  Charles 
River  Basin  Commission  by  the  Secretary  of  War  under  dates  of 
May  18,  1904,  and  October  5,  1904.  These  permits  authorized  the 
construction  of  the  dam  at  the  site  of  old  Craigie  Bridge  and  of  the 
necessary  appurtenances  thereto  for  maintaining  at  a  level  not  less 
than  7.4  feet  above  mean  low  water  the  pool  to  oe  formed  upstream 
from  the  dam.  In  connection  with  the  dam  the  State  was  required 
to  construct  a  lock  with  a  clear  width  of  45  feet  and  a  length  of  350 
feet  between  gates,  the  lower  sill  of  the  lock  being  17  feet  below  mean 
low  water  and  the  upper  sill  being  13.6  feet  below  mean  low  water, 
or  21  +  feet  below  pool  level.  It  is  also  reauired  that  the  Charles 
River  Basin  Conmiission,  or  its  successor,  shall  operate  the  lock  at  its 
own  expense  as  a  free  public  waterway  of  the  United  States.  The 
permits  above  mentioned  also  require  that  the  commission  shall 
maintain  in  the  Charles  River  from  the  head  of  the  35-foot  channel 
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at  Charles  River  Bridge  to  the  dam  and  lock  such  depth  and  width 
of  channel  as  may  be  necessary  for  the  commerce  of  the  river  and  as 
may  be  specified  by  the  Secretary  of  War;  that  it  shall  dredge  and 
mamtain  m  the  basm,  from  the  head  of  the  lock  to  the  channelin  the 
river,  a  channel  100  feet  wide  and  18  feet  deep  at  mean  low  water, 
in  a  location  to  be  approved  by  the  Secretary  of  War;  and  that  the 
commission  shall,  whenever  csuled  upon  to  do  so  by  the  Secretary 
of  War,  deepen  by  2.2  feet  the  channel  80  feet  wide  called  for  by  the 

K resent  approved  project  for  the  improvement  of  the  Charles  Kiver 
y  the  United  States,  Known  as  the  project  of  June  14,  1880,  the  said 
deepening  to  extend  as  far  as  Brackett's  wharf.  Under  the  authority 
contained  in  these  permits  the  Charles  River  Basin  Commission  has 
completed  the  lock  and  has  carried  forward  the  work  on  the  dam  to 
such  a  point  that  the  river  is  closed  thereby  and  is  maintained  at  the 
designed  pool  level.  The  other  work  necessary  to  comply  with  the 
terms  of  the  two  permits  is  not  completed  at  the  present  time  or  is 
awaiting  the  exercise  of  the  discretion  vested  in  the  Secretary  of  War. 

A  full  description  of  the  project,  together  with  map  of  the  river, 
showing  the  progress  of  the  improvement  to  this  date  is  on  page  512, 
AnnualReport  of  the  Chief  of  Engineers  for  1884. 

(6)  Fort  Point  channel. — In  its  original  condition  the  mid-channel 
depth  was  12  feet  at  its  mouth  and  16  feet  thence  to  the  Federal  Street 
Bndge,  excepting  at  the  draw  in  the  Congress  Street  Bridge,  where  it 
was  14.5  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  August  5, 1886,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  175  feet  wide  and  23 
feet  deep  at  mean  low  water  from  the  entrance  about  4,190  feet  to 
near  Federal  Street  Bridge,  at  an  estimated  cost  of  $100,000,  reduced 
m  1887  to  $78,750.     • 

The  total  cost  to  the  United  States  was  $70,541.33.  (including 
$9,219.10  for  maintenance),  with  which  the  improvement  was  com- 

Sleted  in  November,  1907.  In  the  execution  of  this  work  there  were 
redged,  in  1897,  94,211  cubic  yards,  and,  in  1907,  157,940  cubic 
yards;  total,  252,151  cubic  yards. 

The  removal  of  the  Mount  Washington  Avenue  Bridge  across  the 
channel,  pursuant  to  the  order  of  the  War  Department,  necessitates 
the  dredging  of  its  site  to  the  authorized  channel  dimensions,  which 
work  is  in  progress  at  the  date  of  this  report. 

The  maximum  draft  that  can  be  carried  June  30, 1909,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  23  feet.  The 
mean  range  of  tides  is  9.6  feet. 

TTie  head  of  navigation  is  the  southern  extremity  of  South  Bay,  at 
Massachusetts  avenue,  Boston,  Mass.,  to  which  point,  about  2  miles 
from  the  entrance  to  the  channel  in  Boston  Harbor,  the  channel  is 
navigable  in  fact. 

The  commerce  benefited  by  this  improvement  consists  of  coal, 
sugar,  building  materials,  and  miscellaneous  merchandise,  which 
amounted  in  the  calendar  year  1906  to  1,416,671  tons,  in  1907  to 
1,443,686  tons,  and  in  1908  to  1,251,390  tons. 

For  a  description  of  the  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1888,  page  452. 

9001— »NO  1909 5 

Digitized  by  LjOOQIC 


66  REPORT  OF  THE  CHIEF  OF  EKQINEERS,  XT.  S.  ARMY. 


PROJECT  FOR  QENBRAL  IMPROVEMENT. 


July  1, 1908,  balance  unexpended $75,079.23 

Receipts  from  sale 2. 70 


75, 08L  93 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $14.  33 

Carried  to  surplus  fund 20,000.00 

20,014.33 

Julyl,  1909,  balance  unexpended 55,067.60 

Julyl,  1909,  outstanding  libailities 4,720.15 

July  1, 1909,  balance  available 50, 347. 45 

July  1, 1909,  amount  covered  by  uncompleted  contracts 534. 26 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 075,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PROJECT  OF  1892  POR  27-POOT  CHANNEL. 

July  1, 1908,  balance  unexpended $33,000.00 

Julyl,  1909,  balance  imexpended 33,000.00 

PROJECT  OF  1899  FOR  30-FOOT  CHANNEL  THROUGH   BROAD  SOUND. 

Julyl,  1908,  balance  unexpended $69,800.00 

Julyl,  1909,  balance  unexpended 69,800.00 

PROJECT  OF  1902  FOR  35-FOOT  CHANNEL. 

July  1, 1908,  balance  unexpended $1,382,771.02 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 200, 000. 00 

Receipts  &om  sales 2. 70 

2, 582, 773.  72 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      1,144,576.04 

July  1,  1909,  balance  unexpended 1,438,197.68 

July  1,  1909,  outstanding  liabilities 427,601.37 

July  1,  1909,  balance  available 1, 010, 596.  31 

Jxily  1, 1909,  amount  covered  by  uncompleted  contracts 2,  299,  747. 44 

Amount  (estimated)  required  for  completion  of  existing  project 2, 694, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911.  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1, 200, 000. 00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  9.) 

o  At  the  time  this  estimate  was  prepared  and  submitted  to  the  Secretary  of  War  it 
was  expected  that  certain  balances  of  appropriations  for  improvement  of  Boston  Har- 
bor would  necessarily  be  covered  into  tne  surplus  fund  of  the  Treasury  under  the 
requirements  of  section  10  of  the  sundry  civil  act  approved  March  4,  1909.  These 
balances  having  been  retained  under  authority  of  joint  resolution  approved  June  25, 
1909.  this  estimate  may  now  be  reduced  to  $25,000  without  detriment  to  the  wwrk 
involved. 
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10.  Dorchester  Bay  and  Nepcnaet  River,  Massachusetts. — ^Dorches- 
ter Bay  is  at  the  mouth  of  Neponset  River,  in  Boston  Harbor.  The 
present  controUing  depth  at  mean  low  water  in  the  bay  up  to  Commer- 
cial Point,  at  the  mouth  of  the  river,  is  13  feet ;  thence  up  the  river  to 
the  highway  bridge  at  Neponset,  IJ  miles  above  its  moutn,  it  is  8  feet, 
and  from  said  bndge  up  to  Milton  Mills,  4  miles  above  its  mouth  and 
at  the  head  of  navigation,  it  is  3^  feet. 

The  original  project,  wnich  is  also  the  existing  project,  adopted  by 
the  act  of  Marcn  2,  1907,  is  to  obtain  by  dredging  a  channel  175  feet 
wide  and  18  feet  deep  at  mean  low  water  tm-ough  Dorchester  Bay 
and  the  mouth  of  the  river  to  Commercial  Point;  and  100  feet  wide 
and  15  feet  deep  at  mean  low  water  in  Neponset  River  from  Com- 
mercial Point  to  the  Neponset  highway  bridge;  estimated  to  cost 
$125,233.34. 

The  act  of  March  2,  1907,  appropriated  the  full  amount  of  the 
estimate,  with  the  proviso: 

That  no  part  of  this  sum  shall  be  exi>ended  until  the  Secretaiy  of  War  shall  have 
received  satisfou^tory  assurance  that  the  improvement  of  that  portion  of  the  Neponset 
River  described  in  said  House  document  [No.  83,  59th  Cong.,  2d  sess.]  whicn  lies 
above  the  project  herein  adopted  shall  be  made  and  hereafter  maintained  by  Uie 
State  of  Mafisachusetts  or  other  agency  without  expense  to  the  Ck)veniment  of  the 
United  States. 

The  improvement  contemplated  imder  this  proviso  is  to  secure  a 
channel  6  feet  deep  from  Neponset  highway  bridge  to  Milton  Mills, 
100  feet  wide  between  the  said  bridge  and  the  Gh*anite  bridge,  75  feet 
wide  thence  to  Godfrey's  wharf,  ana  thence  50  feet  wide  for  a  farther 
distance  of  250  feet. 

The  l^slature  of  Massachusetts  by  the  following  resolves,  approved 
hj  the  governor  Jime  24,  1907,  and  March  5,  1908,  respectively,  has 
given  assiirance  satisfactory  to  the  Secretary  of  War  that  the  im- 
provement of  the  river  above  Neponset  bridge  will  be  made  and  here- 
after maintained  by  the  State  of  Massachusetts: 

That  there  be  allowed  and  paid  out  of  the  treasurv  of  the  Commonwealth  a  sum 
not  exceeding  thirty-foiu'  thousand  two  himdred  and  seventy  dollars  and  forty-four 
cents  to  be  expended  under  the  direction  of  the  harbor  and  land  commissioners  in 
the  improvement  of  that  part  of  the  Neponset  River  which  lies  above  the  Neponset 
highway  brid|^:  Provided,  however,  That  no  part  of  said  amount  shall  be  so  expended 
until  the  United  States  shall  have  completed  the  improvement  of  Dorchester  Bay 
and  the  Neponset  River  to  a  point  at  the  aforesaid  Neponset  highway  bridge. 
«  «  «  «  *  «  * 

That  the  conditions  set  forth  in  the  act  of  Congress  known  as  the  river  and  harbor 
act  approved  Mardi  second,  nineteen  himdred  and  seven,  which  reauire  that  no 
part  of  the  sum  appropriated  by  Congress  by  said  act  shall  be  expenaed  until  the 
Secretary  of  War  snail  have  received  satisfactory  assurance  that  the  improvement 
of  a  certain  jxirt  of  the  Neponset  River  above  the  improvement  provided  for  by  the 

'  '    of  Mai 


Baid  act  of  Uongress  shall  hereafter  be  maintained  by  the  Commonwealth 
cbusetts  or  other  agency,  without  expense  to  the  Government  of  the  United  States, 
arc  hereby  accepted,  and  the  said  conditions  shall  be  observed  by  the  Common- 
wealth in  accordance  with  the  terms  of  the  act  of  Congress  aforesaid. 

The  amount  expended  on  this  project  to  June  30, 1909,  is  $45,159.80, 
all  for  improvement,  with  which  the  15-foot  section  of  channel 
between  Commercial  Point  and  the  Neponset  highway  bridge  has 
been  dredged  to  the  authorized  dimensions;  and  work  upon  the 
18-foot  section  has  been  bc^gim.  The  amount  of  material  dredged 
(luring  the  past  fiscal  year  was  301,306  cubic  yards.  The  mean 
range  of  tides  is  9.6  feet. . 
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During  the  calendar  year  1907  the  total  commerce  of  the  bay  and 
river  was  349,764  tons,  and  in  1908  337,397  tons,  of  which  70,218 
tons  was  carried  to  Milton  above  the  limits  of  the  improvement  under- 
taken by  the  United  States. 

The  purpose  of  the  improvement  is  to  permit  the  delivery  at  the 
localities. concerned  of  freight,  principally  coal  at  the  lowest  freight . 
rates,  by  providing  a  depth  of  water  necessary  to  accommodate  ocean- 
going barges. 

The  head  of  navigation  is  at  Milton  Mills,  to  which  point  4  miles 
above  the  mouth  of  the  river  the  stream  is  navigable  in  fact. 

The  project  for  the  improvement  of  the  bay  and  river,  with  report 
and  map  of  survey,  is  published  in  House  Document  No.  83,  Fifty- 
ninth  Congress,  second  session.  The  report  of  an  examination  of  this 
river  made  in  1892  is  printed  in  the  Annual  Report  of  thfe  Chief  of 
Engineers  for  1893,  page  800:  and  the  report  of  an  examination  and 
survey  in  1897,  in  the  Annual  Report  for  1897,  page  876. 

July  1,  1908,  balance  unexpended $125, 192. 52 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       46,119.32 

July  1,  1909,  balance  unexpended 80, 073. 20 

July  1,  1909,  outstanding  liabilities 11, 737. 54 

July  1, 1909,  balance  available 68, 335. 66 

July  1,  1909,  amount  covered  by  uncompleted  contracts 36, 572. 68 

(See  Appendix  B  10.) 

11.  Weymouth  River,  Massathusetts. — (a)  Weymouth  Fore  River. — 
In  its  original  condition  the  channel  had  a  depth  of  18  feet  at  mean 
low  water  with  a  least  width  of  300  feet  up  to  a  point  about  1  mile 
below  Weymouth  Fore  River  bridge,  at  Quincy  Point,  the  18-foot 
channel  extending  3,400  feet  above  that  point,  out  too  tortuous  for 
safe  navigation  of  large  vessels.  In  the  remaining  1,800  feet  to  the 
bridge  the  channel,  when  surveyed,  was  150  feet  wide  and  13  feet  deep 
at  mean  low  water,  but,  before  the  adoption  of  the  project,  had  been 
increased  without  expense  to  the  United  States  to  the  width  of  200 
feet  and  depth  of  15  feet  at  mean  low  water.  Above  the  bridge  the 
channel  was  12  feet  deep  at  mean  low  water  for  a  distance  or  2,200 
feet,  6  feet  deep  with  a  practicable  width  a  distance  of  4,000  feet 
farther,  and  3  feet  deep  a  distance  of  7,000  feet  farther;  but  the  chan- 
nel was  too  narrow  to  be  practicable. 

The  original  project,  adopted  by  the  act  of  September  19,  1890,  was 
to  obtain  m  Weymouth  Fore  River  for  a  distance  of  7,000  feet  below 
the  head  of  navigation  a  channel  with  the  uniform  depth  of  6  feet 
at  mean  low  water  with  the  width  of  100  feet  to  near  Weymouth 
Landing,  80  feet  thence  to  Braintree  Bridge,  and  50  feet  thence  950 
feet  above  that  bridge,  at  an  estimated  cost  of  $40,000.  The  amount 
expended  imder  that  project  was  $42,750  (including  $2,750  for 
maintenance),  with  which,  except  for  four  small  ledges  uncovered  by 
dredging,  there  was  dredged  and  maintained  to  1906  a  channel  of  the 
full  projected  dimensions,  the  future  maintenance  of  which  devolves 
upon  the  State  of  Massachusetts  under  acts  of  Congress  and  the  legis- 
lature of  Massachusetts,  printed  on  pages  824  and  825  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 
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The  existing  project,  adopted  by  the  act  of  March  3, 1905,  embraces 
only  that  portion  of  the  river  extendingfrom  its  mouth  in  Hingham 
Bay  about  3i  miles  up  to  Weymouth  Fore  River  bridge  at  Quincy 
Pomt,  and  is  to  dredge  a  channel  about  1  mile  long,  300  feet  wide,  and 
18  feet  deep  up  to  that  bridge,  at  an  estimated  cost  of  $57,500. 

The  amount  expended  on  this  project  is  $55,000,  all  for  improve- 
ment, with  which  the  authorized  channel  has  been  completed. 

The  expenditiire  for  the  fiscal  year  given  in  the  money  statement 
was  for  dredging  completed  diirin^  the  preceding  year. 

The  maximum  draft  that  can  oe  carried  through  the  nortion  of 
the  river  embraced  in  this  improvement  is  18  feet  at  mean  low  water. 
The  mean  range  of  tides  is  9.5  feet. 

The  head  of  navigation  is  2.7  miles  above  this  improvement  at  East 
Braintree,  to  which  latter  point  the  navigable  length  of  Weymouth 
River  from  its  mouth  ia  6.2  miles. 

The  freight  carried  on  the  river  amounted  in  1904  to  95,843  tons, 
and  in  1908  to  173,649  tons,  of  which  more  than  87  per  cent  was  coal. 
The  increased  depth  obtained  is  of  importance  chiefly  to  the  Fore 
River  Ship  Buildmg  Company,  which  builds  at  its  extensive  plant  at 
Quincy  Point  large  passenger  and  freight  steamers,  cruisers,  and 
battle  ships  up  to  20,000  tons.  This  company  states  that  while  no 
direct  reduction  in  freight  rates  has  been  realized,  the  improved  chan- 
nel has  proven  of  greater  value  and  benefit  in  permitting  the  entrance 
of  larger  barges  loaded  with  coal  and  lumber  and  the  passage  of  ves- 
sels of  greater  draft  between  the  harbor  and  the  shipyards  on  the 
river. 

The  original  project  of  improvement  (above  Weymouth  Fore 
River  bridge)  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1890,  page  522.  A  report  of  the  survey  of  the  river  (below 
Weymouth  Fore  River  bridge)  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  pages  891-898. 

July  1,  1908,  balance  unexpended $4,466.80 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      1,965.80 

July  1,  1909,  balance  imexpended 2,500.00 

(b)  Weymouth  Back  River. — In  its  ori^nal  condition  Weymouth 
Back  River  had  a  practicable  channel  not  less  than  200  feet  wide  and 
not  less  than  12  feet  deep  at  mean  low  water  from  its  confluence  with 
Weymouth  Fore  River,  8,000  feet  to  the  wharf  of  the  American 
Agricultural  Cheniical  Company,  except  on  its  bar,  400  feet  across, 
one-fourth  of  a  mile  above  its  mouth,  where  the  depth  was  11  feet, 
and  except  the  2,000  feet  next  below  that  wharf,  where  the  depth 
gradually  shoaled  from  12  feet  to  6  feet  at  mean  low  water. 

The  ori^al  project,  adopted  by  a  proviso  in  the  act  of  August  18, 
1894,  which  is  also  the  existing  project,  is  to  dredge  in  We\Tnouth 
Back  River  a  channel,  12  feet  deep  at  mean  low  water,  200  feet  wide 
through  the  bar,  and  to  extend  the  channel,  12  feet  deep  at  mean  low 
water  and  200  feet  wide,  2,200  feet,  to  the  w  harf  of  the  American  Agri- 
cultural Chemical  Company,  at  an  estimated  cost  of  $22,000. 

The  amount  expended  on  this  project  is  $22,000  (including  $1 ,521 .32 
for  maintenance),  with  which  the  channol  has  been  dredged  to  the 
dimensions  authorized  by  the  project.    After  the  completion  of  the 
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improvement,  by  the  application  of  the  remaining  funds  in  mainte- 
nance during  the  fiscal  year  1908  the  full  depth  of  channel  previously 
dredged  was  restored  with  the  ^ddth  of  175  leet  through  the  bar  near 
the  mouth  of  the  river  and  180  feet  thence  to  the  head  of  the  improve- 
ment. The  present  deficiency  in  >\ddth  is  due  to  deterioration  of  the 
portion  of  the  channel  dredged  in  1897,  and  the  amount  estimated  as 
a  profitable  expenditure  for  the  fiscal  yeaf  ending  June  30,  1911,  will 
be  applied  to  restoring  the  full  width  of  the  improved  channel. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over  the 
shoal  est  part  of  the  locality  under  improvement  is  12  feet.  The  mean 
ransre  of  tides  is  9.4  feet. 

The  head  of  navigation  is  about  4  miles  above  the  bar  at  the  mouth 
of  the  river,  and  about  3  miles  above  the  wharf  of  the  Chemical  Com- 
panv,  which  is  the  upper  limit  of  the  improvement. 

T!he  commerce  benefited  by  the' improvement  comprised,  in  1907, 
169,756  tons,  and  in  1908  170,064  tons,  of  which  about  seven-eighths 
was  raw  and  manufactured  fertilizer  products. 

A  report  of  the  survey  of  Weymouth  Back  River  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  683. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement |5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended |4, 465.  80 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment  \ 1,965.80 

July  1,  1909,  balance  unexpended 2,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 a  5, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  1 1 . ) 

1^.  Hingham  Harbor^  Massachusetts. — In  its  original  condition  the 
channel  leading  to  Hingham,  south  of  Ragged  and  Sailor  islands,  was 
very  narrow  and  crooked  and  obstructed  by  sunken  rocks  and  shoals, 
over  which  the  least  depth  was  4  feet  at  mean  low  water,  while  the 
available  width  of  channel  was  but  30  feet. 

The  original  project,  adopted  by  the  act  of  March  3,  1875,  was  to 
widen  and  deepen  the  natural  channel  by  dredging  and  blasting  to 
the  width  of  100  feet  and  depth  of  8  feet  at  mean  low  water  from 
deep  water  near  the  head  of  the  harbor  to  the  steamboat  wharf,  a 
distance  of  about  2,500  feet,  at  an  estimated  cost  of  $11,000.  Tnis 
improvement  was  completed  in  1884,  with  the  expenditure  of 
$9,316.58,  all  for  improvement,  allotted  from  the  appropriation  for 
improving  harbor  at  Boston,  Mass. 

The  existing  project,  adopted  by  the  act  of  August  5,  1886,  and 
completed  in  1893,  is  to  deepen  the  improved  channel  100  feet  wide 
to  10  feet  at  mean  low  water  and  remove  a  mid-channel  ledge,  in  the 
lower  channel  between  Chandlers  and  Ragged  islands,  at  an  estimated 

o  For  Weymouth  Back  River. 
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cost  of  $18,750.  By  the  act  of  March  2,  1907,  without  previous  esti- 
mate, $10,000  was  appropriated  for  redredging  the  channel,  and  by 
the  river  and  harbor  act  of  March  3,  1909,  the  unexpended  balance 
of  this  appropriation  was  '*made  available  for  redredging  and  im- 
proving tne  cnannel." 

In  accordance  with  the  desire  of  local  commercial*  interests,  active 
steps  toward  the  appUcation  of  this  appropriation  have  been  sus- 
pended awaiting  action  by  Congress  to  make  the  funds  available  for 
extension  instead  of  maintenance  and  improvement  of  channel  here- 
tofore improved. 

To  June  30,  1909,  $19,327.72  (mcludin^  $327.72  for  maintenance) 
has  been  expended  under  the  existing  project. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  locality  under  improvement  is  8^  feet  at  mean 
low  water.    The  mean  range  of  tides  is  9.5  feet. 

The  commerce  benefited  by  the  improvement  consists  of  coal  and 
building  materials,  of  which  12,370  tons  was  received  during  the 
calendar  vear  1908,  slightly  less  than  the  freight  reported  received 
in  1883;  but  the  line  of  Boston  passenger  steamers  which  at  the  time 
the  improvement  was  made  landed  at  the  pier  at  the  head  of  the 
improved  channel  has  long  since  been  discontinued. 

The  original  project,  with  survey  of  the  harbor,  is  in  the  Annual 
Report,  Cnief  of  Engineers,  for  1875,  Part  2,  page  417.  A  report  of 
the  survey  upon  which  the  present  project  is  based  is  in  the  Annual 
Report  for  1885,  page  555,  and  a  map  of  the  harbor  in  the  report  for 
1888,  page  456. 

July  1, 1908,  balance  unexpended $9, 672. 28 

July  1, 1909,  balance  unexpended 9, 672. 28 

(See  Appendix  B  12.) 

IS.  Harbors  of  Plymouth  and  ProvincetovMy  Mass. — (a)  Harbor 
at  Plymouth. — In  the  original  condition  of  the  harbor  the  channel 
and  low-water  line  were  about  2,500  feet  from  the  wharf  at  Ply- 
mouth. Long  Beach,  between  the  harbor  and  the  ocean,  was,  for  the 
most  part,  low  and  narrow,  and  liable  to  inroads  by  the  sea  that  would 
injure  or  destroy  the  harbor. 

AU  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 

The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  water,  through  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plymouth,  at  an  estimated  cost 
of  $28,000. 

Prior  to  operations  imder  the  existing  project,  $198,859.22  had  been 
expended  in  preserving  Long  Beach  and  m  dredging  under  the  project 
of  March  3,  1875,  as  modified,  which  resulted  in  obtaining  a  cnannel 
150  feet  wide  and  9  feet  deep  and  a  basin  directly  in  fiont  of  the 
town  wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this 
amount  $60,727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899,  is  to  strengthen  the  sections  of  beacn  damaged 
by  the  great  storm  of  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor,  from  its 
course  into  the  sea,  to  which  it  was  changed  by  the  storm.  The 
estimated  cost  was  $95,700.  Digitized  by  VjUUy  Ic 
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The  amount  expended  on  the  work  of  improvement  under  the 
existing  project  to  the  close  of  the  fiscal  year  ending  Jime  30,  1909,  is 
$73,437.28,  with  which  11,843  linear  feet  of  rubblestone  dike  was  built 
on  Long  Beach,  which  has  resulted  in  strengthening  the  beach  by  the 
accretion  of  a  large  volmne  of  sand  and  beach  shingle;  Eel  River  was 
restored  to  its  former  course,  and  536  linear  feet  of  stone  dike  was 
built  to  prevent  the  river  from  being  again  turned  into  the  sea.  In 
addition  to  the  aforesaid  amount  expended  under  the  present  project, 
$3,954.42  has  been  expended  for  maintenance  in  redredging  the  turn- 
ing basin,  which  had  been  dredged  at  the  wharves  under  me  project 
of  March  3,  1875. 

By  way  of  refundment,  $4,530.12  was  collected  as  damages  from  the 
surety  of  a  failing  contractor. 

In  the  report  of  January  20,  1899,  submitting  the  project  with  esti- 
mate of  cost,  it  was  said: 

The  following  eetimate  for  this  work  should  be  considered  approximate  only,  for  the 
reason  that  further  changes  are  likely  to  occur  before  the  work  can  be  accomplished, 
which  changes  may  materially  increase  or  diminish  the  amount  of  work  necessary  to 
restore  the  beach  to  a  safe  condition. 

The  accretion  of  the  beach  before  the  stone  dike  was  built  materi- 
ally diminished  the  cross  section  of  a  considerable  part  of  it,  and  per- 
mitted its  extension  to  protect  other  places  where  further  erosion  nas 
occiu-red. 

It  is  proposed  to  apply  the  appropriation  recommended  to  main- 
tenance of  miprovement. 

The  commerce  consists  chiefly  of  coal  and  lumber,  of  which  33,354 
tons  was  received  in  1906  and  39,860  in  1908. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improve- 
ment of  tnis  locahty  by  the  United  States  has  effected  a  saving  of  60 
cents  per  ton  in  freight  rates. 

The  maximum  draft  that  can  be  carried,  June  30, 1909,  at  mean  low 
water,  over  the  shoalest  part  of  the  locahty  under  improvement  is  7.5 
feet. 

The  town  of  Plymouth  at  its  own  expense  has  undertaken  to 
restore  and  deepen  to  10  feet  at  mean  low  water  the  channel  and  basin 
completed  by  the  Government. 

The  mean  range  of  tides  is  10.1  feet. 

The  original  project  for  dredging  is  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1874,  Part  2,  page  348.  The  project  of 
1899  is  printed  in  the  report  for  that  year,  page  1089.  A  map  of  the 
dredged  channel  and  basin  is  printed  in  tne  Annual  Report  of  the 
Chief  of  Engineers  for  1888,  page  460. 

Reports  of  examination  and  survey,  with  a  view  to  the  construc- 
tion of  a  rubblestone  breakwater  from  Long  Beach  along  the  crest 
of  Browns  Island,  are  printed,  with  map,  in  House  Document  No. 
1168,  Sixtieth  Congress,  second  session. 

July  1, 1908,  balance  unexpended $8, 270. 94 

July  1, 1909,  balance  unexpended 8,270.94 

Amount  (estimated)  required  for  completion  of  existing  project 20, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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(b)  Harbor  (U  Provincetown,  Mass. — ^This  is  an  important  harbor 
of  refuge  in  the  bight  at  the  extremity  of  Capef  Cod. 

In  its  original  condition  the  width  and  depth  of  its  entrance  and 
the  depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but 
actual  or  threatened  inroads  by  the  sea  across  the  low  and  narrow 
part  of  the  cape  east  of  the  town,  and  at  intervals  along  about  1^ 
miles  of  the  narrow  beach  southwest  of  the  town,  were  a  serious 
menace  to  the  harbor. 

The  original  project,  adopted  by  the  act  of  May  20,  1826,  was  '*for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor." 

The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  andby  other  sand-catching  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  barrier  of  beach  and  sand 
dunes  which  protects  and  preserves  the  harbor. 

Work  during  the  past  year  consisted  in  extending  southerly  the 
bulkhead  at  Abel  Hin  dike  a  distance  of  48  feet;  minor  repairs  to  the 
bulkhead  were  also  made. 

The  amoimt  expended  to  June  30,  1909,  is  $215,395.99,  all  applied 
to  improvement. 

The  preservation  of  the  harbor,  whose  importance  as  a  harbor  of  ref- 
uge requires  no  elaboration,  depends  upon  the  maintenance  of  the  bar- 
rier from  Abel  Hill  to  Long  Pomt  as  a  protection  gainst  westerly  and 
southwesterly  seas.  Since  the  commencement  of  the  improvement 
it  has  been  sought  to  maintain  this  barrier  by  means  of  timber  struc- 
tures of  temporary  character,  designed  to  catch  and  hold  the  sand 
moved  by  the  sea  and  wind.  Although  in  the  vicinity  of  and  below 
Wood  End  they  have  been  partially  successful  in  accumulating  sand 
moved  by  the  wind,  for  the  greater  part  of  the  distance  between  Abel 
Hill  and  Wood  End  thev  have  failed  in  the  lon^  run  to  accomplish 
their  purpose,  and  now  tor  a  considerable  part  or  this  distance  tnere 
exists  between  the  ocean  and  the  harbor  only  a  li^ht,  sand-filled, 
wooden  bulkhead,  built  on  the  beach  whose  crest  is  below  the  level  or 
spring  tides.  The  f  ailiu*e  of  these  works  may  be  attributed  to  absence 
of  any  great  quantity  of  wind-driven  sand,  and  to  the  inabiUtv  of 
light  timber  structures  to  withstand  the  inroads  of  the  sea.  As  a 
result  of  storms  of  recent  winters,  a  portion  of  the  beach  is  now  in 
such  a  condition  that  temporary  expedients  can  not  be  relied  upon  or 
expected  to  hold  it  through  another  winter  of  average  westerly  storms. 
For  the  security  of  the  harbor  a  rubblestone  dike  is  required  across 
House  Point  Island  flats  from  the  vicinity  of  Stevens  Point  to  a 
point  northeasterly  from  Wood  End  Light,  as  shown  in  a  general 
way  on  the  map  at  page  576  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1886,  estunated  to  cost  SI 35,000,  and  to  this  purpose 
the  appropriation  asked  for  will  be  applied.  It  is  recommenaed  that 
provision  for  the  entire  work  be  made  at  one  time,  either  by  a  single 
appropriation  or  by  the  continuing-contract  system. 

The  maximum  draft  that  can  be  carried  to  the  anchorage  is  ample 
for  the  largest  vessels. 

The  balance  available  will  be  applied  to  works  of  protection  for 
preserving  and  strengtheninjg  the  beach  that  preserves  the  harbor. 

A  description  and  plan  ot  works  are  in  the  Annual  Reports  of  the 
Chief  of  Engmeers  for  1876,  1879,  1886,  and  1897,  pages  181,  273, 
574,  and  878,  respectively. 
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The  commerce  of  this  port  is  a  small  factor  in  this  improvement 
compared  with  the  preservation  of  this  very  excellent  and  important 
harbor  of  refuge. 

July  1, 1908,  balance  unexpended 17,167.13 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   400.15 


July  1,  1909,  balance  unexpended 6,766.93 

July  1,  1909,  outstanding  liabilities , 5.43 

Julyl,  1909,  balance  available 6,761.55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpendea 
Juljr  1,1909 135,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

C0N80UDATED 

July  1, 1908,  balance  unexpended $16, 438. 07 

June  30,  1909,.  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   400.15 


Julyl,  1909,  balance  unexpended 15,037.92 

Julyl,  1909,  outstanding  liabilities 5.43 

July  1, 1909,  balance  available 15, 032. 49 

Amount  (estimated)  required  for  completion  of  existing  project 20, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 145,000. 00 

Submitted  in  compliance  m  ith  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  13.) 

IJ^.  Channel  between  North  and  South  Hero  islands y  Lake  Cham- 
plain,  Vermont, — By  the  original  project,  adopted  by  the  act  of  July 
4,  1836,  this  channel,  sometimes  called  '*The  Gut/'  was  deepened  by- 
dredging  to  8  feet  at  mean  low  water.  The  work  was  completed  in 
1839,  at  a  total  expense  of  $21,000. 

In  1881  it  was  found  by  survey  that  the  channel,  about  l\  miles 
long,  had  an  average  deptn  of  10^  feet,  with  sufficient  width,  except 
that  it  was  obstructed  at  its  western  entrance  by  a  bar  through  which 
the  channel  was  40  feet  wide  and  7  feet  deep,  and  at  its  eastern 
entrance  by  a  bar  through  which  the  channel  was  100  feet  wide  and  8 
feet  deep. 

The  existing  project,  adopted  bv  the  act  of  August  11,  1888,  is  to 
obtain  a  channel  150  feet  wide  and  10  feet  deep  at  both  entrances,  at 
an  estimated  cost  of  $14,300.  The  dredging  was  done  in  1889  and 
the  channel  reported  as  completed. 

Since  1897  it  has  been  reported  that  the  western  entrance  to  the 
passage  was  obstructed  by  a  dangerous  bowlder  in  mid-channel  and 
that  tne  channel  was  1  to  4  feet  shoal  and  25  feet  narrower  than  the 
project  prescribed.  A  survey  of  the  channel  made  in  January,  1906, 
m  connection  with  the  complaint  that  the  bridge  of  the  Kutland 
Railroad  Company  is  an  unreasonable  obstruction  to  navigation 
through  the  channel,  shows  that  the  channel  has  shoaled  to  the  depth 
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of  approximately  7  feet  at  low  lake  level.  Under  an  order  of  the 
Secretary  of  War  requiring  that  company  to  restore  and  maintain  the 
authorized  channel  dimensions,  in  lieu  of  altering  its  bridge,  the 
restoration  of  the  channel  was  accomplished  in  1908. 

To  June  30,  1909,  the  amount  expended  imder  the  existing  project 
is  $10,000,  appropriated  by  the  act  of  1888. 

This  channel  is  the  main  water  connection  between  the  commer- 
cial channel  on  the  western  side  and  Swanton  Harbor  and  St.  Albans 
Bay  on  the  eastern  side  of  the  lake,  and  is  generally  used  by  steam 
and  sailing  vessels  plying  in  that  part  of  the  lake,  but  the  amount  of 
commerce  benefitea  by  tne  improvement  can  not  be  accurately  stated. 
Two  steamers,  carrying  freight  and  considerable  numbers  of  passen- 
gers, each  pass  through  this  channel  twice  daily  during  the  season  of 
navigation. 

The  existing  project  with  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  pa^e  3299. 

Report  upon  the  examination  of  this  channel,  with  a  view  to  its 
further  improvement,  will  be  foimd,  with  map,  in  House  Document 
No.  1109,  Sixtieth  Congress,  second  session.  ^ 

16.  Harbor  at  Burhnaton,  Vt — Before  improvement  there  was 
ample  depth  of  water  along  the  docks  and  wnarves,  but  they  were 
witnout  protection  against  wind  and  seas  from  Lake  Champlam.  In 
the  greatest  exposure  during  the  prevalent  northwesterly  gales  the 
wind  has  a  sweep  obliquely  across  tne  lake  of  about  10  nautical  miles. 

The  original  project,  adopted  by  the  act  of  Jidy  4,  1836,  was  to 
build  a  breakwater  parallel  with  the  shore  and  about  1,000  feet  from 
the  docks  and  wharves. 

Under  the  ori^al  and  modified  projects  the  amoimt  expended  for 
construction  prior  to  the  adoption  of  the  project  of  1886  was 
$501,811.07,  with  which  3,661  feet  of  breakwater  was  built. 

The  existing  project,  adopted  in  1886,  is  to  extend  the  breakwater 
1,500  feet  (500  feet  northerly  and  1,000  feet  southerly),  at  an  esti- 
mated cost  of  $150,000;  enlarged  in  1894  and  1902  to  embrace  repairs 
and  replacing  the  crib  superstructure  (4,167  feet)  with  one  of  stone 
or  concrete,  at  a  cost  estimated  at  $173,750,  a  total  of  $323,750. 

In  the  execution  of  this  work  it  developed  that  through  deteriora- 
tion of  the  timber  cribs,  the  substructure  on  the  lake  face  of  the  break- 
water for  a  distance  of  1,165  feet  is  in  a  serious  condition  as  to 
stabiUty.  A  rubble  mound  extending  the  full  height  of  the  sub- 
structure cribs,  estimated  to  cost  $52,000,  should  be  built  without 
delay  to  support  and  protect  the  lake  face  of  the  substructure. 

Under  the  existing  project  there  was  expended  to  June  30,  1909, 
$238,261.34,  of  which  $59,738.69  was  applied  to  extending  the  break- 
water 606  feet  (364  feet  northerly  and  242  feet  southerly),  making 
the  total  length  of  the  structure  4,157  feet.  The  remainder,  $178,- 
622.65,  was  appUed  to  repairs  and  completing  the  rebuilding  of  3,240 
feet  or  superstructxire,  including  $34,555  expended  in  repairing  por- 
tions of  the  substructure  thereunder,  the  necessity  for  wnich  repairs 
could  not  be  foreseen  until  the  old  superstructure  was  removed. 
From  sales  there  was  derived  $146.  The  extension  is  40  per  cent 
and  the  rebuilding  of  the  superstructure  78  per  cent  completed. 

During  the  year  327  linear  feet  of  concrete  superstructure  of  the 
breakwater  were  built  and  repairs  made  to  124  linear  feet  of  the 
foundation  of  the  superstructure  thereof.  t 
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The  extreme  variation  of  level  of  water  surface  is  6^  feet  and  the 
usual  variation  about  4  or  5  feet. 

Of  the  appropriation  asked  for,  $52,000  will  be  applied  to  the  con- 
struction of  a  rubble  protection  for  the  substructure  of  a  portion  of 
the  breakwater,  and  $34,555  to  rebuilding  the  superstructure  in 
accordance  with  the  project  of  1902.  This  latter  sum  was  expended 
for  repairs  to  the  substructure  or  foundation,  which  had  to  be  made 
prior  to  the  erection  thereon  of  said  superstructure,  and  was  defrayed 
from  funds  designed  for  continuing  the  rebuilding  of  the  super- 
structure. 

The  commerce  amounted  in  1904  to  107,421  tons,  and  in  1908  to 
249,174  tons,  of  which,  in  1908,  nearly  80  per  cent  was  lumber. 

A  description  of  the  existing  project  for  repairs  and  maintenance 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901,  page  1072,  and  a  description  and  history  of  the  work  in  the 
Annual  Report  for  1897,  page  3296. 

July  1,  1908,  balance  unexpended $32,  993. 90 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 27,  754. 24 

July  1,  1909,  balance  imexpended 5,239.66 

Amount  (estimated)  required  for  completion  of  existing  project ol24, 555. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 ft  86, 655. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  14.) 

16,  Narrows  of  Lake  CTuiinplainy  New  YorJc  and  Vermont. — In  its 
original  condition  the  15  miles  of  this  waterway  extending  from  the 
northern  terminus  of  the  Champlain  Canal,  at  Whitehall,  northerly  to 
Benson  Landing,  Vt.,  had  a  narrow  and  tortuous  channel  not  more 
than  9^  feet  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  5,  1886,  was  to 
obtain,  hj  dredging  and  by  a  small  amount  of  rock  excavation,  a 
channel  with  a  least  width  of  150  feet  and  depth  of  12  feet  at  low 
water  from  Whitehall  to  deep  water  below  Benson  Landing,  a  dis- 
tance of  15  miles.  On  the  original  project  (as  extended  in  1890  to 
widen  and  straighten  the  middle  reaches  of  the  channel)  the  amount 
expended  prior  to  operations  under  existing  project  was  $63,500. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
widen  the  channel  and  restore  it  to  the  depth  of  12  feet  at  mean  low 

o  Amount  (estimated)  required  for  completion  of  existing  project: 
Improvement — Extension  of  breakwater  900  feet  (project  of  1886),  bal- 
ance   $90,000 

Maintenance  (project  of  1902) — Expenditures  for  repairs  to  substruc- 
tiu-e  or  foundation  prior  to  rebuilding  the  superstructure 34, 555 

124,555 


h  Appropriation  recommended  for  maintenance  of  improvement: 

Repairs  to  substructure  already  made  (see  preceding  note) 34, 555 

Rubblestone  protection  for  substructure 52, 000 
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water  in  five  localities;  also  to  provide  fenders  for  protecting  bar^ 
from  collision  with  the  rocky  banks  of  the  channel  at  Puts  rock,  me 
Narrows,  and  Pulpit  Point,  at  an  estimated  cost  of  $22,500. 

To  Jime  30^  1909,  the  amount  expended  under  the  existing  project 
was  $24,615,  mcluding  $615  for  mamtenance,  with  which  the  project 
has  been  completed.  The  only  worfc  carried  on  during  the  fiscal 
year  consisted  of  surveying  the  channel  to  determine  the  location 
and  extent  of  shoaling  which  was  reported  to  have  taken  place. 
Available  funds  will  be  applied  to  maintenance  of  the  improvement. 

To  June  30,  1909,  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  imder  improvement  is  12  feet  at  low 
water.  The  extreme  variation  of  level  of  water  surface  is  6^  feet, 
and  the  usual  variation  about  4  or  5  feet. 

From  the  foot  of  the  canal  at  Whitehall  to  the  head  of  Lake  Cham- 
plain  at  Crown  Point  the  navigable  length  of  the  Narrows  is  37 
miles.  From  Whitehall  navigation  is  continued  to  the  Hudson  River 
and  Erie  Canal  by  the  Champlain  Canal,  which  is  65  miles  long, 
from  tiie  southern  extremity  of  the  Narrows  at  Whitehall  to  Troy, 

The  conmierce  consists  principally  of  coal,  pulp  wood,  building 
material,  and  general  merchandise,  and  amounted  in  1907  to  724,529 
tons,  and  in  1908  to  565,414  tons. 

The  original  project,  with  report  and  map  of  the  survev  of  the 
channel,  is  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885.  pages  2312  and  2315,  and  the  existing  project  in  the  Annual 
Report  for  1897,  page  3302,  and  1898,  page  1046. 

July  1, 1908,  balance  unexpended 14,985.00 

June  30,  1909,  amount  expended  diuing  fiscal  year,  for  maintenance  of 
improvement 600.00 

July  1, 1909,  balance  unexpended 4,385.00 

(See  Appendix  B  15.) 

17.  Removing  surJcen  vessels  or  craft  obstructing  or  endangering  navi- 
gation.—{a)  Wreck  of  steamer  City  of  BirmingliamAn  Boston  Harbor, 
Massa/ihusetts, — ^This  steamer  was  sunk  in  Boston  Harbor  on  Novem- 
ber 4,  1907,  on  the  southerly  side  of  the  27-foot  channel  and  about 
1,800  feet  northwesterly  from  Castle  Island.  The  removal  of  the 
wreck  was  completed  November  19,  1908,  under  formal  contract,  at 
a  cost  of  $13,200. 

(6)  Wrecks  in  Narrows  of  Lake  Champlain,  New  York. — Wrecks  of 
18"  canal  boats  and  2  steamers  were  found  to  be  dangerous  obstruc- 
tions to  navigation.  Contract  for  their  removal  has  been  let,  and 
work  is  in  progress  at  the  date  of  this  report. 

(See  Appendix  B  16.) 

EXAMINATIONS  AND'SUBVEYS  MADE  IN  COMPLIANCE  WrTH  BIVEB  AND 
HABBOB  ACT  APPBOVED  MABCH   2,    1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  foUowmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Kivers  and  Harbors, 
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pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
document,  as  indicated: 

1.  Preliminary  examination  and  surv&if  of  Mystic  River,  Massa- 
ehusetts,  with  a  view  to  the  construction  of  a  channel  SO  feet  deep  from 
the  mouth  of  Island  End  River  to  CTielsea  bridge, — Keports  dfated 
June  19,  1907,  and  May  2,  1908,  respectively,  are  printed  in  House 
Document  No.  1086,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $172,000  is  presented. 

2,  Preliminary  examination  of  Lake  Champla%n, '  Vermonty  to  imn 
prove  navigation  in  connection  with  the  hreaJcwaier  at  Burlingtonf 
the  cJiannel  Jcnown  as  '*  The  Gut^'  between  Tromps  Point,  South  Hero 
Island,  and  Bow  Arrow  Point,  and  the  harbor  of  St,  Albans,  and  sur- 
vey of  the  harbor  of  St  Albans, — Reports  dated  November  25,  1907, 
and  July  28,  1908,  respectively,  are  printed  in  House  Document 
No.  1109,  Sixtieth  Congress,  second  session.  The  first  two  localities 
(breakwater  at  Burlington  and  dredging  at  "The  Gut")  were  not 
considered  worthy  of  further  iinprovement  by  the  United  States; 
for  the  third  locality  (harbor  of  ot.  Albans)  a  plan  of  improvement 
at  an  estimated  cost  of  $5,000  is  presented. 

S,  Preliminary  examination  and  survey  of  (Gloucester  Harbor,  Massor- 
chusetts,  with  a  view  to  removing  ledges, — lleports  dated  October  24, 
1907,  and  October  31,  1908,  respectively,  are  printed  in  House 
Document  No.  1112,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $51,000  is  presented. 

4,  Preliminary  examination  and  survey  of  Plymouth  Harborj 
Massachusetts,  with  a  view  to  the  construction  of  a  rubblestone  break- 
water,  extending  from  Long  Beach  easterly  along  the  crest  of  Browns 
Island, — Reports  dated  November  20,  1907,  and  September  8,  1908, 
respectively,  are  printed  in  House  Document  No.  1168,  Sixtieth 
Congress,  second  session.  The  locality  is  not  considered  worthy  of 
improvement  by  the  United  States  at  the  present  time. 

5,  Preliminary  examination  and  survey  of  Merrimac  River,  Massor- 
chusetts,  with  a  view  to  providing  by  loclcs  and  dams  a  channel  14foet 
deep  from  the  mouth  of  the  river  to  the  railroad  bridge  ai  Haverhiu. — 
Reports  dated  November  30,  1907,  and  November  30,  1908,  respec- 
tively, are  printed  in  House  Document  No.  2,  Sixty-first  Congress, 
first  session.  The  locality  is  not  considered  worthy  of  improvement 
in  the  manner  contemplated  by  the  act. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  NEWPORT,  RHODE 

ISLAND  DISTRICT. 

This  district  was  in  the  temporary  charge  of  Maj.  Harry  Taylor, 
Corps  of  Engineers,  to  October  6,  1908,  and  in  the  charge  of  Lieut. 
Col.  James  C.  Sanford,  Corps  of  Engineers,  since  that  date.  Division 
engineer.  Col.  John  G.  D.  Knight,  Corps  of  Engineers. 

1,  Harbors  at  Hyannis  and  Nantucfcet,  Mass, — These  works  were 
consolidated  by  the  river  and  harbor  act  of  1902. 

(a)  Harbor  of  Refuge  at  Hyannis,  Mass, — ^The  harbor  of  Hyannis 
lies  on  the  south  shore  of  the  peninsula  of  Cape  Cod  and  about  15 
miles  to  the  westward  of  the  heel  of  the  cape,  and  is  an  important 
harbor  of  refuge. 

This  harbor  before  improvement  was  an  open  roadstead,  exposed 
to  southerly  storms.  About  8  feet  at  mean  low  water  could  be  car- 
ried to  the  wharf  of  the  New  York,  New  Haven  and  Hartford  Rail- 
road Company.  Digitized  by  v^uuy  ic 
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In  the  years  1827-1838  a  breakwater  1,170  feet  long  was  constructed 
of  riprap  granite,  covering  an  anchorage  of  about  175  acres,  the 
entrance  to  which  has  a  depth  of  about  15.5  feet. 

Between  the  ^ears  1852  and  1882  extensive  repairs  were  made, 
increasing  the  width  of  the  base  of  the  breakwater  and  the  size  of 
the  stone  forming  its  sides  and  top. 

The  sum  of  $123,431.82  had  been  expended  at  this  harbor  prior 
to  operations  under  existing  project. 

The  project  of  1884  provided  for  dredging  to  15.5  feet  at  low 
water  about  36  acres  area  north  of  the  existing  breakwater,  so  as  to 
increase  the  deep-water  anchorage  by  that  amount,  all  at  a  total 
estimated  cost  at  that  time  of  $45,743.20,  increased  $30,568.94 
in  accordance  with  the  report  of  December  2,  1899,  bj  the  river 
and  harbor  act  of  June  13,  1902,  making  the  total  estunated  cost 
$76,312.14. 

At  the  adoption  of  this  project  the  15.5-foot  depth  anchorage 
covered  only  about  47  acres,  and  the  36  additional  acres  to  be 
dredged  carried  a  depth  of  from  7  to  15.5  feet  of  water  at  low  water. 

The  total  amount  expended  at  this  locality  to  June  30,  1909,  was 
$197,298.79,  none  of  which  was  applied  to  maintenance.    The  1884 

{>roject  had  been  completed  and  two  cuts,  each  25  feet  wide  and  13 
eet  deep  at  mean  low  water,  had  been  dredged  in  the  channel 
leading  to  the  wharf  of  the  New  York,  New  Haven  and  Hartford 
Railroad  Company. 

The  mean  nse  and  fall  of  the  tide  is  about  3  feet. 

The  principal  value  of  this  harbor  to  conunerce  is  as  a'  harbor  of 
refuge  for  coasters  and  fishing  vessels.  The  actual  conunerce  of 
the  place  is,  in  general,  lumber  and  other  building  materials,  coal, 
and  fish,  aggregating  in  the  last  calendar  year  21,100  tons,  valued 
at  $219,600. 

A  survey  will  be  made  to  determine  whether  deterioration  has 
taken  place  and  work  of  restoration  is  necessary. 

For  reference  to  former  reports  in  which  more  extended  informa- 
tion may  be  found,  see  Annual  Report  oj  the  Chief  of  Engineers  for 
1905,  page  75. 

Amount  received  from  bondsmen  of  failing  contractor |500. 00 

Jmie  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement .      1 1 .  04 

Julyl,  1909,  balance  imexpended 488.96 

(6)  Harbor  of  refaae  at  Nanhicket,  Mass. — ^This  harbor  is  the  only 
one  between  the  Harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edgartown)  and  Provincetown,  a  distance  of  100  miles,  except  the 
small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  a  considerable  area,  with  a  depth  of  water  in  excess  of  12  feet,  and 
the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Cod.  Inci- 
dentally it  forms  a  conunercial  harbor  for  the  island  of  Nantucket, 
and  it  is  the  only  one  on  the  island.  So  far  as  known  it  has  never 
been  used  to  anv  extent  as  a  harbor  of  refuge. 

In  its  original  condition  the  channel  entrance  was  obstructed  by  a 
bar  1.5  miles  in  width,  on  which  there  was  only  6  feet  of  water  at 
mean  low  tide,  the  channel  being  very  crooked  and  subject  to  changes 
in  location.  Between  1829  and  1844  an  ineflFectual  attempt  was  made 
to  dredge  a  channel  through  the  bar;  $45,734.75  was  expended  prior 
to  beginning  operations  under  the  existing  project.       ^.^.^^^^^  ^^  ^uu^le 
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The  present  project,  adopted  in  1880  and  modified  in  1885,  pro- 
vides for  the  construction  of  two  jetties,  one  on  each  side  of  the 
entrance,  and  for  dredging  when  necessary  in  order  to  obtain  a 
channel  depth  of  from  12  to  15  feet  at  low  water.  Estimated  cost, 
$375,000,  exclusive  of  cost  of  dred^g. 

The  amoimt  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  exclusive  of  outstanding  liabilities, 
was  $387,823.48,  of  which  $7,210  was  expended  in  repairs  to  the  west 
jetty,  $6,312.90  to  the  east  jetty,  and  $50,000  in  dredging. 

About  79  per  cent  of  the  whole  project  has  been  completed.  No 
works  of  improvement  or  maintenance  have  been  in  progress  during 
the  fiscal  year.  The  expenditures  were  for  survey,  care  of  property, 
and  collection  of  commercial  statistics. 

About  83  per  cent  in  length  of  the  west  jetty  and  90  per  cent  of  the 
east  jetty  have  been  constructed.  A  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water  was  dredged  between  the  jetties  during 
the  working  season  of  1905. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet.  During  an 
imusually  severe  storm  in  December,  1896,  a  breach  was  made 
through  the  Haulover  Beach  between  the  ocean  and  the  head  of  the 
harbor.  The  breach  remained  open  imtil  the  spring  of  1909,  when 
it  closed  from  natural  causes. 

A  survey  of  the  jetty  channel  made  in  June,  1909,  shows  that 
considerable  scour  has  taken  place  throughout  most  of  the  dredged 
channel,  but  that  a  bar  about  400  feet  wide  has  formed  just  outside 
of  the  end  of  the  east  jetty  over  which  there  is  a  minimum  depth  of 
10.7  feet,  which  is  now  the  greatest  depth  that  can  be  carried  into 
the  harbor  at  mean  low  tide. 

A  large  portion  of  the  3,955  feet  of  the  west  letty,  built  prior  to 
1884,  has  been  damaged  somewhat  by  storms  and  ice  and,  having  no 
core  of  small  stone,  aQows  considerable  sand  to  pass  through  it.  This 
should  be  repaired  so  as  to  be  as  sand  tight  as  possible  and  raised  to 
its  original  height.  It  is  estimated  that  $30,000  will  be  required  to 
complete  the  repairs  in  addition  to  the  estimated  cost  of  the  project. 

The  approved  project  for  this  work  contemplates  building  two 
converging  jetties  and  the  excavation  by  dredging  of  so  much  of  the 
channel  as  may  not  be  deepened  by  the  tidal  scour.  The  estimate  of 
the  cost  of  the  approved  project  was  $375,000  for  the  jetties  alone. 
But  the  height  aoove  low  water  was  left  to  be  determined  by  expe- 
rience, and  it  will  be  some  years  before  the  work  can  be  considered^as 
complete.  Owing  to  the  exposed  situation,  the  character  of  the 
bottom,  and  the  eflFect  of  ice,  $13,522.90  or  the  appropriation  for 
construction  is  properly  chargeable  to  maintenance^  for  which  no 
special  allotment  was  made.  Dredging,  which  was  mcluded  in  the 
project  but  not  in  the  estimate,  had  been  postponed  year  by  year  to 
observe  the  action  of  the  jetties,  but  $50,000  for  the  purpose  of 
dredging  was  first  apphed  from  the  appropriation  of  March  3,  1905. 
The  drMged  channel,  now  about  200  leet  wide  and  12  feet  deep  at 
mean  low  water,  should  be  increased  in  width  from  the  deep  water 
off  Brandt  Point  in  the  inner  harbor  to  the  deep  water  outside  the 
jetty  entrance,  and  the  estimate  for  completion  mcludes  $50,000  for 
that  purpose,  making  a  total  increase  in  the  estimated  cost  of  $100,000 
on  account  of  dredgmg. 

Further  work  under  the  project  will  consist  in  raising  the  incom- 
plete portions  of  both  jetties  as  may  be  required,  and  deepening  and 
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widening  the  dredged  channel,  with  a  view  to  the  extension  and 
maintenance  of  the  benefits  to  be  derived  from  the  improvement. 
It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expendi- 
ture to  deepening  and  widening  the  channel  by  dredging  and  to 
enlarging  and  strengthening  siicn  portions  of  the  jetties  as  may  be 
necessary. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor, 
amounting  in  1908  to  about  26,840  tons,  valued  at  $1,000,600, 
consisting  largely  of  general  merchandise,  lumber,  coal,  forage,  grain, 
and  live  stock. 

The  eflFect  of  this  work  will  be  to  afford  a  place  of  refuge  easy  of 
access  and  free  from  storms  for  coasters  and  fishing  vessels. 

For  reference  to  reports  containing  more  detailed  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  76. 

July  1,  1908.  balance  unexpended |2, 024.  31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000.00 

22,024.31 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement: $354.  29 

For  maintenance  of  improvement 166.  75 

521. 04 


July  1, 1909,  balance  unexpended 21,503.27 

July  1, 1909,  outstanding  liabilities 60.02 

July  1,  1909,  balance  available 21, 443.  25 

Amount  (estimated)  required  for  completion  of  existing  project. 101,312.90 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 80, 000. 00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended 12,024.31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 20,000.00 

Amount  received  from  bondsmen  of  foiling  contractor 500.00 


22, 524.  31 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $365.  33 

For  maintenance  of  improvement 166.  75 

632. 08 


July  1, 1909,  balance  unexpended 21,992.23 

July  1, 1909,  outstanding  liabilities 60.02 

July  1, 1909,  balance  available 21,932.21 

Amoimt  (estimated)  required  for  completion  of  existing  project «  101, 312.  90 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 o  80, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  C  1.) 
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£.  Harbor  at  Vineyard  Haveriy  Ma^sax^huseUa, — ^Vineyard  Haven  is 
a  deep  indentation  on  the  northern  shore  of  Marthas  Vineyard  Island, 
on  the  southern  side  of  Vineyard  Sound. 

The  headlands  on  either  side  of  the  entrance  to  the  harbor  were 
gradually  wearing  away  and  the  adjacent  parts  of  the  harbor  were 
shoaling.     The  mean  range  of  tide  is  1.7  feet. 

The  existing  project  of  1888.  as  modified  in  1889,  provides  for  the 
protection  of  uie  ^Thops"  (or  neadlands)  from  erosion  and  the  inter- 
vening harbor  from  bemg  filled  with  the  eroded  material,  the  whole 
to  be  done  by  means  of  stone  sea  walls  and  jetties  built  along  the 
beach  in  front  of  the  bluflFs  at  both  headlands.  The  total  cost  was 
estimated  in  1889  at  $60,000,  the  whole  of  which  has  been  appro- 
priated. 

The  sum  of  $55,387.35  had  been  expended  on  this  work  up  to  Jime 
30,  1909,  by  whicn  there  had  been  built  a  series  of  riprap  jetties  and 
sea  wall,  wnich  appear  to  have  afforded  the  needed  protection. 

No  works  of  improvement  were  in  progress  during  the  past  fiscal 
year. 

This  harbor,  being  at  present  the  most  accessible  refuge  for  the 
immense  fleet  of  coasting  vessels  plying  between  points  north  and 
south  of  Cape  Cod,  is  more  extensively  used  than  any  other  on  the 
southern  coast  of  New  England. 

For  reference  to  former  reports  giving  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  77. 

Further  work  at  this  harbor  will  depend  upon  the  action  taken  by 
Congress  upon  the  report  of  the  Board  of  Engineers  provided  for  in 
the  river  and  harbor  act  of  June  13,  1902,  and  printed  at  page  949  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904.  Such  further 
work  would  be  for  the  extension  of  benefits. 

The  commerce  for  1908  was  about  16,820  tons,  valued  at  $916,610. 
consisting  chiefly  of  coal,  general  merchandise,  grain,  forage,  fish,  and 
lumber. 

July  1,  1908,  balance  unexpended $4,612.65 

June  30,  1909,  covered  into  surplus  fund,  United  States  Treasury 4, 612. 66 

(See  Appendix  C  2.) 

S.  Woods  Bole  channel,  Maaaackusetts. — ^Woods  Hole  channel  is  a 
waterway  or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound 
through  the  so-called  ' ^ Great  Harbor j"  lying  near  the  southwestern 

Eart  of  Cape  C!od,  Massachusetts.  Lattle  Harbor  Ues  to  the  east  of 
rreat  Harbor  and  is  separated  from  it  by  Parkers  Neck. 
Before  improvement  in  the  strait  the  channels  were  crooked  and 
obstructed  by  bowlders,  and  the  velocity  of  the  currents  at  certain 
stages  of  the  tide  was  from  5  to  7  miles  per  hour.  The  site  of  the 
wharves  and  basins  of  the  United  States  Fish  Commission  and 
Revenue-Marine  Service  was  a  submerged  point  of  land  from  the 
shore  of  Great  Harbor. 

The  original  project  of  1879  provided  for  making  a  channel  through 
the  bar  at  the  entrance  to  Little  Harbor  and  widening  and  deepening 
the  channel  through  the  strait.  The  project  of  1883,  extended  in 
1884  and  1886,  provided  for  the  construction  of  retaining  walls  on 
shore,  a  stone  pi^r,  and  a  wooden  wharf,  mainly  for  the  use  of  the 
United  States  Fish  Commission  and  incidentally  for  the  use  of  other 
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branches  of  the  public  service,  all  of  which  work  had  been  completed 
prior  to  1889. 

The  amount  expended  on  the  original  and  modified  projects  prior 
to  beginning  operations  on  the  existing  project  wa  $118,599.92,  by 
which  the  entrance  to  Little  Harbor  had  been  dredged  to  10  feet 
depth  and  a  direct  channel  9  feet  deep  had  been  dredged  through  the 
strait.  The  retaining  walls,  stone  pier,  and -wooden  wharves  at  the 
United  States  Fish  Conmiission  had  also  been  built  and  repaired. 

The  existing  project,  that  of  June  3,  1896,  provides  for  deepening 
the  channel  through  the  strait  to  13  feet  at  mean  low  water  and 
widening  the  same  to  300  feet,  with  a  branch  channel  of  same  dimen- 
sions leading  from  the  strait  toward  the  wharves;  estimated  cost, 
$396,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  exclusive  of  outstanding  liabilities, 
was  $163,321.53,  resulting  in  the  practical  completion  of  the  project. 
The  work  done  during  the  fiscal  year  consisted  in  blasting  away  a 
small  point  of  rock  near  the  easterly  end  of  the  main  channel  wmch 
could  not  be  removed  by  dredging.  It  is  believed  that  a  clear  passage 
of  13  feet  depth  at  mean  low  tide  now  exists  through  the  strait  by 
both  channels;  but  a  further  survey  is  needed,  which  wiU  be  made  as 
soon  as  possible,  and  anv  other  shoals  found  will  be  removed. 

The  mean  rise  and  fall  of  the  tide  is  about  4  feet  at  the  Buzzards 
Bay  end  of  the  channel  and  1.65  feet  at  the  Vineyard  Sound  end. 

The  improvement  has  resulted  in  greatly  lessening  the  danger  to 
vessels  passing  through  the  straits  and  in  rendering  it  poseible  for 
laiger  vessels  to  pass  through,  thereby  saving  about  10  miles  in 
(Ustance  if  bound  from  the  east  to  New  Bedford  and  about  19  miles  if 
bound  for  Wareham. 

The  prices  at  which  contracts  have  been  let  for  this  work  have  been 
much  less  than  the  original  estimate,  and  the  relative  proportion  of 
the  large  bowlders  to  the  smaller  and  lighter  material  less  than  the 
estimated  amount  based  on  previous  work,  so  that  the  project  will 
be  completed  for  much  less  than  the  amount  originally  estimated. 

The  commerce  of  Woods  Hole  in  1908  was  about  61,200  tons, 
mostly  coal  and  fish,  valued  at  $838,000. 

No  accoimt  was  kept  of  vessels  passing  through  the  strait  and  not 
stopping  at  Woods  Hole. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  79. 

My  1, 1»08,  balance  unexpended ISO,  179. 89 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      13,501.42 

July  1, 1909,  balance  imexpended 66, 678. 47 

July  1, 1909,  outstanding  liabilities 594. 51 

July  1, 1909,  balance  available 66. 083. 96 

(See  Appendix  C  3.) 

4'  Hd^hars  of  New  Bedford  and  Fairhaven,  Mass, — New  Bedford 
Harbor  is  an  estuary  of  Buzzards  Bay,  at  the  mouth  of  the  Acushnet 
River,  the  Fairhaven  side  of  the  harbor  being  called  **Fairhaven 
Harbor." 
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Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on 
under  a  number  of  distinct  projects,  the  first  being  the  removal  of  a 
wreck  and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
$10,000  was  expended.  The  projects  of  1874  and  1877  provided  for 
a  channel  300  feet  wide  and  15  feet  deep  at  mean  low  water  from 
the  deep  water  just  above  Palmers  Island  to  the  wharves  of  New 
Bedford.     This  work  was  completed  in  1877  at  a  cost  of  $20,000. 

This  was  followed  after  1887  by  various  projects  in  which  the  con- 
trolling depth  was  18  feet  at  mean  low  water  and  comprised  chan- 
nels 200  feet  wide  from  Buzzards  Bay  to  New  Bedford,  about  150 
feet  wide  along  the  city  wharf  front  above  and  below  the  New  Bed- 
ford and  Fairhaven  bridge,  an  anchorage  area  about  one-half  mile 
long  and  600  feet  wide  on  the  northerly  side  of  the  main  channel 
between  New  Bedford  and  Fairhaven,  and  a  channel  250  feet  wide 
leading  from  the  anchorage  area  through  the  draw  in  the  bridge  to 
the  wharves  above,  with  a  turning  basin  above  the  bridge.  The  total 
cost  of  the  18-foot  projects,  which  were  completed  in  1906,  was 
$137,709,  making  a  total  of  $167,709  expended  prior  to  the  adoption 
of  the  existing  project. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  provides  for  dredging  channels  25  feet  deep  at 
mean  low  water,  300  feet  wide  from  Buzzards  Bay  to  the  north  end 
of  Fish  Island,  just  above  the  New  Bedford  and  Fairhaven  bridge, 
with  a  turning  basin  above  the  bridge,  and  an  anchorage  area  of  about 
114  acres,  25  feet  deep,  between  New  Bedford  and  Fairhaven,  at  an 
estimated  cost  of  $527,000.  An  appropriation  of  $100,000  was  made 
and  contracts  authorized  in  the  additional  sum  of  $200,000,  which 
has  since  been  appropriated  for  prosecuting  the  work.  Section  3  of 
the  river  and  harbor  act  approved  March  3,  1909,  contained  the  fol- 
lowing provision  modifying  the  project  of  1907: 

Improving  harbors  of  New  Bedford  and  Fairhaven,  Massachusetts:  The  authoriza- 
tion tor  the  improvement  of  said  harbors  contained  in  the  river  and  harbor  act  of 
March  second,  nineteen  hundred  and  seven,  is  hereby  extended  bo  as  to  include  the 
extension  of  the  basin  north  of  Fish  Island,  now  being  dredged  under  the  adopted 
project,  southward  between  the  harbor  lines  to  the  bridge  between  New  Bedford  and 
Fish  Island,  and  the  extension  of  the  twenty-five  foot  channel  along  the  New  Bedford 
front  from  its  terminus,  as  contemplated  by  the  present  project,  northerly  between 
established  harbor  lines  to  said  briage:  Provided,  That  a  contract  or  contracts  for  such 
improvement  can  be  made  within  the  limit  of  cost  authorized  by  the  said  act  of 
March  second,  nineteen  hundred  and  seven. 

At  the  adoption  of  the  existing  project  18  feet  depth  of  water  was 
available  for  vessels  to  reach  the  wharves  of  New  Bedford,  but  the 
channel  was  too  narrow,  the  anchorage  small,  and  the  depth  insufficient 
to  accommodate  the  commercial  demands  of  the  port. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  endiig  June  30,  1909,  was  $273,850.33,  exclusive  of 
outstanding  liabilities,  by  which  the  work  of  dredging  under  a  con- 
tinuing contract  was  continued  throughout  the  fiscal  year.  The 
turning  basin  and  channel  above  the  drawbridge  and  the  channel 
leading  from  the  anchorage  area  to  the  drawbndge  for  a  width  of 
about  200  feet  have  been  practically  completed ;  a  considerable  por- 
tion of  the  anchorage  area  has  been  deepened  to  25  feet,  and  a  channel 
135  feet  in  width  has  been  dredged  from  Buzzards  Bay  to  the  anchor- 
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age  area,  but  both  the  dredged  portion  of  the  anchorage  area  and 
tne  latter  channel  contain  shoals  still  to  be  removed. 

About  23i  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
Buzzards  Bay  through  the  harbor  to  the  drawbridge,  about  3  miles, 
and  to  the  harbor  line  below  the  bridge.  Through  tne  bridge  about 
18  feet  can  be  carried,  and  25  feet  from  the  bridge  through  the 
turning  basin,  about  0.2  mile.  A  farther  distance  of  about  2  miles 
up  the  Acushnet  River  is  navigable,  with  a  natural  depth  of  from  6 
to  15  feet  of  water. 

The  mean  range  of  tide  is  about  4.2  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  the  widening  and  deepening  of  the  channel  and  enlarging 
the  anchorage  area  by  dredging  to  the  full  projected  dimensions. 
The  additional  work  proposed  is  in  part  necessarv  to  make  the 
improvement  available  and  also  for  the  extension  of  benefits. 

The  commerce  of  the  harbor  in  1908  amounted  to  about  1,511,885 
tons,  consisting  mostly  of  coal,  building  materials,  general  merchan- 
dise, and  cotton,  valued  at  $41,091,124. 

Tne  effect  of  the  deep  water  on  commerce  is  the  use  of  deeper 
draft  vessels  than  formerly,  lai^er  cargoes,  and  a  consequent  reduc- 
tion in  water  freight  charges. 

For  reference  to  reports  containing  more  detailed  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  81. 

The  report  of  the  survey  of  New  Bedford  and  Fairhaven  harbors, 
dated  May  18,  1906,  upon  which  the  existing  project  is  based,  is 
printed  as  House  Document  No.  271,  Fifty-mnth  Congress,  second 
session. 

July  1,  1908,  balance  unexpended $209, 789. 05 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      183,639.38 


July  1, 1909,  balance  unexpended 26, 149. 67 

July  1, 1909,  outstanding  liabilities 18,978.62 

July  1, 1909,  balance  available 7,171.05 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 621. 83 

Amount  (estimated)  required  for  completion  of  existing  project 227, 000. 00 

'Amount  tkat  can  be  proStably  expended  in  fi.scal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 227,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897. 

(See  Appendix  C  4.) 

5.  Sdkonnet  Harbor,  Rhode  Island. — Sakonnet  Point  is  a  rocky 
headland  on  the  eastern  side  of  the  mouth  of  Sakonnet  River,  and 
lies  about  6  miles  east  of  Newport.  This  point  in  connection  with 
Churchs  Cove  forms  an  anchorage  known  as  Sakonnet  Harbor. 
Before  improvement  this  harbor  was  protected  from  storms  from 
the  northeast,  south,  and  southeast  by  the  mainland,  but  was  exposed 
to  westerly  storms.  In  1827  a  project  was  prepared  for  a  break- 
water 400  feet  long  at  this  point,  and  about  200  feet  of  this  was  built 
at  that  time.  The  project  of  1899  provided  for  prolonging  the  old 
breakwater  out  to  a  rock  nearly  north  of  it  and  raising  the  whole  to 
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a  height  of  8  feet  abore  mean  low  water.  This  project  was  com- 
pleted in  1900  at  a  cost  of  $25,000. 

The  existing  project,  adopted  by  the  act  of  March  2,  1907,  provides 
for  the  removal  of  a  rock  from  the  harbor  -to  the  depth  of  8  -feet 
at  mean  low  water  at  an  estimated  cost  of  $10,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $9,002.50,  exclusive  of  out- 
standing liabilities,  by  which  the  removal  of  the  rock  was  completed. 

No  further  work  is  contemplated. 

For  more  detailed  information,  see  Annual  Reports  of  the  Chief  of 
Engmeersfor  1889,  page  649;  1895,  page  749;  1897,  page  935;  1901, 
page  1126,  and  for  tne  report  on  prelunmary  examination  and  survey 
upon  which  the  existing  project  is  based,  page  1148  of  the  same 
report  for  1901. 

The  commerce  of  this  harbor  in  1908  amounted  to  about  4,974 
tons,  consisting  largely  of  coal  and  other  fuel,  general  merchandise, 
grain,  and  forage,  valued  at  $380,016. 

July  1,  1908,  balance  unexpended $9, 983. 49 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      8,985.99 

July  1, 1909,  balance  unexpended 997.50 

(See  Appendix  C  5.) 

6.  Taunton  RiveVj  Massrchusetts, — This  river  rises  in  Norfolk 
Countj,  Mass.,  and  empties  into  Moimt  Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed 
by  bowlders  and  from  Berkley  Bridge  to  Taimton  the  depth  was  in 
places  not  more  than  5  feet  at  mean  nigh  water.  A  vessel  of  30  tons 
Durden  was  as  large  as  could  go  up  to  Taunton.  From  1870  to  1879 
$63,000  was  appropriated  and  expended  to  secure  9  feet  depth  at 
high  water.     This  work  was  completed  in  1879. 

The  existing  project,  adopted  June  14, 1880,  provides  for  the  widen- 
ing and  deepemng  of  the  nver  so  as  to  secure  a  channel  of  at  least  12 
feet  depth  at  high  water,  with  100  feet  width  from  its  mouth  up  to 
Berkley  Bridge  (above  Dighton);  thence  12  feet  depth  with  80  feet 
width  (100  feet  width  at  bends)  up  to  Briggs  shoal;  thence  11  feet 
depth  with  80  feet  width  up  to  the  *' shipyard;"  thence  with  11  feet 
depth  with  60  feet  width  up  to  Weir  Bridge.  Taunton;  all  at  a  total 
cost  estimated  in  1893  at  $125,000,  all  of  which  has  been  appropriated. 

The  amount  expended  on  tne  existing  project  up  to  June  30^  1909. 
exclusive  of  outstanding  Uabilities,  was  $134,316.36,  by  which  all 
projected  work  had  been  practically  completed  and  the  shoals  offering 
the  greatest  obstruction  to  the  navigation  of  the  river  had  been  re- 
dredged  several  times.  About  $28,316.36  of  the  above  amount  has 
been  expended  in  the  maintenance  of  the  channel.  Vessels  of  1 1  feet 
draft  can  reach  Taunton  at  high  water,  but  at  some  points  the  11 -foot 
channel  is  very  narrow.  It  is  estimated  that  $5,000  every  four  years 
will  be  required  to  maintain  the  channel. 

The  head  of  navigation  is  about  1  mile  above  Weir  Bridge,  14  miles 
above  Fall  River.  No  portion  of  the  river  above  Weir  Bridge  has 
been  improved. 

The  mean  range  of  the  tide  is  about  5i  feet  at  Dighton  and  3.4  feet 
at  Taunton. 
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The  expenditures  during  the  fiscal  year  were  for  the  removal  of  a 
shoal  opposite  the  stove-lining  works  at  the  lower  end  of  Weir  village, 
and  a  few  obstructing  bowlders  at  points  farther  down  the  river. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture to  dredging  in  such  portions  of  the  river  as  may  shoal  by  freshets 
or  otherwise. 

The  tonnage  of  1908  was  about  74,323  tons,  mostly  coal  and  other 
fuel  and  minerals,  valued  at  $359,008. 

Further  work  on  this  river  will  be  for  the  maintenance  of  benefits 
secured  bv  the  improvement. 

For  reference  to  reports  giving  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  82. 

July  1, 1908,  balance  unexpended $4, 989. 45 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 


9,989.45 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      ^,  305. 81 

July  1, 1909,  balance  imexpended 5, 683.  64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  6.) 

7.  SaJconnet  River,  Rhode  Island. — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extending 
from  the  ocean  to  Moimt  Hope  Bay,  around  the  head  of  Rhode  Island. 
Before  improvement  it  was  obstructed  near  its  upper  end  by  a  cause- 
way, known  as  the  '*  Stone  Bridge,"  extending  across  it.  Tnis  cause- 
way had  two  openings,  one  covered  by  a  draw^  but  both  the  draw 
opening  and  the  ]>assage  through  it  were  of  insufficient  width,  and  the 
waterway  of  insimcient  depth  for  the  needs  of  conmierce,  in  addition 
to  which  the  causeway  offered  such  obstruction  to  the  ebb  and  flow 
of  the  tides  that  the  currents  through  the  openings  made  the  passage 
dangerous  even  to  boats  of  such  (umensions  as  could  pass  through 
them  under  ordinary  circumstances. 

The  existing  project,  adopted  June  3,  1896,  provides  for  increasing 
the  width  and  aepth  of  the  channel  through  the  draw  opening  in  the 
proposed  new  Stone  Bridge,  to  be  built  by  the  State  of  Rhode  Island, 
so  as  to  secure  a  channel  through  the  opening  100  feet  in  width  and  25 
feet  deep  at  mean  low  water,  estimated  to  cost  $40,000. 

Due  to  delay  in  securing  necessary  legislative  action  by  the  State 
of  Rhode  Island  with  reference  to  rebuilding  Stone  Bridge,  no  work 
had  been  done  and  no  fimds  expended  prior  to  May,  1905,  when  pre- 
liminarv  steps  were  taken  for  the  widening  and  deepening  of  the 
channel.     The  work  was  completed  October  3,  1905. 

The  amoimt  expended  on  the  existing  project  up  to  Jxme  30,  1909, 
exclusive  of  outstanding  Uabilities,  was '  $38,426.95,  by  which  the 
work  of  enlarging  the  channel  was  completed. 

While  the  passage  of  this  point  is  greatly  improved  by  the  in- 
creased depth  and  width,  the  velocity  of  the  current  has  not  been 
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materially  reduced.    The  new  drawbridge,  which  is  of  the  bascule 
3,  is  now  completed, 
further  worK  is  contemplated  under  the  approved  project. 

July  1,  1908,  balance  unexpended -. $1, 573. 06 

June  30, 1909,  amount  covered  into  surplus  fund,  United  States  Treasury. .     1, 573. 06 

(See  Appendix  C  7.) 

8,  Pawtucket  (SeeJconh)  Riverj  Rhode  I8land.7—Thi3  river  is  the 
upper  portion  of  the  Providence  River,  the  navigable  portion  extend- 
ing from  Pawtucket  to  Providence,  a  distance  of  4  miles.  Before 
improvement  the  channel  in  the  river  was  narrow  and  had  a  ruling 
depth  of  about  5  feet  at  mean  low  water.  Between  1867  and  1873 
$52,000  was  appropriated  to  dredge  the  channel  to  7  feet  depth. 
This  work  was  finished  in  1876.  The  project  of  July  5,  1884,  pro- 
vided for  deepening  the  river  so  as  to  secure  a  channel  of  at  least  12 
feet  depth  at  low  water  with  100  feet  width  from  its  mouth,  at  Provi- 
dence, up  to  Grant  &  Co.'s  wharf  at  Pawtucket,  and  thence  12  feet 
depth  With  40  feet  width,  through  a  ledge  rock  for  a  short  distance 
farther,  to  Division  Street  Bridge,  the  head  of  navigation,  all  at  a 
total  cost  estimated  in  1883  at  $382,500,  of  which  $284,000  has  been 
appropriated. 

The  river  and  harbor  act  of  March  3,  1899,  modified  this  project 
so  as  to  provide  for  straightening  that  portion  of  the  channel  between 
Tenmile  River  and  Bucklins  Island.  The  project,  with  its  modifi- 
cation, has  been  completed,  with  an  expenditure  of  $282,444.91. 
The  total  expenditures  prior  to  the  adoption  of  the  existing  project 
were  $334,444.91. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1905,  provides  tor  deepening  the  channel  to  16  feet  at  mean  low 
water  with  100  feetwidtn  and  a  channel  through  the  ledge  rock  at 
Pawtucket  of  16  feet  depth  at  mean  low  water  and  50  feet  wide,  at  an 
esthnated  cost  of  $237,875. 

The  appropriation  of  $35,000  made  by  the  act  of  1905  was  applied 
to  excavating  a  channel  through  about  200  feet  in  length  of  ledge 
rock. 

The  river  and  harbor  act  of  March  2,  1907,  contains  the  following 
item: 

Improving  Pawtucket  River,  Rhode  Island:  Completing  improvement,  one  him- 
dred  and  tliirty-five  thousand  five  hundred  and  eighty-four  dollars:  Provided, 
That  no  part  of  this  sum  shall  be  expended  unless  the  further  amoimt  of  sixty-seven 
thousand  seven  hundred  and  ninety-two  dollars  shall  be  provided  by  the  State  of 
Rhode  Island  or  other  agency,  and  made  subject  to  the  order  of  the  Secretary  of  War 
in  such  manner  as  he  may  direct,  to  be  expended  under  his  direction  upon  said  project 
for  its  completion. 

The  general  assembly  of  the  State  of  Rhode  Island  passed  an  act 
making  this  appropriation,  but — 

Provided,  That  requisition  for  one-half  of  said  sum  shall  be  made  on  or  after  the 
first  day  of  July,  A.  D.  1908,  and  requisition  for  the  remainder  of  said  sum  shall  be 
miade  on  or  after  the  first  day  of  July,  A.  D.  1909,  by  said  Secretary  of  War. 

In  accordance  with  the  provisions  of  the  act  of  March  2,  1907, 
separate  contracts  were  entered  into  for  all  of  the  rock  excavation 
and  dredging  required  for  the  completion  of  the  project. 
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Section  3  of  the  river  and  harbor  act  of  March  3,  1909,  modified 
this  project  as  follows: 

Fawtucket  River,  Rhode  Island:  Any  balance  remaining  unexpended  after  the 
completion  of  the  work  provided  for  under  the  existing  contracts  for  improving  the 
Fawtucket  River,  Rhode  Island^  may  be  used  in  deepening  the  channel  of  the  river 
to  eighteen  feet,  and  in  increasmg  the  widths  Uiereof  at  such  places  between  Faw- 
tucket and  Frovidence  as  may  best  subserve  the  interests  of  commerce:  Provided, 
That  the  work  herein  authorized  shall  not  be  undertaken  until  the  consent  of  the 
State  of  Rhode  Island  shall  have  been  given  for  the  application  to  this  purpose  of 
the  portion  of  said  balance  heretofore  contributed  and  pledged  by  the  said  State. 

In  accordance  with  this  act  the  general  assembly  passed  the 
following  resolution  on  April  2,  1909: 

Whereas  the  Congress  of  the  United  States  has  by  law  enacted  that  the  appropria- 
tions or  authorizations  for  appropriations  heretofore  made  with  reference  to  the  raw- 
tucket  River,  Rhode  Island,  may,  in  the  discretion  of  the  Secretary  of  War,  and  upon 
the  recommendation  of  the  Chief  of  Engineers,  be  diverted  or  applied  upon  modified 
projects  for  said  Fawtucket  River,  as  follows,  viz:  Any  balance  remaining  unex- 
pended after  the  completion  of  the  work  provided  for  imaer  the  existing  contracts  for 
improving  the  Fawtucket  River,  Rhode  Island,  may  be  used  in  deepening  the  chsm- 
nel  of  said  river  to  eighteen  feet,  and  in  increasing  the  widths  thereof  at  such  places 
between  Fawtucket  and  Frovidence  as  may  best  subserve  the  interests  of  commerce: 
Providedj  That  the  work  herein  authorized  shall  not  be  undertaken  until  the  consent 
of  the  State  of  Rhode  Island  shall  have  been  given  for  the  application  to  this  purpose 
of  the  portion  of  said  balance  heretofore  contributed  and  pi<^ged  by  said  State. 

Be  it  therefore  resolved.  That  the  consent  of  the  State  of  Rhode  Island  is  hereby  given 
for  the  application  to  the  said  purpose  of  the  portion  of  the  balance  of  the  appropria- 
tion herefore  contributed  and  pledged  by  the  State  of  Rhode  Island  for  said  improve- 
ments of  said  Fawtucket  River. 

During  the  year  393,477  cubic  yards  of  sand,  gravel,  clay,  and 
mud,  70.581  cubic  yards  of  bowlders  exceeding  in  dmiensions  1  cubic 
yard  each,  and  2,140.59  cubic  yards  of  rock  were  removed. 

"The  amoimt  expended  on  the  existing  project  up  to  Jime  30,  1909, 
exclusive  of  outstanding  liabiUties,  was  $70,890.08,  by  which  about 
three-quarters  of  the  16-foot  channel,  100  feet  wide,  has  been  dredged 
and  about  one-half  of  the  channel  through  the  rock  has  been  exca- 
vated. 

The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

The  effect  of  the  work  thus  far  done  on  the  new  project  is  to  afford 
a  channel  16  feet  deep  to  Phillipsdale,  about  2  miles  below  Paw- 
tucket,  and  to  facilitate  the  handlmg  of  vessels  in  Fawtucket  Harbor, 
but  the  full  benefit  of  the  16-foot  channel  will  not  be  experiencea 
until  the  project  is  completed. 

It  is  proposed  to  expend  the  simi  of  $20,000,  estimated  as  a  profit- 
able expenditure  for  maintenance  for  the  fiscal  year  1911,  in  removing 
such  shoaling  as  may  have  occurred  in  the  completed  portion  of  the 
channel. 

The  total  amount  of  commerce  on  this  river  is  422,370  tons,  chiefly 
coal,  fish,  oysters  and  oyster  shells,  and  building  materials,  valued 
at  $3,483,932. 

For  reference  to  report  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  84.  Reference 
to  report  on  preliminarjr  examination  ordered  by  the  river  and  harbor 
act  of  March  3,  1906,  will  be  found  on  page  92  of  the  report  for  1906. 
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July  1, 1908,  balance  unexpended $141,320.99 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        45,052.39 


July  1,  1909,  balance  unexpended 96,268.60 

July  1,  1909,  outstanding  liabilities 12,682.95 

Julyl,  1909,  balance  available 83,586.65 

July  1,  1909,  amount  covered  by  uncompleted  contracts 29, 444. 68 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  die  balance  un- 
expended July  1,  1909 20,000.00 

Submitted  in  compliance  with  re<^uirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  C  8.) 

9.  Providence  River  and  Harbor  and  Narragansett  Bay,  and  Green 
Jacket  shoal,  Rhode  Island, — (a)  Providence  River  and  Harbor  and 
Narragansett  Bay. — ^The  object  of  this  improvement  is  to  famish  a 
wide  and  deep  cnannel  for  foreign  and  coastwise  commerce  from  the 
ocean  to  Providence  and  to  provide  a  deep-water  anchorage  for  that 
harbor. 

Before  the  improvement  of  the  river  in  1853  the  available  low- 
water  depth  was  limited  to  4.5  feet.  Between  1852  and  1873,  $59,000 
was  expended  in  securing  first  9  feet  and  then  12  feet  depth  of  channel. 

The  approved  project  of  1878,  as  modified  in  1882,  provided  for 
deepening  the  river  and  deepening  and  widening  its  anchorage  basins 
so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with 
300  feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth 
with  600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth 
with  940  feet  width,  and  6  feet  depth  with  1,060  feet  width  from  Fox 
Point  to  Fields  Point,  all  at  a  total  cost  estimated  in  1882  at  $675,000. 
This  project  was  completed  in  1895. 

Another  project  onginating  in  the  river  and  harbor  act  of  June  3, 
1896,  provided  for  securing  a  ship  canal  400  feet  vnde  and  of  a  depth 
of  25  feet  at  mean  low  water  from  Sassafras  Point,  in  Providence 
Harbor,  through  Providence  River  and  Narragansett  Bay  by  the 
most  direct  route  practicable  to  the  ocean  by  way  of  the  '*  Western 
Passage,"  so  called,  at  an  estimated  cost  of  $732,820.  This  project 
was  put  under  the  continuing-contract  system  and  the  amount 
expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1908,  exclusive  of  outstanding  liabilities,  was  $476,210.28,  by 
which  the  channel  400  feet  wide  and  25  feet  deep  had  been  completed 
from  Sassafras  Point  to  the  deep  water  of  Narragansett  Bay  by  the 
Western  Passage. 

Under  date  of  June  11,  1904,  the  Chief  of  Engineers  authorized  the 
use  of  $2,000  of  the  balance  remaining  on  hand  of  the  appropriation 
for  securing  a  channel  through  the  Western  Passage  of  Narragansett 
Bay  for  the  removal  of  certain  obstructing  rocks  in  Dutch  Island 
Harbor,  Rhode  Island. 

The  total  amount  expended  on  projects  previous  to  the  existing 
project  was  $1,174,700.87. 
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The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  proviaes  for  an  enlarged  anchorage  area  of  25  feet  depth, 
extending  the  full  width  of  the  harbor  from  Fox  Point  on  the  north 
to  Long  Bed  and  Sassafras  Point  on  the  south,  including  the  area 
known  as  Green  Jacket  shoal,  at  an  estimated  cost  of  $607,778. 
This  project  was  enlarged  by  the  river  and  harbor  act  of  March  2, 
1907,  so  as  to  include  an  area  of  imiform  width  and  25  feet  deep  to 
the  eastward  of  the  main  ship  channel,  between  Long  Bed  and  Kettle 
Point,  for  which  $90,750  was  appropriated,  making  the  total  esti- 
mated cost  $698,528.  The  river  and  harbor  act  of  March  3,  1905, 
placed  this  work  under  the  continuing-contract  system. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $676,739.85,  by  which  all 
approved  projects  have  been  completed. 

The  effect  of  the  works  of  improvement  under  the  existing  project 
is  to  provide  an  anchorage  area  in  Providence  Harbor  of  about  288 
acres  witr  25  feet  depth,  except  that  in  some  of  the  earlier  portions 
of  the  work  there  has  been  some  slight  shoaling.  The  area  improved 
includes  all  of  Providence  Harbor  lying  between  Fields  and  Kettle 
points  on  the  south  and  Fox  and  India  points  on  the  north,  limited 
by  the  harbor  lines  on  the  east  and  west,  except  a  triangular  area 
containing  about  27.5  acres  in  the  southeast  comer  of  the  harbor, 
concerning  which  an  estimate  of  the  cost  of  removal  was  submitted 
February  4^  1908,  and  printed  as  House  Document  No.  919,  Sixtieth 
Congress,,  first  session,  and  a  strip  along  the  western  side  of  the 
southern  portion  of  the  harbor  containing  32.8  acres,  the  survey  of 
which  was  authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

The  only  work  contemplated  is  that  of  maintenance  of  the  existing 

Eroject,  and  it  is  proposed  to  apply  to  this  purpose  the  existing 
alance  and  the  allotment  of  $15,000  made  from  the  appropriation 
of  March  3,  1909. 

It  is  proposed  to  apply  the  sum  of  $30,000,  estimated  for  main- 
tenance for  the  fiscal  year  1911,  to  the  maintenance  of  the  anchorage 
area  and  of  the  channel  leading  from  Providence  Harbor  to  deep 
water  in  Narragansett  Bay. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  85. 

Reference  to  reports  of  examination  and  survey  made  in  pur- 
suance of  act  of  March  2,  1907,  will  be  foimd  on  page  97  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1908. 

The  commerce  of  Providence  Harbor  in  1908  was  about  3,379,574 
tons,  chiefly  coal,  general  merchandise,  and  fish,  valued  at  $93,309,495. 

(6)  Green  Jacket  shoal. — This  shoal  was  in  that  part  of  Provi- 
dence River  which  constitutes  the  harbor  of  Providence.  It  lay  off 
the  wharves  on  the  south  front  of  the  city  and  occupied  a  part  of  the 
harbor  that  is  required  for  anchorage  purposes,  covering  an  area  of 
about  18  acres  between  the  15-foot  curves  and  about  30  acres  in  aU. 

In  its  original  condition  the  shoal  in  many  places  carried  only  1 
foot  of  water  and  was  a  very  troublesome  obstruction. 

The  project  for  the  removal  of  this  shoal  was  adopted  August  5, 
1886. 

The  sum  of  $104,250  was  expended  on  this  work  up  to  June  30, 
1904,  by  which  23.8  acres  out  of  the  original  30  of  tnis  shoal  had 
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been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  secured 
over  the  central  and  largest  portion  of  the  shoal,  in  addition  to  a 
20-foot  depth  in  the  main  channel,  making  an  important  addition  to 
the  anchorage  faciKties  of  Providence  Haroor. 

In  the  river  and  harbor  acts  of  June  13,  1902,  and  March  3,  1905, 
provision  was  made  for  the  removal  of  the  remaining  portions  of  this 
shoal  in  connection  with  the  project  for  an  enlarged  anchorage  aresr 
in  Providence  Harbor,  and  all  of  the  remaining  portions  of  the  shoal 
were  removed  under  the  appropriations  made  by  these  acts. 

There  has  been  some  shoaling  over  those  portions  of  the  area 
dredged  prior  to  this  year,  which  probably  extends  along  the  eastern 
side  of  the  recently  dredged  anchorage  area. 

The  effect  of  the  improvement  is  stated  in  connection  with  the 
report  on  Providence  Harbor. 

For  reference  to  reports  containing  more  extended  information  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  85. 

July  1, 1908,  balance  unexpended $126, 130. 80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15, 000. 00 

Received  from  sale  of  material 2. 77 


141, 133. 67 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      104, 342. 65 

July  1,  1909,  balance  unexpended 36, 790. 92 

July  1, 1909,  outstanding  liabilities 41. 76 

July  1 ,  1909,  balance  available 36, 749. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 30,000.00 

Submitted  in  compliance  with  reouirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  C  9.) 

10.  Harbor  at  Newport^  R.  J, — ^This  harbor  is  at  the  main  entrance 
to  Narragansett  Bay,  and  throughout  the  year  it  serves  as  an  easily 
accessible  harbor  of  refuge  to  foreign  and  coast\\'ise  commerce. 

Before  improvement  tne  capacity  of  the  inner  harbor  was  Umited 
by  shoals,  and  it  was  not  adeouate  to  the  number  and  size  of  the 
vessels  seeking  it  for  refuge.  The  southern  or  main  entrance  was 
obstructed  by  a  bar  wliich  stretched  out  from  Goat  Island  and  the 
northern  entrance  by  a  sharp,  rocky  spit  near  Rose  Island,  and  the 
general  business  wharves  of  tne  city  could  not  be  reached  at  low  tide 
by  vessels  drawing  more  than  8  feet.  The  mean  tidal  range  is  about 
3.75  feet.  Between  1873  and  1875,  $28,500  was  appropriated  to  secure 
12  feet  depth  in  the  harbor.     This  work  was  completed  in  1876. 

The  project  adopted  in  1880  and  modified  in  1882,  1883,  1884,  1890, 
and  1895  provided  for  widening  and  deepening  the  channel  from 
Narragansett  Bay  into  Newport,  so  as  to  secure  15.  feet  depth  at 
mean  Tow  water  with  at  least  750  feet  width;  for  the  extension  of  the 
13-foot  depth  and  10-foot  depth  anchorage  basins,  and  for  dredging  a 
channel  10  feet  deep  along  the  state  harbor  Une  southward  to  opposite 
the  gas  company's  wharr;  for  the  partial  cutting  off  of  the  shoal  spit 
at  the  southern  end  of  Goat  Island;  for  the  construction  of  jetties  on 
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the  western  shore  of  Goat  Island;  so  as  to  protect  the  end  of  this 
island  from  erosion  and  to  prevent  the  drift  of  sand,  etc.,  around  the 
island  into  the  adjacent  parts  of  the  harbor  and  channel'  and  for  the 
removal  of  Spindle  rock,  a  sharp,  rocky  spit  near  Rose  Island;  all  at  a 
total  cost  estimated  in  1895  at  $206,200. 

The  amount  expended  on  the  original  and  modified  projects  prior  to 
operations  imder  the  existing  project  was  $244,695.71,  by  which  the 
projected  work  was  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  provides  tor  dredging  a  channel  750  feet  wide  and  18  feet 
deep  at  mean  low  water  around  the  southerly  end  of  Croat  Island  and 
northward  through  the  harbor,  in  accordance  with  House  Document 
No.  121,  Fifty-eighth  Congress,  second  session,  for  the  extension  of 
the  13-foot  anchorage  area  southward  to  the  harbor  line  and  the 
removal  of  Nourmahal  rock  in  Brentons  Cove  off  the  Fort  Adams 
shore,  t>o  a  depth  of  18  feet,  in  accordance  with  House  Document  No. 
438,  Fifty-ninth  Congress,  second  session,  at  a  total  estimated  cost  of 
$250,900,  which  has  been  appropriated.  The  work  has  been  carried 
on  under  a  continuing  contract. 

The  amount  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $185,041.08,  by  which  the 
project  was  completed,  with  the  exception  of  the  removal  of  some 
areas  of  ledge  rock  which  were  uncovered  in  dredging  in  the  southern 
part  of  the  harbor. 

It  is  proposed  to  appljr  the  existing  balance  to  the  removal  of  those 
portions  or  the  ledge  which  form  the  most  dangerous  obstructions. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been  a 
large  increase  in  the  size  and  number  of  vessels  using  it.  The  com- 
merce for  1908  was  about  200,530  tons,  principally  fish,  coal,  and 
general  merchandise,  valued  at  $9,246,164. 

This  includes  freight  passing  through  the  harbor,  but  destined  for 
other  ports.  It  has  b^me  one  of  the  most  important  harbors  of 
refuge  on  the  southern  New  England  cOast,  and  is  much  used  as  a 
point  for  breaking  up  and  making  up  tows  for  coal  barges  and  for  the 
transshipment  of  fish. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  87. 

July  1, 1908,  balance  unexpended 1120, 192. 70 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 53, 800. 00 

172, 992. 70 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      107,979.30 

Julv  1,  1909,  balance  unexpended 66, 013. 40 

July  1,  1909,  outstanding  liabilities 4,774.34 

July  1,  1909,  balance  available 61, 239. 06 

(See  Appendix  C  10.) 

11.  Harbor  of  refuge  ai  Point  Judith ,  Rhode  Island. — Point  Judith 
is  the  southeastern  extremity  of  the  township  of  South  Kingston, 
R.  I.,  and  marks  the  southwestern  entrance  to  Narragansett  Bay. 
A  long  ledge^  known  as  '* Squid  Ledge,*'  projects  over  a  mile  from  the 
shore  in  a  direction  south  by  east  about  1.5  miles  west  of  the  point. 
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This  location  was  dangerous  for  vessels  to  pass  during  a  storm, 
especially  for  the  light-built  baizes  transporting  coal  from  New  York 
Bay  points  to  Narragansett  Bay. 

The  existing  project  of  September  19,  1890,  provides  for  the 
construction  at  this  point  of  a  natural  harbor  of  refuge  nearly  a 
square  mile  in  area,  by  means  of  two  stone  breakwaters.  The  main 
breakwater,  built  partly  on  Squid  Ledge,  is  approximatelv  V-shaped, 
facing  outward  in  a  direction  about  south  by  west,  and  Ijans:  at  a 
considerable  distance  from  the  shore.  Eastward  of  the  main  break- 
water a  detached  breakwater,  nearly  parallel  to  the  line  of  the  eastern 
arm  of  the  main  breakwater  prolonged  shoreward,  was  planned  to 
shelter  the  eastern  entrance,  so  as  to  give  protection  against  easterly, 
southerly,  and  westerlv  storms,  the  mainland  itself  forming  a  pro- 
tection on  the  north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000. 
This  project  was  modified  by  the  report  of  a  Board  of  Engineers  con- 
vened to  consider  and  report  upon  the  construction  of  this  harbor, 
which  was  approved  November  16,  1896,  and  provided  for  raising 
the  crest  of  the  eastern  arm  and  extending  the  western  arm  to  its 
originally  projected  length,  at  an  estimated  cost  of  $444,311,  and 
deferring  tne  construction  of  the  easterly  detached  breakwater  as  a 
part  of  the  main  project  until  the  completion  of  the  main  break- 
water should  demonstrate  its  necessity  or  otherwise.  The  river  and 
harbor  act  of  June  13,  1902,  made  a  further  modification  by  pro- 
viding for  the  construction  of  the  easterly  detached  breakwater  and 
continuing  it  to  the  shore,  at  an  estimated  cost  of  $196,193  for  the 
detached  oreakwater  and  $187,558.80  for  the  shore  extension.  A 
further  modification  was  made  by  the  act  of  March  2, 1907,  authorizing 
an  extension  seaward  of  the  easterly  breakwater  at  an  addition^ 
estimated  cost  of  $186,248.20,  making  the  total  cost  of  this  break- 
water $570,000  and  a  total  estimate  for  the  project  and  its  modi- 
fications of  $2,264,311. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  the  further 
extension  of  the  easterly  breakwater  under  the  continuing-contract 
system,  appropriating  $100,000  therefor  and  authorizing  the  expendi- 
ture of  an  additional  $170,000  (appropriated  by  the  sundry  civil  act 
of  Ma5r  27,  1908)  for  its  completion.  Under  date  of  May  11,  1907, 
a  continuing  contract  was  entered  into  for  this  extension.  Work 
under  this  contract  was  commenced  June  15,  1907,  and  it  was  com- 

Eleted  JanuaiT  11,  1909,  and  leaves  an  easterly  opening  into  the 
arbor  1,200  feet  in  width.  About  $8,443.35  was  expended  during 
the  vear  in  repairs  to  the  main  breakwater. 

The  sum  of  $1,793,823.78  had  been  expended  on  this  work  up  to 
June  30,  1909,  of  which  $14,860.67  was  for  maintenance.  By  this 
expenditure  the  main  breakwater  had  been  built  to  a  total  length  of 
6,970  feet  with  a  height  of  10  feet  above  mean  low  water,  and  the 
easterly  breakwater  had  been  completed  for  a  distance  of  2,240  feet 
out  from  the  high-water  line  on  shore  to  about  30  feet  depth  of  water. 

Before  the  construction  of  the  breakwater  the  area  inclosed 
within  the  lines  upon  which  it  has  been  built  and  the  shore  was 
about  640  acres,  of  which  390  acres  has  over  25  feet  of  water  and 
198  acres  additional  over  18  feet.  The  18-foot  area  and  the  whole 
water-covered  area  has  since  been  considerably  reduced  by  shoaling 
in  the  western  part. 

Proceedings  for  the  condemnation  of  land  required  for  the  shore 
end  of  the  breakwater  are  in  progress.    The  dec^ecjc^p^ej^^^ji^e 
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land  to  the  uses  of  the  United  States  was  entered  on  May  26,  1906, 
and  the  commission  to  assess  the  land  damages  viewed* the  land 
May  23,  1907.  A  hearing  was  held  before  the  conmiissioners  at 
Narragansett  Pier  on  August  14, 1907,  and  at  Providence,  R.  I.,  May 
27  and  28,  1909. 

About  79  per  cent  of  the  approved  project  with  its  modifications 
has  been  completed.  The  result  of  the  improvement  has  been  to 
create  a  harbor  of  refuse  fairly  suitable  for  sailing  vessels  and 
steamers,  though  the  homing  ground  is  poor,  but  not  well  suited  for 
tows  of  barges,  on  account  of  the  narrowness  of  the  entrances,  the 
direction  of  tl^  entering  courses  with  respect  to  that  of  the  worst 
seas  and  the  fact  that  the  central  part  of  tne  area  is  obstructed  by  a 
dajigerous  reef. 

About  30  feet  can  be  carried  at  mean  low  water  into  the  eastern 
and  from  18  to  19  feet  into  the  western  entrance.  The  mean  range 
of  tide  is  3.1  feet. 

Seven  hundred  and  fifty-five  vessels  used  the  harbor  during  the 
fiscal  year,  of  which  192  belonged  to  the  contractor  for  construction 
and  maintenance  of  the  breakwaters.  Of  these  755,  there  were  301 
schooners,  149  sloops,  64  steamers,  11  yawb,  117  tugs,  and  113  barges; 
iHit  101  of  the  tugs  and  91  of  the  barges  belonged  to  the  contractors. 

The  storms  of  the  winter  of  1908-9  accompanied  by  high  tides 
damaged  the  breakwaters  to  some  extent,  which  will  be  repaired 
with  funds  in  hand. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  an  ex- 
amination with  a  view  to  further  improvement  of  the  harbor.  The 
report  of  this  examination  was  printed  as  House  Document  No.  911, 
Sixtieth  Congress,  fiirst  session,  in  connection  with  which  matter 
House  Document  No.  935,  Sixtieth  Congress,  first  session,  contains 
certain  pMipers  relating  to  Point  Judith  Ilarbor  of  Refuge,  bearing 
upon  its  importance  and  the  necessity  for  a  landing  pier  at  that  place. 
No  estimate  is  submitted  for  further  work  on  the  existing  project  for 
this  locality  pending  action  by  Congress  on  the  modmed  plan  of 
improvement  contained  in  the  report  of  examination  just  mentioned. 

July  1,  1908,  balance  unexpended $193,049.99 

Amount  allotted  from  appropriatioo  by  river  and  harbor  act  approved 

March  3. 1909 10,000.00 

Amount  allotted  from  emergency  appropriation  by  river  and  harbor  act 

approved  March  2, 1907 10,000.00 

213,049.99 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $158, 386. 81 

For  maintenance  of  improvement 8,443.35 

166,830.16 


July  1, 1909,  balance  unexpended 46,219.83 

July  1,  1909,  outstanding  liabilities 52.50 

July  1, 1909,  balance  available 46,167.33 

Amount  (estimated)  required  for  completion  of  existing  project 444, 311. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endinp  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1 ,  1909 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  11.)  oytzedbyGoOgle 
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12.  Entrance  to  Point  Judith  Pond,  Rhode  Island, — Point  Judith 
Pond  is  a  Shallow  salt  pond,  lying  in  the  rear  of  the  sandy  beach  of  the 
Rhode  Island  shore,  just  west  of  Point  Judith.  Before  improvement 
it  was  frequently  cut  off  from  the  ocean. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  the  widening  and  deepening  of  the  present  opening  into 
the  pond  and  the  extension  of  jetties  for  the  maintenance  of  such 
opening. 

The  State  of  Rhode  Island  and  the  town  of  South  Kingstown  are 
making  the  opening  into  the  pond. 

No  general  project  for  the  improvement  of  this  channel  has  been 
formed.  The  appropriations  of  $7,500  made  in  1892,  $2,500  in  1894, 
and  of  $2,000  in  1905  were  expended  in  extending  and  strengthening 
the  western  jetty,  originally  built  by  the  State,  for  the  expenses  of  the 
Board  of  Engineers  authorized  by  river  and  harbor  act  of  June  13, 
1902,  and  for  surveys. 

The  river  and  harbor  act  of  March  2,  1907,  provides  $8,000  for 
"continuing  improvement  and  for  maintenance,"  "which  amount 
shall  be  expended  for  dredging.'' 

In  1905  the  excavated  channel  through  the  beach  proper  was  about 
3,000  feet  long  and  carried  a  navigable  depth  of  about  6  feet,  but  for 
a  like  distance  beyond  this  point  there  was  practically  no  navigable 
depth  at  low  tide,  there  being  a  wide  sand  oar  crossed  by  irregular 
streams  rarely  carrying  as  much  as  1  foot  of  water.  On  the  pond  side 
of  this  bar  there  was  about  5  feet  depth.  The  difference  of  level 
between  the  pond  and  the  ocean,  together  with  the  relatively  small 
sectional  area  of  the  channel,  is  such  as  to  create  very  strong  cur- 
rents. No  dredging  through  this  bar  would  be  permanent  without 
some  auxiliary  directing  works  to  control  the  flow  of  the  current. 
An  appropriation  of  $6,000  was  made  at  the  1907  session  of  the  Rhode 
Island  general  assembly,  and  it  was  expected  that  the  use  of  the  com- 
bined appropriations  might  result  in  some  benefit  to  the  work,  but 
the  threatened  cutting  away  of  the  sand  behind  the  westerly  jetty  at 
the  entrance  to  the  pond  made  it  necessary  to  use  the  state  money 
in  an  effort  to  check  this  wash. 

In  the  spring  of  1909  it  was  found  that  a  portion  of  the  bar  at  the 
inner  end  of  the  channel  had  been  carried  farther  into  the  pond,  leav- 
ing a  crooked  channel  through  it,  and  still  leaves  a  bar  at  the  inner 
end  of  the  new  channel  with  about  3  feet  of  water  on  it  at  mean  low 
water. 

The  mean  range  of  tide  is  3.1  feet. 

No  part  of  the  1907  appropriation  for  dredging  of  $8,000  has  as  yet 
been  used. 

The  total  expenditures  to  June  30,  1909,  were  $12,000,  resulting  in 
improving  the  entrance  to  the  extent  stated  above.  The  locaUty  is 
not  deemed  worthy  of  further  improvement  at  present. 

The  commerce  of  the  pond  is  very  small  and  consists  mainly  of 
oysters  caught  in  the  Point  Judith  Pond,  which  are  shipped  by  rail. 

A  report  of  the  preUminary  examination  of  this  waterway  was 
submitted  April  13,  1909,  in  accordance  with  the  provisions  of  the 
river  and  harbor  act  of  March  3,  1909,  reference  to  which  wiU  be 
foimd  on  page  100  of  this  report. 
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For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  90. 

Jolyl,  1908,  balance  unexpended $8,000.00 

July  1, 1909,  balance  unexpended 8,000.00 

(See  Appendix  C  12.) 

IS.  Harbor  cf  refuge  at  Block  Island,  Rhode  Island. — ^This  island 
is  about  14  miles  east  of  the  eastern  end  of  Lon^  Island,  and  about 
10  miles  distant  from  the  nearest  point  of  the  mamland. 

The  object  of  the  improvement  was  to  furnish  a  harbor  of  refuge 
for  medium-draft  vessels  engaged  in  foreign  and  coastwise  com- 
merce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  at  aU. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  break- 
water on  the  eastern  side  of  the  island  for  a  narbor  for  medium- 
draft  vessels,  this  work  being  completed  in  1878.  Between  1880  and 
1882,  $25,000  was  appropriated  for  dredging  an  inner  basin  and  the 
protection  of  the  shore  next  to  the  brea^ater,  this  work  bein^  com- 
pleted in  1884.  In  1884,  $15,000  was  appropriated  for,  additions  to 
the  breakwater,  this  money  being  so  spent  and  the  work  completed 
in  1884-85. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  con- 
struction of  a  harbor  of  refuge  consisting  of  an  inclosed  inner  harbor 
800  feet  square,  .protected  by  an  L-shaped  breakwater,  for  small  ves- 
sels, and  an  exterior  harbor  for  larger  ones,  protected  by  the  original 
breakwater,  at  a  total  cost  estimated  in  1888  at  $75,000.  This 
proiect  was  practically  completed  in  1893. 

The  total  expenditure  pnor  to  commencing  work  on  the  existing 
project  was  $400,575.17. 

The  existing  project  of  Jime  3,  1896,  provides  for  raising  the  entire 
breakwater  to  proper  height  and  stopping  sand  leaks  between  certain 
points  and  dredging  the  main  inner  harbor  to  a  depth  of  10  feet,  at 
an  estimated  cost  or  $83,985. 

At  the  adoption  of  the  present  proiect  this  harbor  was  neither 
large  enough  nor  weU  enough  protected  for  the  proper  harborage  of 
the  craft  seeking  refuge  at  this  place  diu'ing  storms  and  bad  weather. 

The  simi  of  $118,172.39  had  been  expended  on  the  existing  project 
up  to  June  30,  1909,  of  which  $17,983.47  was  for  maintenance.  By 
this  expenditiure  the  entrance  to  the  inner  harbor,  which  had  shoaled 
up  from  the  drift  of  sand,  had  been  partially  dredged  to  a  depth  of 
12  feet  and  redredged  to  a  depth  of  10  feet  several  times.  The  north 
wall  of  the  inner  harbor  had  oeen  strengthened  and  repaired  and  the 
existing  project  completed.  The  accumulation  of  sand  along  the 
inner  side  of  the  original  breakwater,  as  noted  for  a  number  of  years, 
continues,  and  $12,500  was  allotted  from  the  appropriation  made  by 
the  river  and  harbor  act  of  March  3,  1909,  for  maintenance. 

No  work  of  improvement  or  maintenance  was  carried  on  during  the 
year  beyond  a  survey  of  the  harbor  and  receiving  proposals  for  redredg- 
ing  portions  of  the  harbor  which  had  shoaled  smce  tne  previous  work. 
The  improvement  provides  an  anchorage  of  about  17  acres,  with  a 
least  depth  of  10  feet  at  mean  low  water,  10  acres  of  which  is  within 
9001— BNo  1909 ^7 
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the  walls  of  the  inclosed  inner  harbor.  The  commerce  of  this  harbor 
amounts  to  11,861  tons,  chiefly  fish  and  general  merchandise,  valued 
at  $591,873. 

Reference  to  reports  of  an  examination  and  survey  made  in  pursu- 
ance of  the  act  of  March  2, 1907,  will  be  found  on  page  97  of  the  Annual 
Report  of  the  Chief  of  Engineers,  U.  S.  Army,  for  1908. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  91. 

Further  work  awaits  action  of  Congress  on  the  project  submitted 
in  compliance  with  the  provisions  of  the  river  and  harbor  act  of  March 
2, 1907. 

July  1, 1908,  balance  unexpended 1719.42 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 12,500.00 

13,219.42 
June  30, 1909,  amount  expended  during  fLScal  year: 

For  worn  of  improvement. . ., $132. 08 

For  maintenance  of  improvement 143. 73 

675. 81 


July  1,  1909,  balance  unexpended 12, 643.  61 

July  1,  1909,  outstanding  liabilities 50.06 

July  1,  1909,  balance  available 12, 593.  55 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 12,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  13.) 

14'  Great  Salt  Pond,  Block  Island,  Rhode  Island. — ^The  Great  Salt 
Pond  is  located  about  the  center  of  Block  Island  and  contains  an 
anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  work  of  converting  the  pond  into  a  harbor  of  refuge  by  making 
a  channel  through  the  beach  on  the  west,  connecting  it  with  deep 
water  in  the  ocean,  was  started  by  the  State  of  Rhode  Island  and  the 
town  of  New  Shoreham. 

The  channel,  under  the  existing  project  of  June  3, 1896,  as  modified 
in  1900,  is  to  be  600  feet  wide  and  have  a  central  depth  of  26  feet  for 
a  width  of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504 
feet,  the  channel  seaward  to  be  protected  on  the  south  by  a  jetty 
extending  to  350  feet  beyond  the  original  18-foot  contour  and  on  the 
north  by  a  jetty  about  1,200  feet  long,  and  the  sides  of  the  channel 
where  it  passed  through  the  original  beach  to  be  protected  by  stone 
revetments  and  sand  fences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  the  work  commenced  under  the  General  Government 
a  channel  of  varying  width  and  depth  had  been  dredged  with  the 
money  appropriated  hj  the  State  and  town,  which  would  permit  of 
12-foot  draft  Doing  carried  in. 

The  south  jetty  had  been  built  out  837  feet,  and  a  north  jetty  250 
feet  long  had  also  been  built,  but  at  a  distance  of  720  feet  from  the 
south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted  project. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Up  to  June  30, 1909,  $198,979.89  had  been  expended  by  the  General 
Government  on  the  existing  project,  of  which  $9^943.24  hs^d  been 
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used  for  maintenance  and  repair.  By  this  expenditure  the  south 
letty  had  been  extended  439  feet  beyond  the  oririnally  projected 
length,  making  a  total  of  1,691  feet  from  the  initiiu  point  on  shore. 
Some  damage  done  by  a  severe  storm  in  the  spring  or  1900  had  been 
repaired.  The  25-foot  deep  channel  150  feet  wide  had  been  completed, 
and  a  cut  23  feet  deep  ana  30  feet  wide  had  been  made  on  either  side 
of  it,  that  on  the  northerly  side  of  the  channel  going  but  about  half- 
way through.  The  18-foot  depth  had  been  dre(^ed  to  a  width  of  300 
feet. 

During  the  last  fiscal  year  a  survey  of  the  entrance  has  been  made. 
The  dredge  Oedney,  transferred  to  this  district  in  the  latter  part  of 
June,  was  engaged  two  days  in  dredging  sand  that  had  accumulated 
in  the  channd. 

There  remains  to  complete  the  existing  project  the  construction  of 
jetties  as  planned  and  dredging  to  secure  tne  widths  and  depths  pro- 
jected, and  the  appropriation  asked  for  will  be  applied  to  this  work. 

The  work  required  to  complete  the  existing  project  is  for  the  pur- 
pose of  extending  the  benefits  of  the  improvement. 

The  commerce  of  this  harbor  amounts  to  10,458  tons,  chiefly  of  fish 
and  general  merchandise,  valued  at  $636^425.  During  the  summer 
season  a  large  number  of  passengers  is  earned  to  Block  Island  through 
this  harbor. 

Provision  was  made  in  the  river  and  harbor  act  of  March  3,  1909, 
for  a  preliminary  examination  and  survey  of  the  inner  harbor  of  the 
Great  Salt  Pond,  report  of  which  will  be  submitted  as  soon  as  possible. 

For  reference  to  reports  containing  more  extended  information,  see 
Annuid  Report  of  the  Chief  of  Engineers  for  1905,  page  92. 

July  1,  1908,  balance  unexpended $8, 848.  59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,500.00 

21, 348.  59 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |7, 688. 48 

For  maintenance  of  improvement 140.00 

7,828.48 

July  1,  1909,  balance  unexpended 13,520. 11 

July  1,  1909,  outstanding  habilities 946.33 

July  1,  1909,  balance  available 12, 573.  08 

Amount  (estimated)  required  for  completion  of  existing  project 105, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 105,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

(See  Appendix  C  14.) 

16,  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation— ScTiooner  Harry  Messer,  Steamer  Horatio  HaU,  Schoon^  Jennie 
French  Potter. 

(a)  Schooner  Harry  Messer,  a  three-masted  wooden  schooner,  was 
sunk  on  the  northeast  part  of  Handkerchief  Shoal,  Nantucket  Sound, 
Massachusetts.  Removal  commenced  February  10,  1909;  completed 
March  1,  1909.    The  total  cost  of  removal  was  $898.99. 

Q>)  Steamer  Horatio  HaU  was  sunk  in  collision  in  Pollock  Rip  Slue, 
eastern  entrance  to  Nantucket  Sound,  March  10,  1909.    Work  ofj 
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removal  commenced  April  12  and  was  completed  June  28,  1909.  The 
total  cost  of  removal  was  $3,441.56. 

(c)  Schooner  Jennie  French  Potter ,  a  five-masted  wooden  schooner, 
was  sunk  on  Half  Moon  Shoal,  at  the  eastern  end  of  Horae  Shoe  ShoaJ, 
about  If  miles  north,  northeast  of  Cross  Rip  Light-Ship,  Nantucket 
Sound,  Massachusetts.  The  wreck  was  reported  as  a  dangerous 
obstruction  to  navigation  and  removal  recommended  June  28,  1909. 

(See  Appendix  C  15.) 

EXAMINATION  MADE   IN   OOBiPLIANCE   WFFH  RIVER   AND  HARBOR   ACT 
APPROVED  MARCH   3,  1909. 

Report  dated  April  13,  1909,  on  preliminary  examination  of  PoirU 
Judith  Pondy  Rhoae  Island,  avd  the  entrance  thereto,  with  a  view  to 
obtaining  a  navigable  depth,  required  bv  the  river  and  harbor  act  of 
March  3, 1909,  was  duly  submitted  by  the  district  oflScer.  It  was  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  was  transmitted  to  Congress  and  printed  in  House  Docu- 
ment No.  79,  Sixty-first  Congress,  first  session.  The  locaUty  is  not 
considered  worthy  of  improvement  at  the  present  time  by  the  General 
Government  in  the  manner  proposed. 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND 
HARBOR  ACT  APPROVED   MARCH   2,  1907. 

Reports  on  preUminary  examinations  and  survey  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  ana  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated: 

1.  Preliminary  examination  and  survey  of  New  Haven  Harbor,  Gonr- 
necticut  with  a  view  to  determining  whether  a  greater  depth  is  needed,  also 
the  rocks  in  Morris  Gove.— Reports  dated  May  15,  1907,  and  July  31, 
1908,  respectively,  are  printed  in  House  Document  No.  1169,  Sixtieth 
Congress;  second  session.  Two  plans  of  improvement  are  presented, 
estimated  to  cost  $68,000  and  $212,000,  respectively. 

;8.  Preliminary  examination  of  Connecticut  River  between  Hartford, 
Conn,,  and  HotyoJce,  Mass. — Report  dated  October  31,  1908,  is 
printed  in  House  Document  No.  1311,  Sixtieth  Congress,  second  ses- 
sion. The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government  on  account  of  the  cost  being  out  of  proportion 
to  the  probable  benefits. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  NEW  LONDON, 
CONNECTICUT,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Harry  Tajlor,  Corps  of 
Engineers.  Division  engineer.  Col.  John  G.  D.  Knight,  Corps  of 
Engineers. 

1.  PawcatucTc  River,  Rhode   Island  and   Connecticui. — The  navi- 

fable  part  of  the  Pawcatuck  River  extends  5  miles  from  Westerly, 
L  I.,  to  its  outlet,  in  Little  Narragansett  Bay,  through  the  northern 
part  of  which  a  navigable  channel  extends  2^  miles  to  Stoninffton 
Harbor,  Connecticut,  through  which  Long  Island  Sound  is  reacned. 
Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  ther^  ^n^  tUP-  ^i 
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feet  of  water,  and  the  greatest  depth  that  could  be  carried  through 
the  bay  channel  was  4^  feet. 

The  original  projects,  that  of  1871  for  the  river  channel  and  that 
of  1879  for  the  channel  across  the  bay,  provided  for  depths  of  5^  and 
7  feet  and  widths  of  75  and  200  feet,  respectively.  The  expenditure 
on  the  original  projects  was  $97,500.01. 

The  present  project,  adopted  in  1896,  provides  for  a  channel  10 
feet  deep  from  Stonington,  Conn.,  to  Westerly,  R.  I.,  with  a  width 
of  200  feet  from  Stonii^on  to  Avondale,  R.  I.,  a  distance  of  about  4 
miles;  a  width  of  100  feet  from  Avondale  to  the  lower  wharves  at 
Westerly,  a  distance  of  about  3  miles,  and  a  width  of  40  feet  between 
the  upper  and  lower  wharves  of  Westerly,  a  distance  of  about  one- 
half  mile,  at  a  total  estimated  cost  of  $200,361.60.  The  river  and 
harbor  act  of  March  3, 1905,  authorized  the  use  of  $1,000  of  the  appro- 
priation for  the  improvement  of  the  Pawcatuck  River  in  the  removal 
of  obstructions  at  Watch  Hill,  at  the  southeastern  part  of  the  Little 
Narragansett  Bay.  The  greater  portion  of  the  obstructions  was  re- 
moved in  January  and  February,  1906,  at  a  cost  of  $865.82. 

On  this  project  $72,094.96  had  been  expended  to  June  30,  1909, 
therewith  completing  the  section  40  feet  wide  along  the  wharves  of 
Westerly,  extending  the  100-foot  channel  downstream  1,800  feet, 
making  a  channel  through  little  Narragansett  Bay  100  feet  wide 
and  10  feet  deep  and  extending  the  100-foot  channel  upstream  to 
within  2,000  feet  of  the  channel  extended  downstream  from  Wes- 
terly. Of  this  amount  $15,080.41  was  appUed  to  maintenance. 
The  project  is  about  25  per  cent  completed. 

The  maximum  draft,  which  could  be  carried  June  30,  1909,  was  10 
feet  in  the  bay  channel,  7  feet  in  the  river,  and  6  feet  near  Watch 
Hill.  The  mean  rise  of  tide  is  2.6  feet  at  the  mouth  of  the  river  and 
2.3  feet  at  Westerly. 

The  effect  of  the  improvement  is  to  permit  coal,  lumber,  and  build- 
ing material  to  be  dehvered  in  vessels  at  Westerly,  and  to  slbip  there- 
from granite  in  vessels  instead  of  by  rail,  thus  giving  water  competi- 
tion for  these  materials,  with  a  resulting  benefit  in  the  reduction  of 
freight  rates. 

Tne  available  balance  and  the  appropriation  asked  for  will  be 
applied  toward  maintenance  and  the  completion  of  the  project. 

The  reported  tonnage  for  1908  was  59,037,  valued  at  $303,775.53. 

July  1,  1908,  balance  unexpended 125,459.74 

June  30, 190^,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      19,554.71 


July  1,  1909,  balance  imexpended 5,905.03 

July  1,  1909,  outstanding  liabilities 5, 772. 25 

July  1,  1909,  balance  available 132. 78 

July  1,  1909,  amount  covered  by  uncompleted  contracts 100. 00 

Amount  (estimated)  required  for  completion  of  existing  project 138, 342. 01 

Amount  that  can  be  profitably  exx>ended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1, 1909 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  1.) 
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2.  New  London  Harbor,  Connecticut— "New  London  Harbor,  which 
comprises  the  lower  3  miles  of  the  Thames  River,  has  a  navigable 
widtn  of  one-quarter  to  IJ  miles  and  depth  of  26  feet  or  more  in  the 
main  channel  from  Long  Island  Sound  to  the  railroad  drawbridge 
which  crosses  the  river  above  the  New  London  dock  front.  This 
channel,  especially  opposite  New  London,  follows  the  east  bank. 
Between  it  and  the  city  docks  is  a  nearly  level  area  having  a  general 
depth  of  10  to  15  feet.  Before  improvement  part  of  the  docks  were 
accessible  to  vessels  of  16  to  18  feet  draft  at  high  tide  only. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  provides  for  dredging  ana  maintaining  a  ship  channel  400  feet 
or  more  in  width,  23  feet  deep,  and  about  6,000  feet  long.  This  chan- 
nel leaves  the  deep  water  of  the  river  opposite  Fort  Trumbull  on  the 
west  side,  skirts  the  water  front  of  the  city,  including  that  of  Win- 
throp  Cove,  to  the  Central  Vermont  Railroad  bridge  and  the  east  side 
of  the  Central  Vermont  dock,  and  joins  the  natural  deep  channel  at  a 
distance  of  about  4,000  feet  upstream  from  the  point  of  beginning. 
The  estimated  cost  of  the  improvement  was  $145>000,  and  $1,000  per 
annum  for  maintenance.  For  map  see  House  Document  No.  392, 
Fifty-sixth  Congress,  first  session. 

X]p  to  June  30, 1909,  $141,400  had  been  expended  on  the  project. 

The  project  dredging  was  completed  und!er  a  continuing  contract 
in  October,  1904.  This  completed  the  project  except  at  two  small 
areas  of  ledge  rock  in  the  Fort  TrumbuU-Shaws  Cove  arm  of  the  chan- 
nel, where  there  were  depths  of  about  18  feet,  and  at  a  part  of  a  city 
Sipe  sewer  crossing  the  middle  of  the  dredged  channel,  wnere  the  least 
epth  was  21.6  feet.  The  rock  in  the  channel  was  removed  in  1907. 
A  draft  of  23  feet  can  be  carried  to  opposite  all  the  principal  docks. 
The  additional  work  proposed  is  to  mamtain  the  improvement. 

The  effect  of  this  improvement  has  been  to  materially  reduce 
freight  rates. 

Tne  mean  range  of  tide  is  2.6  feet. 

Under  a  modification  of  the  existing  Thames  River  project,  adopted 
in  1892,  Shaws  Cove,  a  branch  of  New  London  Harbor,  has  been 
dredged  to  12  feet. 

The  reported  tonnage  of  this  port  for  the  year  1908,  principally 
coal,  building  material,  oil,  and  steamboat  freight,  and  exclusive  of 
that  pertaining  to  Shaws  Cove  and  Thames  River,  was  746,967,  val- 
ued at  $12,753,777.83. 

Reference  to  reports  on  examination  and  survey  made  in  pursuance 
of  act  of  March  2,  1907,  will  be  found  on  page  122  of  report  for  1908. 

July  1, 1908,  balance  unexpended $5,919.41 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $319. 41 

Carried  to  the  surplus  fund 3,600.00 

3,919.41 

July  1, 1909,  balance  unexpended 2, 000. 00 

(See  Appendix  D  2.) 

5.  Thamea  River,  Connecticut. — This  is  a  tidal  stream  from  Nor- 
wich, Conn.,  the  head  of  navigation,  to  Long  Island  Soimd,  a  dis- 
tance of  15  miles.  For  4  miles  below  Norwich  the  natural  depths 
were  6  feet  or  more  at  low  water  with  widths  of  400  to  1 ,000  feet.  Be- 
low this  point  deptlis  were  13  feet  or  more  and  widths  800  to  3,000 
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The  original  pFoject,  adopted  in  1836,  provided  for  a  channel  11 
feet  deep  at  low  water,  to  be  secured  by  dredging  and  building  dikes. 
On  this  project  $40,300  had  been  expended  when,  in  1839,  work  was 
stopped,  the  project  not  having  been  completed. 

The  existing  project,  adopted  June  23,  1866,  and  modified  in  1879, 
1882,  1888.  1892.  and  1907,  is  to  dredge  and  build  training  walls  to 
secure  a  cnannel  200  feet  wide  with  depths  of  20  feet  horn  New 
London  to  Allyns  Point  and  14  feet  thence  5  miles  to  Norwich;  also 
to  dredge  Shaws  Cove  at  New  London  to  a  depth  of  12  feet.  Esti- 
mates of  cost  were  $473,870  for  construction  and  S9,600  annually  for 
maintenance. 

Up  to  June  30, 1909,  $472,151.76  had  been  expended  on  this  project 
and  its  modifications,  of  which  $32,308.57  had  oeen  applied  to  main- 
tenance. The  project  had  been  completed,  except  tnat  part  of  the 
diannel  between  Allyns  Point  and  Norwich  was  somewhat  deficient 
in  width.  Mean  range  of  tide  is  2.6  feet  at  New  London  and  3.1  feet 
at  Norwich. 

The  balance  on  hand  and  the  appropriation  recommended  will  be 
applied  to  maintenance  of  the  improvement. 

Commerce  at  Allyns  Point  is  coal,  and  at  Norwich  and  intermediate 
landings  it  is  mainly  coal,  lumber,  cotton  and  wool,  and  steamboat 
freight.  The  reported  tonnage  for  1908  was  443,395,  valued  at 
$2,265,350.51,  including  22,561  tons,  valued  at  $121,380.50,  for  Shaws 
Cove  commerce. 

The  work  done  has  reduced  the  cost  of  transportation  by  enabling 
freight  to  be  brought  in  vessels  of  16  and  18  foot  draft  instead  of 
8-foot  draft.  The  river  commerce  of  the  present  day  could  not  be 
carried  except  for  the  increased  depths  thus  obtained. 

The  modification  of  project  adopted  by  act  of  March  2,  1907,  is 
printed  in  House  Document  No.  265,  Fifty-ninth  Congress,  second 
session. 

July  1, 1908,  balance  unexpended $29, 434. 69 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  '. 13,986.45 

July  1, 1909,  balance  unexpended 16, 448. 24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 10,000.00 

SuDmitted  in  compliance  with  rec^uirements  of  simdry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  D  3.) 

j^  Connecticut  River  between  Hartford,  Conn.,  and  Holydke,  Mass. — 
This  portion  of  the  river  is  34  miles  long,  and  is  naturally  divided 
into  three  distinct  sections.  From  Hartford  to  the  foot  of  Enfield 
Rapids,  10^  miles,  the  river  has  a  gentle  slope,  with  a  sandy,  shifting 
bottom;  from  the  foot  to  the  head  of  Enfield  Rapids,  5 J  miles,  the 
total  fall  at  low  water  is  32  feet,  and  the  bed  of  the  river  is  largely 
rock;  from  Enfield  Falls  to  Holyoke,  18  miles,  the  river  is  of  moderate 
width,  gentle  slope,  fair  depth,  and  stable  bottom. 

In  its  original  condition  wie  lower  section  had  a  navigable  depth  of 
2  feet  or  less  at  low  water;  the  second  section  could  be  navigated  up- 
stream only  with  great  difficulty  and  only  by  boats  of  shallow  draft; 
the  third  section  was  navigable  oy  boats  drawing  4  to  5  feet  of  water. 
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At  Enfield  Rapids  a  canal  with  locks  80  feet  in  length  and  18  feet 
in  width,  designed  for  boats  with  draft  of  about  3  feet  at  low  water, 
has  been  constructed  by  private  enterprise  as  part  of  a  water-power 
development  scheme. 

Prior  to  June  30, 1898,  $93,059.70  was  expended  in  the  construction 
of  wing  dams  and  dredging  to  provide  a  temporary  improvement 
below  Enfield  Rapids,  and  in  extensive  surveys  and  examinations 
which  were  made  with  a  view  to  permanent  improvement  of  the  whole 
stretch  from  Hartford  to  Holyoke. 

No  work  of  improvement  has  been  carried  on  in  this  section  of  the 
river  since  1886. 

A  complete  history  of  the  improvement  of  this  section  of  the  river, 
up  to  that  date,  with  maps  and  plans,  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1878,  pages  248-391. 

Examinations  and  surveys  with  a  view  to  future  permanent  im- 
provement have  been  made  imder  the  river  and  harbor  acts  of  June 
3,  1896,  June  13,  1902,  and  March  3,  1905.  The  Board  appointed  by 
authority  of  the  last-named  act  suggested  three  plans  of  improvement 
other  than  those  which  had  been  already  reported  upon.  One  of  these 
plans  provided  for  dredging,  the  use  of  wing  dams  and  training  walls, 
and  rock  excavation  from  Hartford  up  to  a  point  above  the  mills  at 
Windsor  Locks;  thence  by  a  new  lock  and  the  upper  portion  of  the 
existing  canal,  and  thence  to  Holyoke,  at  a  cost  of  $1,465,600.     This 

Elan  was  approved  by  the  Board  of  Engineers  for  Rivers  and  Har- 
ors,  provided  that  all  rights  claimed  to  be  infringed  by  this  work 
shoula  be  ceded  to  the  Umted  States  without  cost.  The  amount  ex- 
pended on  this  survey  was  $22,838.47. 

The  appropriation  of  March  2,  1907,  was  for  the  purpose  of  inves- 
tigation and  further  examination,  in  accordance  witn  the  recommen- 
dation of  the  Board  of  Engineers  for  Rivers  and  Harbors  referred  to, 
to  determine  what  rights  might  be  infringed  and  if  they  could  be 
obtained  without  cost  to  the  united  States.  A  report  or  the  result 
of  this  examination  is  printed  in  House  Document  No.  1311,  Sixtieth 
Congress,  second  session.  The  company  claiming  the  rights  declined 
to  cede  them  without  payment. 

To  June  30,  1909,  the  amount  expended  from  the  appropriation  of 
March  2,  1907,  was  $313.55. 

No  permanent  benefit  has  resulted  from  the  work  thus  far  done. 

July  1,  1908,  balance  unexpended $6,95L21 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $103.  23 

Carried  to  the  surpluB  fund 1, 846.  26 

1,949.49 

July  1, 1909,  balance  unexpended 5,  OOL  72 

(See  Appendix  D  4.) 

6.  Connecticut  River  Idow  Hartford,  Conn. — The  part  of  the  river 
imder  improvement  is  50  miles  long  from  Long  Island  Sound  to 
Hartford.  Beyond  Hartford  the  river  is  navigable^  by  means  of  a 
small  private  canal  at  Windsor  Locks,  Conn.,  34  nules  to  Holyoke, 
Mass.,  although  the  navigation  is  limited  by  reason  of  low  fixed 
bridges  and  the  inadequacy  of  the  canal.  Before  beginning  improve- 
ment below  Hartford  the  available  depth  over  Saybrook  oar  at  the 
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mouth  of  the  river  was  7  feet,  and  thence  to  Hartford  at  the  shoalest 
of  the  river  bars  about  5  feet. 

The  original  project,  adopted  in  1836,  provided  for  the  removal  of 
the  Saybrook  bar  by  dredgmg.  Up  to  1843  an  11  to  12  foot  channel 
had  been  dredged  50  feet  wide  and  1,500  feet  long,  at  a  cost  of 
$23,471.57.  No  further  work  was  done  imtil  1870,  by  which  time  the 
dredged  channel  had  been  nearly  obliterated  by  storms  and  freshets. 

A  project  for  permanent  improvement  was  adopted  in  1870  and 
modified  in  1873  and  1880,  \mder  which  two  jetties  were  built  at  Say- 
brook  bar  and  dikes  constructed  at  Hartford  and  Glastonbury  bars; 
but  operations  \mder  this  project  have  been  abandoned. 

The  existing  project,  aaopted  in  1887  and  modified  in  1890,  pro- 
vides for  maintaming  the  navigable  channel  by  completing  two  jetties 
at  Saybrook  bar  to  a  height  of  5  feet  above  high  water,  with  top 
width  of  6  feet  and  side  slopes  of  1  on  1 ;  raising  Uie  training  wall, 
nearly  3,700  feet  long,  at  the  Hartford  bars  as  may  be  found  necessary  • 
by  experience,  but  not  to  exceed  15  feet  above  low  water;  dredging 
the  channel  between  the  jetties  to  12  feet  depth  and  width  of  400  feet 
and  maintaining  the  channel  by  annual  dreaging  at  the  various  river 
bars  to  about  10  feet  depth  at  mean  low  water  and  to  a  width  as  near 
100  feet  as  practicable,  at  an  estimated  cost — 

Completing  Saybrook  jettieR $60, 000 

Dreaging  cnannel  between  them 20, 000 

Raising  Hartford  dike 50, 000 

Total 1 30, 000 

and  $10,000  annually  for  dredging  for  maintenance. 

For  scope  and  history  of  the  modifications,  see  pages  120  and  121, 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  act  of  June  13,  1902,  authorized  an  expenditure  of  $1,000  for 
removal  of  obstructions  at  mouth  of  Salmon  River,  a  tributary  to  the 
Connecticut  River. 

Up  to  June  30,  1909,  $590,300.24  had  been  expended  on  this  im- 
provement, of  which  $338,157.62  had  been  applied  to  maintenance. 
The  project  is  about  50  per  cent  completed. 

The  maintenance  of  the  river-bar  cnannels  by  annual  dredging  has 
been  held  paramount  in  the  project.  A  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water,  which  has  been  dredged  through  Say- 
brook bar  between  the  jetties,  has  been  well  maintained  bv  the  jetties, 
and  annual  dredging  at  the  river  bars  has  generally  kept  a  half- 
width  channel  open  so  that  Hartford-New  York  steamers  and  barges 
drawing  from  9  to  11  feet,  according  to  the  river  stage,  have  been 
but  litUe  detained,  and  then  only  at  summer  low  river  and  before 
completion  of  the  annual  dredging.  The  maximiun  draft  which 
could  be  carried  at  mean  low  water  over  the  shoalest  river  bar  on 
Jime  30,  1909,  was  10  feet.  The  mean  rise  of  tide  is  3.6  feet  at  Say- 
brook jetties  and  on  low  river  1.5  feet  at  Hartford. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  Hill 
and  of  Saybrook  bar  are  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hart- 
ford is  shown  on  Coast  Survey  charts  253-256. 

The  reported  tonnage  for  tne  year  1908  amounted  to  515,581  tons, 
mainly  coal,  lumber,  building  materials,  and  miscellaneous  steamboat 
freight,  valued  at  $14,001,989. 
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The  work  done  has  reduced  freight  rates  to  Hartford  and  lower 
river  ports  materially,  and  has  also  greatly  facilitated  the  delivery  of 
coal  and  other  freignt.  Without  the  improvements  there  could  be 
but  little  freight  tr595c  on  the  river. 

•  The  available  balance  and  the  additional  appropriation  asked  for 
will  be  applied  to  maintenance  and  continuing  work  on  the  approved 
project. 

July  1, 1908,  balance  unexpended |32, 976. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 15,000.00 


47,976.50 
Jime  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $13, 815.  77 

For  maintenance  of  improvement 12, 762. 54 

26, 57a  31 


July  1,  1909,  balance  unexpended 21, 39a  19 

July  1,  1909,  outstanding  liabilities 4, 885. 51 

July  1, 1909,  balance  available 16,512.68 

July  1, 1909,  amount  covered  by  uncompleted  contracts 8, 227. 45 

Amount  (estimated)  required  for  completion  of  existing  project 95, 665. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 42, 000.  OO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  D  5.) 

6.  Harbor  of  refuge  at  Duck  hland  Harbor ,  Gonnedicut. — Duck 
Island  Harbor  is  a  bay  on  the  north  shore  of  Ix)ng  Island  Sound  about 
7  miles  west  of  the  mouth  of  the  Connecticut  River  and  midway  be- 
tween the  harbors  of  New  London  and  New  Haven. 

The  project  for  this  improvement,  adopted  by  the  act  of  September 
19,  1890,  provides  for  the  construction  of  three  riprap  breakwaters  of 
3,000,  1,750,  and  1,130  feet  length,  respectively,  inclosing  and  shelter- 
ing an  area  of  about  115  acres,  with  two  entrances.  The  project 
height  of  the  breakwaters  is  10  feet  above  low  water,  with  crown  of 
10  Feet  and  slopes  of  2  on  3  outside  and  1  on  1  inside.  The  estimated 
aggregate  cost  is  $463,540.  For  map  see  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  644,  and  House  Document  No.  398, 
Sixtieth  Congress,  first  session^ 

To  June  30,  1909,  $116,309.25  had  been  expended,  of  which  $5,- 
334.10  was  for  maintenance,  and  2,697  Unear  feet  of  the  west  break- 
water had  been  built,  but  with  reduced  cross  section,  extending  west- 
wardly  from  Duck  Island  to  a  low- water  depth  of  17  feet.  The  mean 
rise  of  tide  is  3.8  feet. 

No  estimate  is  submitted  for  further  work  on  the  existing  project 
for  this  locaUty,  pending  action  by  Congress  on  a  modified  plan  of 
improvement  contained  m  House  Document  No.  398,  Sxtieth  Con- 
gressj  first  session,  based  on  examination  and  survey  authorized  by 
the  nver  and  harbor  act  approved  March  2,  1907. 

The  project  is  about  25  per  cent  completed.  The  commerce  to  be 
benefited  by  this  improvement  is  the  passing  commerce  of  Long 
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Island  Sound;  which  mtgr  find  it  necessary  or  convenient  to  seek 
shelter  at  this  locality.  Its  value  can  not  be  satisfactorily  estimated. 
During  the  year  1908, 1 ,003  vessels  were  reported  as  havmg  anchored 
in  the  harbor,  which,  in  its  present  condition,  affords  but  a  very  small 
percentage  or  the  shelter  it  would  if  completed. 

July  1, 1908,  balance  unexpended $3,892.75 

Julyl,  1909,  balance  unexpended 3,892.75 

Amount  (eedmated)  required  for  completion  of  existing  project 349, 540. 00 

(See  Appendix  D  6.) 

7.  Branford  Harbor,  ConnecHcut. — ^Branford  Harbor  consists  of 
three  distmct  parts:  The  outer  harbor,  apnroximately  1  mile  wide 
and  three-quarters  of  a  mile  deep;  the  inner  harbor^  about  half  a  mile 
in  diameter,  separated  from  the  outer  harbor  bv  a  series  of  rocks, 
the  principal  ones  of  which  are  known  as  '*The  Mermaids;"  and  the 
river,  which  empties  into  the  inner  harbor  from  the  northeast.  The 
naturid  low-water  depths  when  improvement  began  were:  At  the 
outside  of  the  outer  harbor,  15  to  16  feet,  gradualiv  shoaling  to  8 
feet  near  "The  Mermaids;"  through  the  inner  harbor  from  ''The 
Mermaids"  to  the  mouth  of  the  river,  7  to  8  feet;  up  the  river  for  a 
distance  of  1  mile,  nearlv  to  the  lower  docks,  12  feet  or  more.  From 
the  lower  to  the  upper  docks  the  channel  gradually  shoaled  and  nar- 
rowed so  that  the  controlling  depth  was  less  than  6  feet  and  the  width 
25  to  50  feet.  At  the  upper  dock  the  stream  is  crossed  by  an  earthen 
causeway,  in  which  there  is  a  small  drawbridge  which  is  rarely 
opened,  although  the  stream  is  navigable  for  small  craft  to  a  fixed 
bridge  about  one-half  mile  above.  Smce  the  adoption  of  the  present 
project  a  very  general  and  uniform  shoaling  of  1  to  2  feet  has  taken 

£lace  in  the  inner  harbor,  so  that  the  controlling  depth  between  ''The 
[ermaids"  and  the  mouth  of  the  river,  the  shoalest  place  in  the 
channel,  was  only  about  6  feet. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  and  modified  by  the  act  of  March  2,  1907,  provides  for  an 
8^-foot  channel  100  feet  wide  in  the  upper  part  of  the  river  between 
the  lower  and  upi>er  docks  and  through  the  shoals  at  the  mouth  of 
the  river,  at  an  estimated  first  cost  of  $13,000. 

This  project  was  completed  July  30,  1907.  at  which  time  channels 
of  full  project  dimensions  had  been  dredged  from  the  8i-foot  curve 
in  the  lower  harbor  through  the  inner  harbor  to  the  mouth  of  the 
river,  and  in  the  upper  portion  of  the  river  from  below  the  lower 
docks  upstream  to  tne  upper  docks. 

This  work  greatly  facilitates  navigation,  and  the  effect  of  the  im- 
provement has  been  to  reduce  freight  rates. 

The  maximum  draft  that  could  oe  carried  Jime  30,  1909,  from  the 
entrance  of  the  harbor  to  the  head  of  the  proposed  channel  was  about 
7  feet  at  mean  low  water  in  the  lower  haroor  and  8 J  feet  in  the  river. 
The  mean  rise  of  tide  is  about  6.5  feet. 

For  report  of  survey  upon  which  the  present  project  is  based,  see 
Annual  Ileport  of  the  Chief  of  Engineers,  1901,  page  1189  et  seq. 
Reference  to  reports  on  examination  and  survey  maae  in  pursuance 
of  act  of  March  2, 1907,  will  be  foimd  on  page  122  of  report  of  1908. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
$11,221.63,  of  whicn  $1,684.18  was  for  maintenance. 
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The  commerce  of  this  harbor  is  mainly  coal,  molding  sand  and  clay, 
iron,  and  lumber.  The  tonnage  reported  for  1908  amounted  to 
20,669  net  tons,  valued  at  $100,362.80. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
pUed  to  maintenance  of  the  improvement. 

July  1,  1908,  balance  unexpended |1, 851. 69 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   73.32 

July  1,  1909,  balance  unexpended 1, 778. 37 

July  1, 1909,  outstanding  liabilities 20.67 

July  1,  1909,  balance  available 1, 757. 70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 2, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  7.) 

8.  New  Haven  Harbor,  including  West  River,  Connecticut, — New 
Haven  Harbor  is  formed  by  a  bay  on  the  north  side  of  Long  Island 
Sound,  which  extends  inland  about  4  miles  and  is  from  1  to  2  miles 
wide.  Mill  and  Quinnipiac  rivers,  navigable  for  about  1  and  3  miles, 
respectively,  above  their  mouths,  empty  into  the  head  of  the  harbor 
from  the  northeast.  The  original  available  low-water  depth  from  the 
wharves  to  Cranes  bar,  one-third  wajr  down  the  harbor,  was  9  feet; 
thence  to  Fort  Hale,  halfwav  down,  it  was  16  feet  or  over.  Below 
Fort  Hale  was  a  broad  bar  or  soft  mud  extending  across  the  channel, 
with  available  depth  of  13  feet.  The  harbor  entrance  was  partly, 
obstructed  by  several  sunken  rocks.  In  Quinnipiac  River  the  avail- 
able low- water  depth  was  about  4  feet,  and  in  the  west  branch  of  Mill 
River  about  5  feet  to  the  head  of  the  present  projected  improvement. 
Above  this  point  both  rivers  are  for  the  most  part  available  for 
navigation  only  at  high  tide.  The  entire  east  branch  of  Mill  River 
ran  nearly  bare  at  low  tide. 

In  1870  a  project  was  adopted  for  removal  of  sunken  rocks  at  the 
harbor  entrance.  This  work  was  not  continued  after  1875,  when  the 
harbor  breakwaters  were  first  proposed.  In  1871  the  project  was 
extended  to  include  deepening  the  harbor  channel,  the  proposed  depth 
and  width  being  modified  from  time  to  time  as  appropnations  were 
made  until  1899,  when  the  project  provided  for  a  channel  16  feet  deep 
and  from  400  to  700  feet  wide  from  Long  Island  Sound  to  the  head 
of  the  harbor  and  for  a  dike  to  contract  the  channel  across  Fort  Hale 
bar,  at  a  total  estimated  cost  from  beginning  of  $348,000.  This 
project  was  nearly  completed,  the  deficiencies  being  in  the  length  of 
channel  arm  of  the  dike,  which  was  about  two-thirds  the  projected 
length,  and  in  the  width  of  the  channel  across  Fort  Hale  bar,  which 
was  only  200  feet  wide.  The  total  amount  expended  on  these  projects 
was  $325,695.66. 

The  project  adopted  by  the  act  of  March  3,  1899,  provided  for  a 
channel  20  feet  deep,  400  feet  wide,  and  4  miles  long  from  Long 
Island  Sound  to  Canal  dock;  thence  of  same  depth,  300  feet  wide, 
one-half  mile  to  TomUnson  Bridge;  three  anchorage  basins  below 
TomUnson  bridge  of  20,  16,  and  12  feet  depths;  a  channel  up  the 
Quinnipiac  River  200  feet  wide  and  12  feet  deep  to  Gijan<d^^a^Y^3;ie; 
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and  a  channel  up  the  Mill  River  12  feet  deep  and  200  feet  wide  to  the 
junction  of  the  two  branches  above  Chapel  street,  and  thence  12  feet 
deep  and  75  feet  wide  up  each  branch  to  Grand  avenue.  The  act  of 
March  3, 1899,  making  tne  first  appropriation  for  this  project,  Umited 
it  to  the  portion  below  Tomhnson  firioge,  but  the  act  or  June  13, 1902, 
authorized  the  extension  to  the  part  above  TomUnson  Bridge,  pro- 
vided the  cost  should  not  exceed  $345,000,  the  amount  authonzea  by 
the  act  of  1899.  The  above  project,  including  the  improvement  of  the 
Quinnipiac  and  Mill  rivers,  except  that  part  of  the  Quinnipiac  River 
between  Ferry  street  and  Grand  avenue,  was  completed  April  26, 
1904,  mainly  under  continuing  contract,  and  a  channel  8  feet  deep  and 
50  feet  wide  dredged  in  the  Quinnipiac  River  between  Ferry  street 
and  Grand  avenue.  The  total  appropriated  for  the  project  adopted 
by  the  act  of  1899,  exclusive  of  mamtenance,  amounts  to  $280,073.90, 
being  less  than  the  authorized  cost  of  the  project  by  $64,926.10. 

For  reference  to  maps  and  further  details  regarding  the  harbor  and 
projects,  see  Annual  Report  of  the  Chief  of  Engineers,  1904,  page  94. 

West  River  Ues  between  the  city  of  New  Haven  and  the  town  of 
West  Haven.  The  head  of  navigation  is  at  a  railroad  bri(^ge  about 
one-half  mile  upstream  from  the  Kimberly  Avenue  Bridge.  About 
500  yards  below  this  drawbridge  the  river  widens  into  a  shallow  bay 
and  joins  New  Haven  Harbor  south  of  Oyster  or  City  Point.  The 
natural  channel,  about  2,000  yards  long  through  the  middle  of  the 
bar,  carried  less  than  3  feet  at  its  shoalest  part.  A  channel  leading 
from  the  harbor  to  docks  at  Oyster  Point  had  a  controlling  depth  of 
4.5  feet,  but  between  Oyster  roint  and  the  channel  along  the  West 
Haven  docks  was  a  wide  flat  nearly  bare  at  low  tide. 

The  project  adopted  by  the  river  and  harbor  act  of  March  3,  1905, 
for  improvement  of  West  River,  provided  for  a  9-foot  channel,  100 
feet  wide,  from  the  downstream  comer  of  the  16-foot  anchorage 
basin  of  New  Haven  Harbor,  via  Oyster  Point  and  the  dock  frontage 
of  West  Haven,  to  Kimberly  Avenue  Bridge,  at  a  cost  of  $38,500,  and 
$500  for  annual  maintenance. 

The  report  of  survey  of  West  River  is  pubUshed  at  page  996  and 
following.  Annual  Report  of  the  Chief  or  Engineers^  1904,  and  the 
survey  map  is  printed  in  House  Document  No.  73,  Fifty-eighth  Con- 
gress, second  session. 

The  river  and  harbor  act  of  March  2,  1907,  consoUdated  the  im- 
provement of  West  River  with  that  of  the  main  harbor,  of  which  the 
former  is  a  branch. 

The  amoimt  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  Jime  30, 1909,  was  $350,025.07,  of  which  $38,318.86 
was  for  maintenance.  Of  the  amount  reported  expended  on  existing 
project  $38,500  was  expended  on  West  River  prior  to  its  consoUdation 
with  the  general  project. 

The  project  of  1899  for  the  main  harbor  is  about  80  per  cent  com- 
pleted ana  the  channel  in  West  River  contemplated  by  the  project 
of  1905  completed. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  through 
the  main  channel  to  Tomhnson  bridge  was  19  feet  at  mean  low  tide; 
above  Tomlinson  bridge  the  maximum  low-water  draft  which  could 
be  carried  up  MU  River  to  Grand  Avenue  bridge  was  12  feet  in  both 
branches;  up  Quinnipiac  River  to  Ferry  Street  Bridge  12  feet,  and 
from  Ferry  Street  Bndge  to  Grant  avenue  a  Uttle  more  than  6  feet; 
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and  up  West  River  to  Kimberly  avenue  9  feet.  The  mean  rise  of  tide 
is  6.5  feet  at  entrance  to  the  harbor  and  6.6  feet  at  Tomlinson  bridge. 

The  work  done  has  enabled  deeper-draft  vessels  to  use  the  harbor 
than  was  formerly  possible,  with  the  resulting  reduction  of  freight 
rates  due  to  the  larger  vessels  and  increased  racihties  for  handlmg 
freight  made  possible  thereby. 

The  commerce  of  New  Haven  harbor  is  mainly  in  coal,  steamboat 
freight,  shellfish  and  shells,  lumber,  steel  billets,  and  pig  iron.  The 
reported  tonnage  for  the  calendar  year  1908  was  1,921,123  tons, 
valued  at  $98,233,543.22. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
phed  to  maintenance  and  to  continuing  the  approved  project. 

July  1,  1908,  balance  unexpended |2,06a44 

Amount  allotted  from  emergency  appropriation,  river  and  harbor  act 

approved  March  2,  1907 3, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 20,000.00 

25,083.44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5,230.27 

July  1,  1909,  balance  unexpended 19,853.17 

July  1, 1909,  outstanding  liabilities 8a  00 

July  1,  1909,  balance  available 19,770.17 

July  1 ,  1909,  amount  covered  by  uncompleted  contracts 10, 668. 00 

Amount  (estimated)  required  for  completion  of  existing  project 64, 926. 10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bdanco  im- 
expended  July  1 ,  1909 40,  OOa  00 

Submitted  in  compliance  with  re<iuirement6  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harlxv  act  of  1899. 

(See  Appendix  D  8.) 

9.  BreahvcUers  at  New  Haven,  Conn. — ^The  original  and  existing 
project  for  this  work,  authorized  hj  act  of  March*  3,  1879,  and  ap- 
proved January  31,  1880,  and  modified  by  act  of  September  19,  1890, 
m  accordance  with  plans  given  in  Annual  Report  ox  the  Chief  of  En- 
gineers, 1889,  page  678,  is  to  make  a  harbor  of  refuge  at  the  entrance 
to  New  Haven  Harbor  by  constructing  four  breakwaters — one  3,300 
feet  long,  extending  from  Southwest  ledge  to  Quixes  ledge;  one  5,000 
feet  long,  extending  from  a  point  1,000  ^t  north  54^  east  from  Lud- 
ington  rock,  in  a  direction  south  64^  west  across  the  rock;  one  about 
4,200  feet  long,  extending  northwesterly  from  a  point  6,000  feet  south 
54^  west  from  Ludington  rock,  and  one  about  1,200  feet  long,  extend- 
ing southwesterly  from  Morgan  Point  on  the  east  side  of  the  harbor 
entrance — the  cross  section  of  all  these  breakwaters  to  be  12  feet  wide 
on  top  and  6  feet  above  mean  high  water,  with  outer  slope  1  on  2 
and  inner  slope  1  on  1.  The  estimated  cost  from  the  beginning,  in 
1880,  was  $2,151,134.  The  anchorage  which  will  be  sheltered  by  the 
breaKwaters  exceeds  2,000  acres,  of  which  over  500  acres  has  depths 
of  20  to  28  feet,  and  the  remainder  is  9  to  20  feet  deep.  The  mean 
rise  of  tide  is  6.6  feet. 

For  original  report  on  project,  see  Annual  Report  of  Chief  of  En- 
gineers, 1880,  page  449^  et  seq.,  and  for  modification  of  project  and 
maps  snowing  the  location  of  the  breakwaters  as  contemplated  under 
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the  existing  project  see  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  page  678  et  seq.;  1890,  pages  624  and  625.  and  1896,  page  702. 

At  the  close  of  the  fiscal  year  tne  breakwater  rrom  Southwest  led^e 
to  Quixes  ledge  had  been  completed  3,450  feet  long;^  4,450  feet  of  the 
Ludington  rock  breakwater  had  been  built,  but  with  steeper  slopes 
than  called  for  by  the  project,  and  work  was  in  progress  on  the  west 
breakwater,  which  had  been  extended  a  total  distance  of  2,850  feet, 
of  which  the  first  2,655  feet  from  the  easterly  end  was  very  nearly 
completed  and  the  remainder  was  about  6  feet  below  low  water. 
The  project  is  about  75  per  cent  completed. 

The  total  expenditure  to  June  30,  1909,  was  $1,004,455.11,  of  * 
which  $8,751.91  was  for  maintenance. 

The  commerce  now  benefited  and  to  be  further  benefited  by  this 
work  is  mainly  the  passing  commerce  of  Long  Island  Sound.  The 
projected  breakwaters  provide  also  an  outer  anchorage  for  vessels 
Dound  to  and  from  New  Haven  and  help  to  protect  the  entrance  to 
New  Haven  Harbor  proper  from  seas  and  to  diminish  channel  filling. 
For  the  calendar  year  1908  some  5,630  vessels  sought  refuge  behind 
the  breakwaters.  The  additional  work  proposed  is  for  extension  of 
benefit  to  conunerce. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  continuing  construction  of  the  west  breakwater  and  to 
maintenance. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  the  prosecution  of  this  work  to  the  amount  of  $250,000, 
all  of  which  has  now  been  appropriated;  such  a  contract  was  entered 
into  June  11, 1907.  Work  under  this  contract  was  begun  September 
4,  1907,  and  was  in  progress  at  close  of  fiscal  year. 

July  1,  1908,  balance  unexpended $170, 070. 45 

Jime  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment         45,625.56 

July  1, 1909,  balance  unexpended 124, 644. 89 

July  1, 1909,  outstanding  liabilities 23,008.35 

July  1, 1909,  balance  available 101,636.64 

July  1, 1909,  amount  covered  by  uncompleted  contracts 81, 153. 61 

Amount  (estimated)  required  for  completion  of  existing  project 1, 030, 885. 91 

Amount  that  can  be  im>fitably  exi)ended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul^  1,1909 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  D  9.) 

10.  MUford  Harbor,  Connecticut. — This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,^  and  consists  of  a  broad,  open  bay^  from 
the  head  of  which  a  small  tidal  stream  extends  nearly  a  mile  inland 
to  the  head  of  navigation.  The  original  depth  on  the  bar  in  the  bay 
at  the  mouth  of  the  river  was  less  than  2  feet.  In  parts  of  the  river 
the  channel  ran  nearly  bare.     The  mean  rise  of  tide  is  about  6.2  feet. 

The  original  project,  adopted  under  the  act  of  June  23,  1874,  pro- 
vided for  a  riprap  breakwater  890  feet  long  from  Welchs  Point,  on 
the  east  side  of  the  mouth  of  the  harbor,  protection  of  the  bluffs 
on  the  east  shore  from  erosion  by  means  of  small  stone  jetties,  a  jetty 
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on  the  east  side  to  maintain  the  river-bar  channel,  and  dredging  a  chan- 
nel 4  feet  deep  and  100  feet  wide  across  the  bar,  the  whole  estimated 
to  cost  $85,000.  Thfe  project  was  modified  in  1878  and  1879  to  pro- 
vide for  extending  the  4-ioot  channel  60  feet  wide  upstream  to  the 
town  dock  and  for  a  training  dike  off  Bums  Point,  on  the  west  side  of 
the  river  channel,  nearly  at  right  angles  to  the  east-side  jetty.    The 

Eroject  thus  modified  was  completed  in  1880,  except  that  the  outer 
reakwater  was  not  built,  being  deemed  unnecessary  in  view  of  the 
Provision  of  a  harbor  of  refuge  at  New  Haven.  Under  the  act  of 
une  14,  1880,  a  project  was  adopted  for  the  extension' of  the  4-foot 
channel,  40  feet  wide,  upstream  jjp  the  Straw  Works  wharf,  and  under 
the  act  of  August  2,  1882,  a  revised  project  was  adopted  which  pro- 
vided for  a  channel  8  feet  deep  and  100  feet  wide  across  the  bar  and 
upstream  to  Merwin's  dock,  at  estimated  cost  of  $11,000. 

In  1891  these  projects  were  reported  as  completed  and  no  further 
work  necessary,  except  maintenance  of  jetties  and  dredged  channels. 
It  was  stated  m  July,  1895,  that  as  a  result  of  private  dredging  there 
was  a  clear  channel  across  the  bar  12  feet  deep  and  nowhere  less  than 
80  feet  wide.  On  the  previous  projects  $45,500,  and  for  surveys 
$1,600,  were  expended. 

For  further  details  regarding  former  projects  see  Annual  Report 
of  the  Chief  of  Endneers  for  1893,  page  929,  and  for  report  on  wnich 

f present  project  is  based  see  Annual  Report  of  the  Chiei  of  Engineers 
or  1900,  page  1357  et  seq.  For  map  see  House  Document  No.  280, 
Fifty-sixtn  Congress,  first  session. 

The  existing  project,  authorized  by  act  of  Jtme  13,  1902,  for  com- 
pletion at  a  cost  or  $15,000,  consists  in  dredging  and  maintaining  a 
channel  across  the  bar  and  through  the  lower  harbor,  100  feet  wide 
and  10  feet  deep,  to  Merwin's  wharf,  with  an  anchorage  basin  of  same 
depth  of  about  5  acres  area  on  the  east  side  of  the  channel  between 
the  long  dike  and  the  harbor  Une,  and  a  channel  through  the  upper 
harbor  from  Merwin's  wharf  to  the  Straw  Works  wharf,  90  feet  wide 
and  6  feet  deep.  The  estimated  cost  for  maintenance  was  $1,000 
biennially.  The  first  cost  of  the  improvement  was  subsequently 
ascertained  to  be  $25,000.  The  amount  expended  on  this  project 
to  June  30,  1909,  is  $23,673.46,  of  which  $23.84  was  for  maintenance. 

The  6-foot  channel  has  been  extended  upstream  to  a  point  about 
500  feet  above  the  town  dock,  a  portion  of  the  anchorage  basin,  about 
2§  acres  in  area,  adjacent  to  tne  10-foot  channel,  dredged,  and  a  basjn, 
1.6  acres  in  area,  dredged  on  the  opposite  side  of  the  channel  opposite 
Merwin's  wharf.  Owing  to  ledge  rock  it  was  impracticable  to  com- 
plete this  project  within  the  estimate.  The  work  done  facilitates 
navigation  in  the  lower  part  of  the  harbor,  and  the  extension  of  the 
6-foot  channel  to  the  town  dock  renders  it  practicable  to  land  cargoes 
of  coal  at  this  dock,  which  it  was  formerly  extremely  difficult  to  do. 
The  development  oi  the  anchorage  basins  greatly  relieves  congestion 
in  the  lower  part  of  the  harbor,  due  to  the  anchoring  of  smidl  pleasure 
craft  and  oyster  schooners  in  that  portion  of  the  harbor. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvement. 

On  June  30,  1909,  a  low- water  draft  of  9  feet  could  be  carried  oyer 
the  bar  and  up  as  far  as  Merwin's  wharf,  thence  6  feet  draft  to  a  point 
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about  500  feet  above  the  town  dock,  and  thence  draft  of  about  2^  feet 
can  be  carried  to  the  Straw  Works  dock.  No  navigation  is  practicable 
above  this  dock. 

The  commerce  of  this  harbor  consists  ahnost  entirely  of  oysters, 
shells,  coal,  and  fertilizer,  the  former  predominating.  The  reportea 
tonnage  for  the  calendar  year  1908  amounted  to  28,587  tons,  valued 
at  $411,533.22. 

July  1,  1908,  balance  unexpended $1, 329. 28 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 2. 74 

July  1, 1909,  balance  imexpended 1, 326. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 2,000.00 

Submitted  in  compliance  with  requirements  of  Amdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  10.) 

11,  Housatonic  River,  Oannecticui. — ^This  is  a  rapid  river  running 
southward  through  Massachusetts  and  Connecticut,  emptying  into 
Long  Island  Sound  east  of  Stratford  Point,  about  5  miles  east  from 
Bric&eport  Harbor.  At  Derby,  13  miles  from  its  mouth,  it  receives 
the  discharge  of  the  NaugatucK  River.  Derby  and  Shelton  are  at  the 
head  of  navigation.  About  a  mile  above  there  is  a  large  power  dam 
across  the  Housatonic  River;  above  the  pool  of  this  dam  the  river  is 
rocky  and  shoal. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number) 
was  from  3.5  to  4.5  feet.  There  was  also  a  bar  across  the  river  mouth, 
with  about  4  feet  depth. 

The  original  project  for  improvement,  adopted  under  the  act  of 
March  3,  1871,  provided  for  a  jetty  at  Sow  and  Pigs  reef;  removing 
Drews  rock;  a  breakwater  at  tne  mouth  of  the  river,  and  making  a 
channel  7  feet  deep,  200  feet  wide  through  the  bar  at  the  mouth  and 
150  feet  wide  in  the  river,  at  total  estimated  cost  of  $404,961.  In  1887 
the  estimates  were  revised,  and  a  modification  of  the  project  proposed 
a  breakwater  or  jetty  at  the  mouth  of  the  river  5,750  feet  long,  ex- 
tending about  south-southeast  from  MUford  Beach  3,250  feet;  thence 
parallel  to  and  500  feet  from  the  channel  2,500  feet  farther,  to  the 
12-foot  curve  in  Long  Island  Sound,  the  inner  arm  of  the  jetty  to  be 
3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1  on  1 ;  the 
outer  arm  to  be  6  feet  above  high  water,  top  width  12  feet,  outer  slope 
1  on  2,  inner  slope  1  on  1 ;  and  a  channel  7  feet  deep,  200  feet  wide  at 
the  outer  bar,  and  100  feet  wide  through  the  river,  at  a  total  estimated 
cost  of  $202,000,  and  $4,000  annually  for  maintenance,  all  in  addition 
to  amount  already  expended.  This  modification  was  adopted  under 
the  act  of  August  11,  1888,  and  work  on  the  breakwater  was  be^n 
July  10,  1889.  In  1893  the  project  was  further  modified  to  provide 
for  building  a  small  dike  in  the  river  below  Stratford. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
page  616,  and  for  reports  on  various  surveys  and  projects  see  Annual 
Reports  of  the  Chid  of  Engineers  for  1871,  page  781;  1887,  Part  1, 
page  607;  1888,  Part  1,  page  554. 
9001— ENo  1909 8 


Digitized  by  LjOOQIC 


114  EEPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  present  project  for  improvement  is  the  project  of  1871,  subse- 

auently  enlarged  or  modified  as  above,  and  the  estimated  cost  from 
hie  beginning  is  $275,600. 

Up  to  June  30,  1909,  $272,450  had  been  expended  on  this  project, 
of  wnich  $73,751.03  had  been  appUed  to  maintenance.  At  that  date 
the  project  was  completed,  except  that  the  dike  below  Stratford  was 
not  Duilt  to  the  full  projected  length  and  the  outer  arm  of  the  break- 
water was  only  about  4  feet  high  above  high  water,  5  feet  wide  on 
top,  and  the  side  slopes  much  steeper  than  called  for  by  the  project. 
A  channel  of  project  dimensions  had  been  dredged  from  the  mouth  of 
the  river  to  Deroy,  but  had  deteriorated  from  the  action  of  spring 
freshets  and  been  redredged  from  time  to  time. 

On  June  30,  1909,  7  feet  draft  at  mean  low  water  could  be  carried 
across  the  outer  bar  and  thence  to  Derby.  The  mean  rise  of  tide  at 
Derby  is  4.2  and  at  the  mout^  of  the  river  about  6.3  feet.  The  work 
done  has  enabled  vessels  to  enter  the  lower  river  in  saf etv  instead  of 
waiting  for  high  tide  in  an  exposed  situation  outside.  A  large  part 
of  the  commerce  could  not  have  been  carried  on  without  the  improved 
channel.  The  navigable  channel  to  Derby  materially  reduces  freight 
rates  at  that  and  ac^'acent  towns,  as  otherwise  all  freight  would  have 
to  be  handled  by  rau  and  with  no  competition. 

The  commerce  is  largely  in  coal.  A  considerable  quantity  of  oys- 
ter shells  is  shipped  from  near  the  mouth  of  the  river.  The  reported 
tonnage  for  the  calendar  year  1908  was  77,895,  valued  at  $378,980.52. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied to  redredging  at  the  bar  channels,  where  needed,  and  in  continu- 
ing work  on  the  breakwater. 

July  1, 1908,  balance  unexpended $9,976.78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

14,976.78 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $9, 501.33 

For  maintenance  of  improvement 475. 45 

9,976.78 

July  1, 1909,  balance  unexpended 5,000.00 

July  1, 1909,  outstanding  liabilities L65 

July  1, 1909,  balance  available 4, 998. 35 

July  1, 1909,  amoimt  covered  by  imcompleted  contracts 4, 900. 00 

Amoimt  (estimated)  required  for  completion  of  existing  project 76, 325. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1,  1909 45, 000. 00 

Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  11.) 

IS.  Bridgeport  Harbor,  Connecticut — ^This  consists  of  a  shallow 
bay,  about  1  mile  wide  at  the  mouth  and  IJ  miles  long,  into  the  ex- 
treme northwest  comer  of  which  empties  the  Pocjuonock  River,  a 
small  tidal  stream  navigable  for  about  1  mile,  and  into  the  northeast 
comer  another  small  stream  about  three-fourths  of  a  mile  long,  known 
as  Johnsons  River.    Midway  between  these  two  streams  is  Yellow 
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Mill  pond,  a  tidal  basin  about  1  mile  in  length.  Black  Rock  Harbor, 
now  considered  part  of  Bridgeport  Harbor,  lies  about  2^  miles  to  the 
westward.  Both  harbors  are  mner  portions  of  a  large  bay  of  Long 
Island  Sound  lying  between  the  eastern  part  of  Stratford  Point  and 
Fairfield  reef.  Black  Rock  Harbor  is  about  one-half  mile  wide  at  the 
mouth  and  1  mile  long,  with  two  branches  at  its  head,  the  east  one  a 
mile  long,  known  as  <>dar  Creek,  and  the  west  one  about  three-fourths 
of  a  mile  long,  known  as  Burr  Creek. 

The  originS  low-water  depths  were  as  follows:  On  the  bar  at  the 
mouth  of  Bridgeport  Harbor,  about  5  feet:  in  the  Poquonock  River, 
from  2  to  5  feet;  in  Johnsons  River,  nearfy  bare  in  upper  half;  Yel- 
low Mill  pond,  generally  bare;  in  Cedar  Creek,  2  to  4  feet;  and  in 
Burr  Creek,  nearly  bare. 

Congress  appropriated  $10,000  in  1836  and  an  ^ual  amount  in 
1852  for  improvinj^  the  main  Bridgeport  Harbor.  These  sums  were 
expended  in  dred^g near  the  mouth  of  the  harbor,  makingchannels 
60  to  100  feet  wide  and  8  feet  deep  or  more  at  low  tide.  The  depth 
did  not  prove  permanent.  In  1871  and  at  various  times  thereafter  the 
original  project  was  enlarged  to  afford  a  15-foot  main-harbor  channel, 
a  12-foot  channel  200  feet  wide  in  Yellow  MiD  pond  to  Stratford 
avenue,  a  9-foot  Poquonock  River  channel,  a  12-foot  anchorage,  and 
to  protect  the  harbor  entrance  by  two  breakwaters,  all  estimated  to 
cost  $285,000.  This  project  was  completed  in  1898,  except  as  to 
capacity  of  the  15-foot  channel. 

Tlie  amount  expended  on  the  projects  above  named  was  $817,848.50. 

At  Black  Rock  Harbor,  between  1836  and  1838,  $21,550  was  ex- 
pended in  building  a  sea  waU  across  a  breach  in  the  southern  part  of 
Fayerweather  Island.  In  1884  a  project  was  adopted  for  protecting 
the  upper  part  of  Black  Rock  Harbor  oy  a  breakwater  about  one-hafi 
mile  long  oetween  Fayerweather  Island  and  the  mainland  and  for 
making  a  6-foot  channel  80  feet  wide  in  Cedar  Creek.  The  channel 
had  been  made,  the  breakwater  built  to  full  length,  but  with  reduced 
cross  section,  and  the  project  was  considered  as  completed  July  1, 
1894.  Subsequentlv  repairs  were  made  on  the  old  sea  wall  on  Fayer- 
weather Island.  Tne  amoimt  expended  for  Black  Rock  Harbor  as  a 
separate  improvement  was  $72,900. 

For  details  of  original  projects  and  their  modifications  see  Annual 
Reports  of  the  Chief  of  Engineers,  1902,  pages  133  and  134,  and  1903, 
pages  116  and  117. 

In  the  act  of  March  3,  1899,  Congress  adopted  a  project  for  Bridge- 
port Harbor  which  provided,  at  an  estimated  cost  or  not  exceedmg 
$300,000,  for— 

First.  The  main  channel,  18  feet  deep,  300  feet  wide  from  the  outer 
bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Stratford 
Avenue  Bridge  across  the  Poquonock  River. 

Second.  Tnree  anchora^  basins:  One  18  feet  deep,  500  feet  wide, 
and  2,000  feet  long  adjoming  the  main  channel  on  the  west  above 
the  inner  beacon;  one  12  feet  deep,  600  feet  wide,  and  900  feet  long 
adjoining  the  main  channel  on  the  west  between  the  18-foot  anchorage 
and  Naugatuck  wharf ,  and  one  12  feet  deep  at  east  side  of  channel 
between  the  steel  works  point  and  the  lower  bridge. 

Third.  Poquonock  River  channel,  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  and  100  feet  wide. 
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Fourth.  Yellow  Mill  channel^  from  the  main  channel  to  the  head  of 
Yellow  Mill  pond,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fifth.  Jolmsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  IJ  miles,  9  feet  deep  and  100  feet  wide. 

Sixth.  Black  Rock  channel,  from  the  nead  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these 
creeks  to  the  head  of  navigation,  with  lengths,  respectively,  of  1) 
miles  and  one-half  mile,  9  feet  deep  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel,  and  the  one  connecting  Fayerweather 
Island  with  the  mainland  as  now  built,  and  the  construction  and 
maintenance  of  shore  protection  on  Fayerweather  Island  to  check  the 
shifting  of  the^  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized,  under  which  work  was  begun  July  9, 
1900,  and  carried  on,  with  many  interruptions  and  delays,  until  Jan- 
uary 1,  1906,  at  which  time  the  contract  was  61  per  cent  completed. 
On  account  of  the  xmsatisfactory  progress  this  contract  was  annulled 
May  10,  1906,  and  the  work  relet.  Work  under  the  new  contract 
was  commenced  July  25,  1906,  and  completed  May  17, 1907,  complet- 
ing the  project  as  authorized  in  1899,  except  a  section  of  Burr  Creek, 
the  inner  end  of  Yellow  Mill  channel,  and  the  inner  end  of  Johnsons 
River,  where,  on  account  of  ledge  rock,  the  full  project  dimensions 
of  the  channels  were  not  obtained. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
$233,912.50,  of  which  $33,026.91  was  appUed  to  maintenance,  making 
the  total  expended  on  all  projects  prior  to  that  now  existing  $624,661. 

The  act  of  March  2, 1907,  authorized  the  extension  of  the  project  to 
include  an  anchorage  basin  22  feet  deep,  1,280,000  square  feet  m  area 
opposite  the  inner  breakwater,  deepemng  the  main  entrance  channel 
to  22  feet  as  far  as  the  inner  end  of  the  22-foot  anchorage  basin,  an 
additional  12-foot  anchorage  basin  608,600  square  feet  in  area  north- 
west of  the  22-foot  basin,  and  two  breakwaters  for  the  protection  of 
the  deep  anchorage  basin,  at  an  estimated  cost  of  $463,000.  The 
act  appropriated  $113,000,  and  authorized  continuing  contracts  in 
the  additional  sum  of  $350,000  for  completing  the  work  authorieed. 
Of  this  amount  $210,000  is  yet  to  be  appropriated. 

Reports  of  examination  and  survey  contaming  the  enlarged  project 
are  printed  in  House  Docmnents  Nos.  275  and  521,  Fifty-nintn  Con- 
gress, second  session. 

Contracts  for  the  completion  of  the  work  authorized  by  the  act 
of  March  2,  1907,  have  been  made.  The  breakwaters  and  the  12- 
foot  anchorage  basin  have  been  completed  and  the  deepening  of  the 
main  channel  commenced. 

The  amount  expended  on  the  project  of  1907  to  June  30,  1909, 
was  $131,067.78,  of  which  $2,943.64  was  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  through 
the  improved  channels  at  mean  low  tide  is  about  18  feet  throiigh  the 
main  cnannel  from  the  outer  end  to  the  lower  bridge;  in  the  roquo- 
nock  River,  about  11  feet;  in  the  Yellow  Mill  channel,  12  feetj  in 
Johnsons  River,  9  feet;  at  Black  Rock,  9  feet  to  theheaid  of  navigar 
tion  in  both  branches  of  Cedar  Creek;  in  Burr  Creek,  about  7  feet 
to  its  head.    The  mean  rise  of  tide  is  6.5  feet. 
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The  balance  on  hand  and  additional  appropriations  will  be  applied 
to  completing  the  project  and  to  maintenance. 

The  work  done  has  greatly  facilitated  the  navigation  of  the  harbor 
and  made  the  present  eommerce  possible  and  materially  reduced 
freight  rates. 

Tke  coinmerce  of  this  harbor  is  chiefly  in  coal,  lumber,  iron,  build- 
ing material,  petroleimi  products,  oysters,  and  general  merchandise. 
Tonnage  reported  for  calendar  year  1908  was  890,895  tons,  valued  at 
$37,672,196.20. 

July  1, 1908,  balance  unexpended 1107,108.13 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

Amount  appropriated  by  mmdry  civil  act  approved  March  4,  1909 100, 000. 00 

217, 198. 13 
Jane  Si,  1909,  amount  expended  during  fiscal  year: 

Depoeited  with  Treaiurer  of  United  Sutee 1218. 04 

For  works  of  improvement 73, 493. 27 

For  maintenance  of  improvement 2, 943. 64 

76,654.95 

July  1, 1909,  balance  unexpeaded 140,453.18 

July  1, 1909,  outetandmg  liabilitiee 11,503.01 

July  1, 1909,  balance  available 128,950.17 

July  1,  1909,  amount  covered  by  uncompleted  contracts 107, 709. 62 

Amount  (estimated)  required  fw  completion  of  existing  project 210, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  im- 
expended  July  1, 1909 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  12.) 

IS.  Norwalk  Harbor,  Cormecticut. — ^This  harbor  consists  of  the 
tidal  part  of  Norwalk  River  extending  from  Norwalk,  the  head  of 
navigation,  to  the  river  mouth,  about  3  miles,  and  of  an  outer  or  main 
harbor  lying  between  Norwalk  Islands  and  the  mainland.  South 
Norwalk  is  on  the  west  bank,  about  H  miles  below  Norwalk.  The 
original  depth  in  the  river  up  to  South  Norwalk  was  about  5  feet; 
between  there  and  Norwalk  the  river  bed  was  nearly  bare  at  low  tide. 

The  sum  of  $80  was  expended  in  the  year  1829  in  making  a  survev 
of  the  harbor  in  accordance  with  the  act  of  Congress  approved  March 
2  of  that  year. 

The  original  project,  adopted  under  the  act  of  June  10,  1872,  and 
modified  by  the  terms  of  the  act  of  June  14, 1880.  provided  for  a  chan- 
nd  100  feet  wide  and  8  feet  deep  from  the  outer  narbor  to  South  Nor- 
w^k,  and  thence  6  feet  deep  to  Norwalk.  This  project  was  considered 
completed  in  1892  at  a  costof  $83,000,  although  portions  of  the  chan- 
nel Detween  Norwalk  and  South  Norwalk  were  only  60  feet  wide. 
The  act  of  August  18,  1894,  appropriated  $15,000  for  improving  the 
inner  harbor,  and  inoicated  the  points  where  work  was  to  be  done. 
In  accordance  therewith  a  OTOject  was  adopted  for  removing  to  6  feet 
depth  the  shoaJ  at  Ferrys  romt,  below  Norwalk.  and^  if  funds  per- 
mitted, for  widening  with  depth  of  9  feet  the  bend  at  Keysers  Island, 
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near  the  river  mouth.  This  project  was  completed  in  1897  at  a  cost 
of  $15,000.  A  project  adopted  by  the  act  of  June  3,  1896,  provided 
for  a  channel  10  feet  deep  and  160  feet  wide  from  the  outer  harbor  to 
South  Norwalk,  widening  two  points  near  the  entrance,  and  the 
maintenance  of  this  channel  ana  the  6-foot  channel  between  South 
Norwalk  and  Norwalk,  at  estimated  first  cost  of  $62,000,  and  $2,000 
annuallv  for  maintenance.  This  project  was  completed  October  3, 
1905;  the  amount  expended  on  it  was  $36,833,  of  which  $15,516.89 
was  expended  for  mamtenance. 

The  present  project,  adopted  by  the  act  of  March  2,  1907,  provides 
for  the  restoration  of  the  channel  10  feet  deep  and  150  feet  wide  to 
South  Norwalk,  for  a  channel  8  feet  deep  of  a  general  width  of  100 
feet  from  South  Norwalk  to  Norwalk,  and  for  a  channel  6  feet  deep, 
2,900  feet  long,  of  a  general  width  of  75  feet,  to  the  docks  at  East 
Norwalk,  and  for  maintenance  of  these  channels,  at  an  estimated  fiirst 
cost  of  $65,500,  and  $8,000  per  annum  for  maintenance. 

Channels  of  the  full  dimensions  called  for  by  this  project  were  com- 
pleted September  19,  1908.  The  amount  expended  on  this  project 
to  June  30,  1909,  was  $52,963.43,  of  which  $8,858.41  was  expended 
for  maintenance. 

The  maximum  draft  that  could  be  carried  at  low  water  June  30, 
1909,  to  the  South  Norwalk  docks  was  10  feet,  to  the  NorwdUc  docks 
8  feet,  and  to  the  East  Norwalk  docks  6  feet.  The  mean  rise  of  tide 
18  7.1  feet. 

For  reference  to  reports  and  maps  regarding  this  harbor  and 
former  projects,  see  Aimual  Report  of  the  Chief  of  Engineers  for 
1904,  page  103.  For  present  project,  see  House  Document  No.  262, 
Fiftv-ninth  Congress,  second  session. 

Tne  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maiotenance  of  the  improvements. 

The  conmierce  of  this  harbor  is  mainly  in  coal,  oysters,  lumber, 
wood  pulp,  building  material,  and  general  merchandise,  and  on  all 
these  items  the  improvement  has  effected  a  material  reduction  in 
freight  rates.  The  reported  tonnage  for  calendar  year  1908  amounted 
to  199,465  tons,  valued  at  $19,359,751.28. 

July  1, 1908,  balance  unexpended $36, 268. 99 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |26, 236. 09 

For  maintenance  of  improvement 496. 33 

26,732.42 

July  1, 1909,  balance  unexpended 10  536. 67 

July  1, 1909,  outstanding  liabilities 21.52 

July  1,  1909,  balance  available 10, 616. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unez- 
■   pended  July  1,  1909 S  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June        ' 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  D  13.) 

14,  Harbors  at  FwemUe  Rwer,  Stamford,  Sovthport,  Oreenwich, 
and  Westport,  and  Saugatnick  River,  Connecticut. — (a)  FivemUe 
River  Harbor. — ^This  is  a  tidal  inlet  about  1  mile  long  and  from  100 
to  1,000  feet  wide.    The  natural  low-water  depth  at  the  mouth  was 
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about  3  feet,  shoaling  to  zero  about  halfway  up  the  harbor  and  to 
about  plus  2.5  feet  at  extreme  head.  The  oridnal  and  present  project 
of  improvement,  adopted  under  authority  or  the  act  of  August  11, 
1888,  provides  for  a  dredged  channel  8  feet  deep  and  100  feet  wide, 
extenoing  up  the  harbor  about  6,000  feet  from  its  mouth.  The  esti-* 
mated  cost  from  the  beginning,  as  revised  in  1894,  was  $45,000. 

For  further  details  regarding  this  harbor,  see  page  192,  Annual 
Report  of  the  Chief  of  Engineers,  1901. 

Up  to  June  30, 1909,  $39,790.44  had  been  expended  on  this  project, 
of  'which  $4,300  had  been  for  maintenance.  At  that  date  a  channel 
of  project  dimensions  had  been  dredged  about  5,400  feet  up  the  har- 
bor and  thence  about  200  feet  farther  with  project  depth  and  widths 
of  25  to  75  feet.  No  dredging  has  been  done  above  thds  point.  About 
82  per  cent  of  the  project  is  completed. 

The  maximum  c&aft  that  could  be  carried  to  the  upper  end  of  the 
improved  channel  is  7  feet,  and  no  navigation  is  possible  beyond 
this  point  except  at  high  tide,  when  a  draft  of  from  4  to  4J  feet  can 
be  carried  about  1,400  feet  farther  to  the  head  of  navigation.  The 
mean  rise  of  tide  is  7.2  feet. 

The  futiu^  appropriations  will  be  applied  toward  maintenance  and 
completion  of  the  project  by  widening  the  channel  to  project  dimen- 
sions and  extending  it  upstream  as  fimds  permit. 

The  commerce  of  this  harbor  is  mainly  confined  to  the  oyster  in- 
dustry, which  could  not  be  carried  on  to  its  present  extent  without 
the  improved  channel.  Traffic  reported  for  calendar  year  1908 
amoxmted  to  21,986  tons,  valued  at  $353,009.50. 

July  1,  1908,  balance  unexpended $210.06 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |0. 50 

Amount  transferred  to  Stamford  Harbor 209. 56 

210.06 

Amount  (estimated)  required  for  completion  of  existing  project ;  9, 300. 00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance (a) 
Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Stamford  Harbor. — ^This  consists  of  a  bay  on  the  north  shore 
of  Long  Island  Sound  and  of  two  tidal  inlets  known  as  the  east  and 
west  branches,  extending  to  the  head  of  navigation  at  the  city  of 
Stamford.  The  ori^al  depth  in  the  west  branch  was  from  1  foot 
to  3  feet,  ^duall^  mcreasing  in  the  bay  to  a  depth  of  12  feet.  The 
east  branch  was  orimnally  a  small  marshy  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  and  which  haa  shoaled  so  that 
when  work  was  begun  by  the  Government  in  1892  the  available  depth 
was  only  about  6i  feet. 

The  original  project,  adopted  under  authority  of  the  river  and 
harbor  act  of  1886,  was  for  a  5-foot  channel  80  feet  wide  to  the  head 
of  the  west  branch.  This  was  considered  completed  in  1892  after  an 
expenditure  of  $20,000,  the  channel  being  6  feet  deep  and  100  to  140 
feet  wide  at  the  bends,  but  only  from  50  to  70  feet  wide  for  the  last 
thousand  feet  at  the  upper  end. 

a  See  consolidated  money  statement  on  page  123. 
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The  present  project,  adopted  under  authority  of  the  act  of  July  13, 

1892,  provides  for  a  channel  in  the  west  brancn  7  feet  deep,  150  feet 
wide,  and  about  1)  miles  long,  with  a  basin  of  same  deptn  between 
harbor  lines  at  the  head  of  the  harbor,  and  in  the  east  branch,  as 
approved  October  5,  1892,  a  channel  9  feet  deep  and  100  feet  wide 
for  a  length  of  about  8,635  feet  and  50  fe^t  wide  for  about  1,200  feet 
farther  to  the  head  of  the  harbor.  The  estimated  cost  was  $123,500. 
A  modification  to  give  increased  width  at  upper  end  of  east  branch 
was  approved  February  12,  1901. 

For  reports  on  surveys  and  projects,  see  Annual  Report  of  the 
Chief  of  Engineers,  1884,  Part  1,  page  672;  1891,  Part  1,  page  849; 

1893,  page  954  (map,  p.  956). 

Up  to  June  30, 1909,  $128,260.53  had  been  expended  on  this  project, 
of  wnich  $32,51 1  had  been  for  maintenance.  At  that  date  the  channel 
in  the  east  branch  had  been  completed  to  full  project  dimensions;  the 
channel  in  the  west  branch  had  been  dredged  to  project  dimensions 
from  its  outer  end  to  the  south  end  of  the  basin;  a  portion  of  the 
south  end  of  the  basin  completed  and  a  channel  with  a  general  width 
of  125  feet  dredged  along  both  sides  and  across  the  upper  end  of  the 
basin.  The  available  depth  which  could  be  carried  June  30,  1909, 
to  the  extreme  head  of  the  west  branch  was  7  feet  and  9  feet  tnrough 
the  east  branch  channel  to  its  head.     The  mean  rise  of  tide  is  7.4  feet. 

The  appropriation  asked  for  will  be  applied  toward  maintenance 
and  completion  of  the  project. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  ^tone, 
sand,  clay,  ores,  and  steamboat  freight.  The  reported  tonnage  for 
calendaryear  1908  amounted  to  343,810  tons,  valued  at  $10,439,840.34. 
The  improvements  made  have  rendered  it  possible  for  the  steamers  to 
run  on  schedule  time  and  to  enter  the  harbor  at  any  stage  of  the  tide, 
which  they  were  imable  to  do  previously,  and  have  materially  reducea 
freight  rates. 

July  1, 1908,  balance  unexpended $12, 087. 01 

Amount  transferred  from  Fivemile  (River  Harbor) |209. 66 

Amount  transferred  from  Greenwich  Harbor 939. 97 

1,149.53 

13,236.54 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      13,236.54 

Amount  (estimated)  required  for  completion  of  existing  project 28, 900. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Southport  Harbor. — ^This  is  a  tidal  part  of  Mill  River  at  town 
of  Southport,  about  1  mile  long  and  averaging  less  than  100  yards 
wide.  The  original  depth  was  probably  less  than  2  feet  at  the  en- 
trance to  the  harbor,  shoaling  to  aboutplus  1  foot  at  the  upper  end. 
Work  was  begun  in  this  harbor  by  the  Grovemment  in  1829  and  pros- 
ecuted with  various  intermissions  until  1878.  During  this  time  a 
dike  inside  and  breakwater  or  jetty  outside  were  built,  and  a  channel 
60  feet  wide  and  4  feet  deep  di^dged  across  the  outer  bar.     In  1878  a 

aSee  conaolidated  money  statement  on  page  123. 
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Sroject  was  adopted  for  dredging  a  channel  100  feet  wide  and  4  feet 
eep  across  the  bar  and  upstream  1,200  feet  from  the  outer  end  of 
the  jetty,  and  thence  in  a  bifurcated  channel  to  the  nearest  docks. 
In  1882  this  project  was  reported  as  substfmtially  completed, 
$31,587.23  having  been  spent  since  the  berinning  of  work  in  1829. 

The  present  project,  adopted  by  act  of  June  13.  1902,  is  to  dredge 
a  channel  6  feet  deep  through  the  outer  bar  to  tne  upper  docks  100 
feet  wide  to  the  turn  above  White  Rock,  and  thence  in  two  branches, 
each  60  feet  wide;  to  repair  the  breakwater  and  to  remove  two  points 
of  ledge  from  the  channel  to  a  depth  of  7  feet.  The  original  esti- 
matednrst  cost  of  this  improvement  was  $13,200,  and  for  yearly  main- 
tenance $300,  to  be  expended  biennially,  but  on  account  of  the  devel- 
opment of  two  additional  outcroppings  of  ledge  diuing  the  dredmig 
it  became  evident  that  this  estimate  would  be  greatly  exceeded  before 
the  work  could  be  completed,  and  in  1906  the  estimated  cost  was  in- 
creased to  $15,111  for  tnis  work. 

For  further  details  regarding  this  harbor  and  its  former  projects, 
see  Annual  Report  of  the  Chief  of  Engineers,  1897,  page  986. 

Up  to  Jime  30, 1909,  $20,348.51  had  been  expended  on  this  project, 
of  wnich  $1,677.53  had  been  for  maintenance.  At  that  date  a  channel 
of  project  depth  and  75  to  100  feet  width  had  been  dredged  to  the 
turn  aoove  White  Rock,  and  thence  with  full  depth  and  widths  of  40 
to  60  feet  up  the  east  brimch  and  along  the  dock  front  for  about  200 
feet;  two  points  of  ledge  rock  had  been  removed,  and  the  breakwater 
repaired.  About  65  per  cent  of  the  project  is  completed. 
.  The  maximum  draft  that  can  be  carried  through  the  improved  por- 
tion of  the  channel  is  6  feet.  Above  this  point,  where  no  dredging 
has  been  done,  a  draft  of  3  to  4^  feet  can  be  carried  to  the  upper  docl^ 
at  low  tide.  Above  the  upper  end  of  the  projected  channels  the  har- 
bor is  navigable  only  at  high  tide  and  for  a  distance  of  about  hfdf  a 
mile.    The  mean  rise  of  tide  is  6.6  feet. 

Tlie  improved  channel  permits  vessels  of  not  exceeding  6  feet  draft 
to  enter  the  harbor  without  bein^  compelled  to  wait  outside  the  bar 
in  an  exposed  situation  for  the  tide  to  rise. 

The  appropriation  asked  for  will  be  appUed  toward  maintenance 
and  completing  the  project. 

The  commerce  of  this  harbor  consists  mainly  of  farm  produce,  gen- 
eral merchandise,  oysters,  and  coal.  The  reported  tonnage  for  cal- 
endar year  1908  amounted  to  6,821.  valued  at  $66,060. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

July  1, 1908,  balance  unexpended.... |1, 942. 09 

Amount  transferred  from  Greenwich  Harbor 459. 51 


2,40L60 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement '. . .  |2, 100. 60 

For  maintenance  of  improvement 301. 10 

2,401.60 

Amount  (estimated)  required  for  completion  of  existing  project 13,  111.  00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

•  See  coDBolidated  money  statement  on  page  123. 

Digitized  by  N^OUQIC 


122  BEPOBT  OF  THE  CHIEF  OF  ENOINEBBS,  U.  8.  ABMT. 

{d)  Qreervunch  Harbor, — ^This  is  a  shallow  bay  about  2  miles 
east  from  the  New  York  state  line,  extending  abiout  a  mile  north- 
ward from  Long  Island  Sound.  The  original  low-water  depth  was 
about  6  feet  to  the  lower  docks.  Above  this  point  it  shoaled  rap- 
idly to  3  feet  1,000  feet  above  and  to  about  plus  2  at  the  head  of  the 
harbor.  The  original  and  present  project,  adopted  in  the  act  of 
June  3,  1896,  is  to  dredge  a  channel  90  feet  wide  from  the  mouth  of 
the  harbor  to  the  causeway  at  its  head,  a  distance  of  about  a  mile,  to 
be  9  feet  deep  to  the  steamboat  dock  and  6  feet  deep  above,  the  upper 
end  to  be  enlarged  to  form  a  turning  basin.  The  estimated  fcst 
cost  was  $20,000.  Page  860,  Annual  Keport  of  the  Chief  of  Engi- 
neers, 1895,  gives  report  of  examination  upon  which  the  project  is 
based.  Up  to  June  30,  1909,  $21,090.60  had  been  expended  on  this 
project,  of  which  $4,073.41  had  been  for  maintenance. 

This  project  was  completed  September  23,  1905.  The  work  done 
has  enaoled  vessels  to  enter  the  harbor  with  9  feet  draft  at  low  tide, 
thus  permitting  the  regular  steamer  to  make  trips  without  waiting 
for  tide.  Above  the  steamboat  dock  a  draft  of  6  feet  can  be  carried 
at  low  tide  to  the  head  of  navigation.  The  mean  rise  of  tide  is  7.5 
feet. 

Map  of  survey  made  in  June,  1908,  with  reference  to  need  of  main- 
tenance and  the  location  and  identincation  of  harbor  lines  was  com- 
pleted during  the  fiscal  year. 

The  appropriation  asked  for  will  be  applied  to  maintenance  of  the 
improvement. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  limiber,  build- 
ing material,  and  general  merchandise.  The  reported  tonnage  for 
calendar  year  1908  amounted  to  76,160,  valued  at  $9,778,000. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not 
known. 

July  1 ,  1908,  balance  unexpended $2, 188.  82 

June  30,  1909,  amount  exx)ended  during  fiscal  year  for  main- 
tenance of  improvement $512. 42 

Amount  transferred  to — 

Stamford  Harbor $939. 97 

Southport  Harbor 459.  51 

Westport  Harbor 270.99 


1,670.47 


2, 182.  89 
July  1, 1909,  balance  unexpended 5.93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Westport  Harbor  arid  SoAigatuclc  River,  Connecticut — For  de- 
scription of  these  locahties  and  statement  of  work  under  original 
project  of  1826,  and  its  modifications  to  about  1871,  see  Annual  Re- 
port of  the  Chief  of  En^eers  for  1901,  page  189.  The  total  amount 
expended  for  the  same  is  $19,444. 

The  present  project,  adopted  in  1892,  originally  provided  for  a 
channel  4  feet  deep  and  60  feet  wide  up  to  Westport,  at  an  estimated 
cost  of  $10,000. 

0  See  conaolidated  money  statement  an  page  128. 
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As  a  result  of  a  survey  authorized  by  the  act  of  August  18,  1894, 
the  project  was  modified  in  1896  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stony  Point,  or  dredg- 
ing around  it,  and  removing  bowlders  irom  the  channel,  at  an  esti- 
mated cost  of  $8,000,  and  the  total  estimated  cost  was  in  consequence 
increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670,  and  report  of  the  sur- 
vey authorized  in  1894  is  printed  in  the  Annual  Report  of  the  Chief 
of  En^eers  for  1896  and,  with  map,  in  House  Dociunent  No.  67, 
Fifty-fourth  Congress,  first  session. 

The  total  amount  expended  on  the  present  project  up  to  the  close 
of  the  fiscal  year  ending  Jime  30,  1909,  was  $15,270.99,  of  which 
$1 09.44  was  for  maintenance.  The  4-foot  channel  had  been  completed 
to  Westport,  head  of  navigation,  with  width  generally  of  60  feet,  the 
ledge  opposite  Stony  Point  removed,  and  the  Cedar  Point  breakwater 
repaired  and  extended.  About  70  per  cent  of  the  project  is  com- 
pleted.   The  mean  rise  of  tide  is  about  7  feet. 

Completion  of  the  project  requires  further  removal  of  bowlders 
and  dredging  to  full  project  dimensions  at  the  channel  opposite  West- 
port.  Improvements  made  have  rendered  navigation  of  the  river 
practicable  at  less  than  half-tide  stages  by  vessels  plying  there. 

Future  appropriations  will  be  apphed  to  maintenance  and  the  com- 
pletion of  tne  project. 

The  conmierce  comprises  coal,  hunber,  farm  produce,  and  steam- 
boat freight.  The  reported  tonnage  for  calendar  year  1908  was 
11,504,  valued  at  $43,655. 

The  eflFect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

July  1, 1908,  balance  unexpended $1,849.22 

Amount  transferred  from  Greenwich  Harbor 270.99 

2, 120. 21 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |2, 107. 69 

For  maintenance  of  improvement 12.52      n  tnf^  n^ 

— — — ^^— •      2, 120.  21 

Amount  (estimated)  required  for  completion  of  exising  project 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1908,  balance  imexpended 118,277.20 

June  30,  1909,  amoimt  expended  during  fiscal  year: 

For  woiks  of  improvement $17, 445.  23 

For  maintenance  of  improvement 826.04    ,q  ^^t  «v, 

-^-^— ^— ^—     18,  271.  27 

July  1, 1909,  balance  unexpended 5.93 

Amount  (estimated)  required  for  completion  of  existing  project 54, 311. 00 

i Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1. 1909 48, 411. 00 
Submitted  in  compliance  with  re<]uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  D  14.) 
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15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  noMr 
gation —  WrecJc  of  Schooner  Menawa. — ^This  vessd,  loaded  with  lath, 
was  in  collision  on  July  18, 1908,  with  U.  S.  S.  Mayflower  and  seriously 
damaged.  On  July  27  the  schooner  was  towed  into  New  Haven  har- 
bor by  the  U.  S.  tug  Apachee  and  left  in  a  position  dangerous  to  navi- 
gation. Circular  proposals  were  issued  for  the  removal  of  the  wreck, 
the  bid  of  Reed  &  Farrar,  $376,  accepted.  A  portion  of  the  cargo 
was  recovered  and  the  removal  of  the  wreck  completed  in  October, 
1908. 

WrecJc  of  lighter y  name  unknown. — ^This  vessel,  originally  a  wooden 
sloop  about  70  feet  long,  was  abandoned  about  six  years  ago  and 
left  on  the  mud  flats  on  the  west  bank  of  the  Poquonock  River, 
Bridgeport  Harbor.  The  hulk  gradually  slid  out  to  a  point  where  it 
became  an  obstruction  to  navigation.  Proposals  for  tne  removal  of 
the  wreck  were  issued  in  April,  1909,  the  bid  of  the  T.  A.  Scott  Com- 
pany (Incorporated),  $290,  accepted,  and  the  wreck  entirely  removed 
m  May,  1909. 

(See  Appendix  D  15.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  NEW  YORK, 
NEW  YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  John  G.  D.  Knight,  Corps  of 
Engineers,  to  January  15.  1909,  in  the  temporary  charge  of  Col. 
D.  W.  Lockwood,  Corps  or  Engineers,  from  January  15  to  February 
19,  1909,  and  in  the  cha^e  of  Col.  W.  M.  Black,  Corps  of  En^eers, 
since  the  latter  date.  Division  engineer,  Col.  John  G.  D.  Knight, 
Corps  of  Engineers. 

1.  Port  Chester  Harbor,  New  York. — This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  part  of  Byram  River  and  of  a  bay  at  its  mouth  opening 
into  Long  Island  Sound.  The  depth  in  the  river  before  improvement 
was  1  foot,  and  Salt  rock,  in  the  river,  and  Sunken  rock,  m  the  bay, 
were  considered  to  be  dangerous  obstructions. 

The  original  project  for  this  improvement  was  adopted  in  1872  and 
modified  m  1884  and  1888.  It  proposed  to  remove  Salt  rock  to  9  feet 
below  mean  low  water,  to  build  a  breakwater  from  Sunken  rock  to 
Bvram  Point,  and  to  dredge  and  maintain  a  channel  to  the  Port 
Chester  wharves,  at  a  total  cost  of  $57,000.  Up  to  1899,  at  a  total 
cost  of  $52,000,  this  project  had  been  completed,  except  the  dredging 
in  the  upper  harbor. 

The  existing  project,  approved  March  3, 1899,  provides  for  a  chan- 
nel 12  feet  deep  at  mean  low  water  and  70  feet  wide  from  deep  water 
in  the  bay  up  to  the  town  wharf,  at  Fox  Island,  and  thence  9  feet 
deep  and  60  feet  wide  to  the  steamboat  wharf,  the  work  to  be  done  by 
dreoging  and  rock  removal.  Estimated  cost,  $25,000.  By  act  of 
1907  the  project  was  extended  to  include  removal  of  ledges  of  rock 
opposite  tne  southerly  point  of  Fox  Island. 

Up  to  June  30,  1909,  $34,348.95  had  been  expended  on  the  present 
project;  of  this  amount  $11,348.95  was  for  maintenance.  There  was 
received  from  sale  of  maps  $0.75. 

Expenditures  during  tne  year  were  for  survevs  and  office  expenses. 

About  92  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  making  a  channel  of  the 
projected  widtn  and  depths  except  at  and  above  Fox  Island|  wheio 
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the  width  is  reduced  by  ledges  of  rock  the  removal  of  which  it  is 
estimated  will  cost  $15,750.  A  project  for  the  further  improvement  of 
the  harbor  is  printed  in  House  Document  No.  1165,  sixtieth  Con- 
^-ess,  second  session.  Should  this  project  be  adopted,  the  removal  of 
wese  ledges  under  the  present  project  will  be  unnecessary.  Conse- 
quently no  fiscal  year  estimate  is  submitted  for  continuing  work  on  the 
existing  project,  pending  action  by  Congress  on  the  new  plan  of 
improvement  now  before  it  for  consideration. 

The  dredged  channel  has  shoaled  to  a  considerable  extent. 

The  available  funds  and  the  additional  appropriation  recommended 
are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  is  estimated  at  10^  feet  up  to  the  town  wharf;  thence  5^ 
feet  to  the  steamboat  wharf,  and  above  the  steamboat  wharf  2  feet. 
Mean  range  of  tides  7.4  feet.  The  head  of  navigation  is  at  a  fixed 
bridge  at  Mill  street,  about  900  feet  above  the  steamboat  dock.  The 
total  length  of  navigable  chaimel  from  Long  Island  Sound  to  the 
bridge  is  about  1^  nmes. 

The  tonnage  and  value  of  the  conunerce  of  this  harbor,  mainly  in 
coal,  building  materials,  manufactured  goods,  and  farm  produce,  as 
obtained  h-om  the  best  available  information,  are  as  follows: 


Tor. 

Tona. 

Value. 

Year. 

Toofc 

Value. 

im 

140,000 
160,600 
181,000 
327,600 
237,000 
240,000 

$4,036,000 
6,256,000 
7,260.600 
9,118,000 

900,000(T) 
3,940,000 

1904 

266,000 
293,000 
266,000 
276,000 
266,000 

'  $4,690,000 

um 

1906 

7,366,000 

19Q0 

1906 

6,870,000 

1901 

1907 

7,406,000 

1908 

1906 

7,366,000 

1908 

The  commerce  of  this  harbor  has  increased  with  the  improvement. 
So  far  as  has  been  ascertained,  the  improvement  of  this  narbor  has 
brought  about  a  reduction  in  freight  rates. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  En^meers  for  1897,  page  1084,  and  1900,  page  1378. 
Sketches  of  the  nver  and  harbor  are  printed  in  Reports  of  the  Chief 
of  Engineers  for  1885,  page  658,  and  for  1889,  page  716. 

Report  upon  examination  and  survey  of  Port  Chester  Harbor, 
made  in  1907-1908,  and  map  of  the  locaUty  are  printed  in  House 
Document  No.  1165,  Sixtieth  Congress,  second  session. 

July  1, 1908,  balance  unexpended $5, 611. 82 

Received  from  ealee .75 


6, 612. 67 
460.77 


June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement  

July  1, 1909,  balance  unexpended 6, 151. 80 

July  1, 1909,  outstanding  liabilitiee 28. 00 

July  1, 1909,  balance  available .^. 5, 123.  80 

Amount  (estimated)  required  for  completion  of  existing  project 15, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balsmce  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

,   1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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g.  Mamaronecic  Harbor ,  New  York. — ^This  harbor,  situated  on  the 
north  shore  of  Long  Island  Sound,  consists  of  a  narrow  inlet  opening 
into  a  shallow  bro^  bay.  Before  imnrovement,  the  channel  to  the 
old  steamboat  wharf,  haif  a  mile  up  the  inlet,  had  a  depth  of  5  feet 
at  mean  low  water,  gradually  decreasing  to  1  foot  at  the  upper 
wharves.  Various  rocEs  at  or  near  the  mouth  of  the  inlet  obstructed 
navigation. 

The  present  project,  approved  August  2,  1882,  and  modified  April 
27,  1899,  proviaes  for  the  removal  of  Round  rock  to  a  depth  of  4  feet 
and  Bush  rock  and  Inner  Steamboat  rock  to  a  depth  of  7  feet  at 
mean  low  water,  and  for  making  a  channel  7  feet  deep  at  mean  low 
water  and  100  feet  wide  from  the  harbor  entrance  to  the  upper 
wharves.     Estimated  cost,  $43,000. 

Up  to  June  30,  1909,  $40,000  had  been  expended  on  this  work;  of 
this  amount  $4,628.60  was  for  maintenance. 

About  82  per  cent  of  the  work  proposed  imder  the  project  has  been 
completed,  and  has  resulted  in  making  a  channel  with  a  uniform  depth 
of  7  feet  at  mean  low  water  and  a  width  of  from  70  to  100  feet  from 
the  harbor  entrance  to  the  turn  at  Hog  Island,  and  thence  100  feet 
wide  to  the  upper  wharves.  The  channel  has  probably  deteriorated 
to  a  considerable  extent. 

The  appropriation  recommended  is  to  be  applied  toward  complet- 
ing the  improvement  and  to  maintenance. 

TThe  maximum  draft  that  could  be  carried  Jime  30,  1908,  at  mean 
low  water  is  probably  less  than  7  feet.  Mean  range  of  tides,  8  feet. 
The  head  of  navigation  is  at  a  fixed  bridge  just  above  the  upper 
wharves.  The  total  length  of  navigable  channel  from  Long  Island 
Soimd  is  about  1  mile. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  and  manufactured  goods,  as  obtained  from 
the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1896     

29,095 
61,673 
20,705 
48,495 
26,230 

1482,092 
877,180 
61,598(T) 
76,006(?) 
337,000 

1904 

49,689 
54,944 
16,766 
38,640 

1869,242 
201,398(?) 
131,000 
1»  620, 226 

1897 

1905 

1901 

1906 

1902 

1906 

1903 

It  is  not  known  that  freight  rates  have  been  affected  by  this  im- 
provement, but  it  has  facilitated  the  transportation,  especially  of  coal 
and  building  materials. 

Detailed  description  of  this  improvement  can  be  foimd  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  1381.     Sketdi  of  harbor  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  859. 
Amount  (estimated)  required  for  completion  of  existing  project |7, 628. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance 6, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  2.) 
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S.  LarchmorU  Harbor,  New  York. — ^This  harbor,  situated  on  the 
northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  New 
York  City  limits,  is  about  half  a  mile  wide  and  five-eighths  of  a  mile 
long.  It  is  exposed  to  easterly  and  southerly  storms.  Two  sub- 
merged rocks  (Umbrella  rock  and  Huron  rock)  formerly  obstructed 
the  entrance,  which  has  a  depth  of  18  feet,  gradually  dimishing  toward 
the  head  of  the  bay. 

The  ori^al  proiect  for  this  improvement,  adopted  September  19, 
1890,  provided  tor  building  two  breakwaters  to  protect  the  andiorage 
ground,  one  to  extend  from  Umbrella  rock  to  Umbrella  Point  and 
the  other  from  Huron  rock  to  Long  Beach  Point,  at  an  estimated 
cost  of  $105,000.  Work  under  this  project  was  suspended  in  1891 
after  the  first  appropriation  of  $5,000  had  been  expended  in  com- 
mencing the  two  breakwaters. 

The  present  project,  adopted  March  3,  1899,  provides  for  building 
a  breakwater  extending  southwardly  1,440  feet  irom  the  6-foot  curve 
oflF  Long  Beach  Poiot  and  for  the  removal  of  Huron  rock  to  a  depth 
of  14  feet  at  mean  low  water.  Estimated  cost,  $108,000.  The  project 
was  extended  by  act  of  1907  to  include  removal  of  ledges  adjoining 
Huron  rock. 

To  June  30,  1909,  $65,666.16  had  been  expended  on  the  existing 
project,  all  for  improvement. 

There  were  no  operations  during  the  year,  the  disbursements  hav- 
ing been  in  part  paym^t  of  office  expenses  and  of  the  cost  of  a  sound- 
ing, boring,  and  sweeping  scow. 

About  60  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  and  as  a  resmt  tne  breakwater  has  been  built  to 
full  projected  section  to  a  length  of  1,410  feet,  and  Huron  rock  and  a 
portion  of  the  adjoining  ledge  removed  to  depths  of  14  and  12  feet, 
respectively. 

The  available  funds  are  sufficient  for  completing  the  improvement 
and  will  be  appUed  to  this  purpose  and  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  is  estimated 
at  18  feet.  The  general  depth  of  the  anchorage  area  of  the  harbor 
is  from  6  to  12  feet  at  mean  low  water.  Mean  range  of  tides,  7.4  feet. 
The  harbor  is  about  half  a  mile  wide  and  extends  rather  more  than 
half  a  mile  inland.     It  is  a  basin  with  no  definite  channel. 

The  harbor  has  but  Uttle  commerce.  It  is  mainly  used  by  the 
Larchmont  Yacht  Club,  by  coasting  and  fishing  vessels  for  night 
anchorage,  and  as  a  harbor  of  refuge. 

Local  freight  rates  are  thought  not  to  have  been  affected  by  the 
improvement. 

Detailed  description  of  this  improvement  is  printed  in  Report  of 
the  Chief  of  Engineers  for  1900,  page  1383.  A  sketch  of  the  narbor 
is  printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  860. 

July  1,1908,  balance  unexpended 121,377.02 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       1,138.14 

Julyl,  1909,  balance  unexpended 20,238.88 

(See  Appendix  E  3.) 

4.  Harlor  at  Echo  Bay,  New  York, — ^This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  2  miles  distant  from  New  York  City 
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limits.  It  is  landlocked,  except  toward  the  southeast,  and  has-  a  good 
anchorage.  Nearly  all  of  the  water  transportation  of  the  town  of 
New  Rochelle  is  carried  on  through  this  harbor. 

The  original  project  for  improvement,  adopted  in  1875,  provided 
for  the  removal  of  two  ledges,  known  as  Start  rock  and  Sheepshead 
reef,  to  7  and  9  feet  depth  at  mean  low  water,  respectively,  at  an  esti- 
mated cost  of  $38,955.38. 

Prior  to  1902  the  sum  of  $22,000  had  been  appropriated,  with  which 
Start  rock  was  reported  wholly  and  Sheepshesul  reef  partly  removed 
to  the  projected  depths,  and  a  channel  40  feet  wide  and  4  feet  deep  at 
mean  low  water  was  dredged  from  Beanf ord  Point  to  within  300  reet 
of  the  head  of  the  harbor. 

The  project  adopted  by  the  river  and  harbor  act  of  June  13,  1902, 
contemplated  the  completion  of  the  original  plan  by  the  removal  of 
the  remainder  of  Sheepshead  reef  and  Start  rock,  at  an  estimated  cost 
of  $17,000.  This  work  was  completed  September  25,  1903,  at  a  total 
cost  of  $8,546.68. 

The  river  and  harbor  act  of  March  3, 1905,  directed  an  examination 
to  be  made  of  Lon^  rock,  with  a  view  to  its  removal,  and  authorized 
the  expenditure  orany  balance  remaining  from  previous  appropria- 
tions for  this  purpose.  The  removal  of  such  part  of  the  rock  to  6 
feet  below  mean  low  water  as  the  available  funds  ($8,453.32)  would 
permit  was  authorized  by  the  Secretary  of  War  August  21,  1906.  Of 
this  amoimt  $8,412.92  was  expended  to  Jime  30,  1908,  leaving  a  bal- 
ance of  $40.40  in  addition  to  tne  amount  appropriated  March  2, 1907. 
As  a  result  of  this  expenditure  the  channel  at  Beauf ord  Point  (Hud- 
son Park)  was  deepened  to  6  feet  at  mean  low  water  with  a  width  of 
100  feet. 

The  present  project,  adopted  March  2,  1907,  provides  for  complet- 
ing the  removal  or  Long  ix)ck,  at  a  total  estimated  cost  of  $10,000. 
Up  to  Jime  30,  1909^  $8,409.40  had  been  expended,  completing 
the  project,  and  resultmg  in  the  removal  of  an  obstruction  which  had 
caused  considerable  damage  to  vessels  using  the  channel  at  Beauford 
Point. 

The  available  fimds  are  to  be  applied  to  maintenance  if  found 
necessary. 

The  maximiun  draft  that  could  be  carried  to  Beauford  Point  on 
Jime  30, 1909,  is  estimated  at  6  feet  at  mean  low  water.  The  general 
harbor  anchorage  ranges  from  9  to  18  feet  at  mean  low  water.  The 
mean  range  of  tide  is  about  7i  feet.  The  head  of  navigation  is  at  a 
wharf  about  1,500  feet  above  Beauford  Point.  The  harbor  is  about 
one-fourth  mile  wide  and  one-third  mile  long.  The  total  len^h  of 
navigable  channel  extending  beyond  the  deep  water  of  the  harbor  is 
about  one-fifth  of  a  mile. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  and  manufactured  goods,  as  obtained  from 
the  best  ava3able  information,  are  as  follows: 


Year. 


1902 
1903. 
1904. 
1906 


Tons. 


99,000 
129,400 
161,200 
198,660 


Value. 


6600,000 

1,434,000 
1,647,600 

i,on,8oo 


Year. 


1906 
1907 
1908 


Tons. 


270,460 
260,186 
244,760 


ValQS. 


12,789,208 
2,646,686 
2,002,800 
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Commerce  has  been  materially  benefited  and  freight  rates  have 
probably  been  reduced  by  this  improTement. 

For  detailed  description  of  wo»  see  Report  of  the  Chief  of  En^- 
neers  for  1900,  page  1429.  A  sketch  of  the  locality  is  printed  m 
Report  of  the  Chief  of  Engineers  for  1903,  page  862. 

Keport  upon  examination  and  survey  or  Echo  Bay  Harbor,  and 
map  of  the  locality  are  printed  in  House  Document  No.  1118,  Sixtieth 
Congress,  second  session. 

July  1, 1908,  balance  unexpended 112,040. 40 

June  90, 1909,  amount  expanded  during  fiscal  year  for  works  of  improve- 
ment       8,409.40 

July  1, 1909,  balance  unexpended 3,  fSSL  00 

(See  Appendix  E  4.) 

6.  Bronx  River  and  East  Chetier  Creek,  New  York, — (a)  Brcmx 
River. — ^This  stream  empties  into  a  shallow  bay  three-fourths  of  a 
mile  long,  and  seven-eighths  of  a  mile  wide,  haying  a  navigable  chan- 
nel with  low  water  depth  of  3  feet,  and  which  opens  into  the  East 
River  north  of  Hunts  Point.  The  navigable  part  extends  from  its 
mou&  to  West  Farms,  a  length  of  about  2\  miles.  At  this  point  it  is 
crossed  by  a  dam.  The  natural  depth  at  the  mouth  was  4  feet  at 
mean  low  water,  and  decreased  ascending  the  stream  to  less  than  1 
foot  at  the  head  of  navigation. 

The  project  for  improvement,  adopted  by  the  act  of  June  3, 1896. 
provides  for  making  a  channel  4  feet  deep  at  mean  low  water  ana 
100  feet  wide  from  the  mouth  to  Barlow  street  (now  Falconer  street) : 
thence  to  Dongan  street  (now  Garrison  avenue)  60  feet  wide,  ana 
thence  to  the  head  of  navigation  50  feet  wide,  the  work  to  be  done 
by  dredging  and  rock  removal.    Estimated  cost  $85,985. 

Up  to  Jime  30,  1909,  $67,437.03  had  been  emended  on  the  project 
for  improvement.    There  was  received  from  sales  of  maps  $0.65. 

About  80  per  cent  of  the  work  proposed  imder  the  present  project 
has  been  completed  and  has  resulted  in  a  channel  from  the  moutn  to 
the  turn  east  of  the  gas  works  with  depths  of  from  3  to  6  feet  at  mean 
low  water  and  with  a  diminishing  width  of  from  100  to  50  feet,  except 
at  Westchester  avenue  where  slightly  reduced  by  a  ledge  of  rocK. 
Above  this  point  the  channel  remains  as  previously  reported.  As 
shown  by  a  recent  survey,  the  dredged  channel  has  aetenorated  to  a 
considerable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30.  1909,  over  the 
flhoalest  part  of  the  channel  at  mean  low  water  from  tne  mouth  to  the 
turn  east  of  the  ^as  works  is  about  2^  feet;  above  this  point,  1  foot. 
Mean  range  of  tide  is  6.6  feet  at  mouth  and  6  feet  at  West  Farms. 
Hie  head  of  navigation  is  at  a  dam  just  beyond  the  dye  works.  The 
total  length  of  navigable  channel  is  about  3  miles. 

9001— BNo  1909 9 
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The  tonnage  and  value  of  the  commerce  of  this  river,  mainly  in 
coal,  cotton  goods,  drugs  for  dying  purposes,  ice,  and  building  mate- 
rials, as  obtained  from  the  best  available  information,  are  as  lollows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Vahie. 

1807 

139,310 
171,300 
153.137 
77,710 
42,286 

$526,025 

1,985,700 

500,000 

536,400 

196,642 

1905 

181,093 
341,538 
382,957 
401,433 

$820,482 

1809 

1906 

1,720.097 

1902 

,  1907 

1,807,317 

1903 

1908 

3,017,500 

1904 

1 

The  river  has  an  extensive  and  growing  commerce  as  shown  above. 
This  commerce  is  mainly  carried  on  barges  of  from  20  to  35  feet  width, 
towed  by  tugs.  Just  complaint  is  made  of  the  interruptions  and 
delays  to  traffic  owing  to  the  impossibility  of  tows  passing  each  other 
in  the  naiTow  channel  and  at  points  of  even  passing  a  barge  moored 
to  a  wharf.  Due  to  the  slight  depth  found,  all  movement  of  vessels 
must  be  made  at  high-water  stages. 

Details  of  improvement  can  be  foimd  in  Report  of  the  Chief  of 
Engineers  for  1897,  page  1093,  and  for  1900,  page  1389.  A  sketch 
of  a  part  of  the  stream  is  printed  in  Report  of  the  Chief  of  Engineers 
for  1904,  page  1016. 

July  1,  1908,  balance  unexpended f41, 548. 63 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      29, 485. 01 

July  1, 1909,  balance  unexpended 12, 063.  62 

July  1,  1909,  outstanding  liabilities 172.  77 

July  1,  1909,  balance  available 11, 890.  86 

Amount  (estimated)  required  for  completion  of  existing  project 6, 485. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 • (<») 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  East  OJiester  Creek, — This  is  a  small  tidal  stream  emptying 
into  East  Chester  Bay.  It  was  originally  navigable  at  high  tide  for 
vessels  drawing  7  feet  as  far  as  LocRwoods,  a  distance  of  2 J  mUes. 

The  project  for  improvement,  adopted  March  3,  1873,  provided 
for  a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from 
deep  water  in  East  Chester  Bay  to  a  point  3,000  feet  above  Lock- 
woods.  Estimated  cost,  $136,500;  subsequently  reduced  to  $124,000, 
as  modified  in  1891. 

Up  to  June  30,  1909,  $115,500  had  been  expended  on  the  project; 
of  this  amount  $25,408.78  was  for  maintenance.  There  was  received 
from  the  sale  of  maps  $2. 

The  project  has  oeen  completed  and  has  resulted  in  making  a 
channel  9  feet  deep  at  mean  high  water  and  100  feet  wide  from 
East  Chester  Bay  to  Town  dock;  thence  to  Lockwoods  somewhat 
less  than  100  feet  wide;  and  thence  to  a  point  3,000  feet  above 
Lockwoods,    100  feet   wide.     The  channel   above  Ijockwoods  had 

<»See  consolidated  money  statement  on  page  131. 
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deteriorated  to  such  extent  that  the  expenditure  under  the  last 
appropriation  resulted  in  restoring  onlv  anout  75  feet  in  width  in 
this  section  of  the  creek  to  its  projected  d.epth.  Considerable  shoaling 
has  also  occurred  in  the  channel  below  Lockwoods. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  on  June  30,  1909,  is  estimated  at  9  foet  at  mean  high 
waier  in  mid-channel.  Mean  range  of  tides  is  7.1  feet.  The  head 
of  navigation  is  at  the  upper  end  of  the  artificial  channel.  The  total 
length  of  navigable  channel  is  about  2}  miles. 

Ihe  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  material,  and  miscellaneous  freight,  as  obtained  from 
the  best  avauable  information,  are  as  follows: 


Year. 

Tods. 

Value.     ;                    Year. 

1 

Tom. 

Value. 

1805 

94,928 
286,428 

99.760 
104,656 
146,965 

12,199,186      1905 

206,275 
282.655 
354,019 
273,369 

$1,755,850 

1890 

1,957,224   1  1906 

3,063,360 
1,954,254 
2,864,000 

1902 

870,500   '  1907 

iSfa 

572,800  1  1908 

1904  

963,263  || 

The  effect  of  this  improvement  has  be^n  to  increase  the  number  of 
firms  carrying  on  business  along  this  stream.  So  far  as  has  been 
learned  tms  improvement  has  made  no  change  in  freight  rates,  but 
commerce  has  greatly  increased. 

For  detailed  reports  see  Reports  of  the  Chief  of  Engineers  for  IS97, 
page  1089,  and  1904,  page  1016.  A  sketch  of  the  stream  is  printed 
m  Keport  of  the  Chief  of  Engineers  for  1904,  page  1016.  For  refer- 
ences to  reports  on  examinations  and  surveys,  see  Report  of  the  Chief 
of  Engineers  for  1904,  pa^es  112  and  1061. 

Report   upon  examination  and  survey  of  East  Chester  Creek  is 
printed   in  House  Document   No.   1250,  Sixtieth  Congress,  second 
session. 
Received  from  sales  during  the  year |2. 00 


July  1,  1909,  balance  unexpended 2.00 

July  1,  1909,  outfltanding  liabilities 2,00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


CONSOLIDATED. 


July  1 ,  1908,  balance  unexpended $41, 548.  63 

Received  from  sales 2.  00 


41, 550.  63 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      29,485.01 

July  1,  1909,  balance  unexpended 12, 065.  62 

July  1,  1909,  outstanding  liabilities 174.  77 

July  1,  1909,  balance  available 11, 890. 85 

Amount  (estimated)  required  for  completion  of  existing  project 6, 485. 00 

»  See  consolidated  money  statement  on  this  pag^igjtized  by  CjOOQIc 
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Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1,  1909 $26,485.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  5.) 

6,  Harbors  at  Port  Jefferson,,  Matdtuck,  Huntington,  Glencovty 
Flushing  Bay,  and  Canarsie  Bay,  New  York. — (a)  Port  Jefferson  Har- 
bor.— ^Tnis  is  a  large  and  deep  inland  bay,  situated  on  the  north 
shore  of  Long  Island,  and  connected  with  Long  Island  Sound  by  a 
narrow  entrance. 

Before  improvement  the  channel  depth  outside  the  entrance  was 
but  4  feet  at  mean  low  water,  whereas  the  depth  in  the  harbor  was 
12  feet  and  more,  at  low  tide,  up  to  within  300  feet  of  the  wharves 
of  Port  Jefferson  village. 

The  first  project  for  improvement  was  adopted  in  1871,  and  com- 
pleted in  1883,  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to 
shelter  the  inlet  channel,  one  east  of  the  inlet,  1,390  feet  long,  and 
one  west,  940  feet  long,  both  of  scant  cross  section.  A  channel  8 
feet  deep  at  mean  low  water  and  100  feet  wide  was  dredged  through 
the  inlet  and  shoal  outside. 

The  existing  project  for  improvement,  adopted  September  19. 
1890,  and  moomed  August  18,  1894,  provides  for  dred^ng  a  channel 
through  the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be  pro- 
tected by  extending  and  enlarging  the  previously  built  jetties.  Esti- 
mated cost,  $145,000. 

Up  to  June  30,  1909,  $97,156.35  had  been  expended  on  the  present 
project;  of  this  amount  $5,929.64  was  for  maintenance. 

About  67  per  cent  of  the  work  proposed  under  the  present  proiect 
has  been  completed,  and  has  resulted  in  making  a  cnannel  12  leet 
deep  at  mean  low  water,  and  200  feet  wide,  ana  in  completing  the 
east  jetty  to  its  full  projected  section  for  a  distance  of  1^550  feet, 
except  at  the  shore  end,  where  it  is  covered  by  sand.  The  west 
jetty  is  940  feet  long,  with  scant  cross  section.  No  work  has  been 
done  on  this  jetty  under  the  present  project.  The  dredged  channel 
has  maintained  its  projected  depth  during  the  past  year. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  appUed  to  continuing  the  improvement  and  to  dredging 
for  maintenance  if  found  necessary. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30,  1909,  is  probably  12  feet  at  mean  low  water. 
Mean  range  of  tides  at  entrance,  7  feet;  at  Port  Jefferson  wharves. 
6.2  feet.  The  total  length  of  navigable  channel  from  Long  Island 
Soimd  to  Port  Jefferson  wharves  is  about  2i  miles.  The  harbor  is 
about  2  miles  long  and  three-fourths  of  a  mile  wide. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  farm  produce,  fish,  and  general  merchandise, 
as  obtained  from  the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tods, 

Value. 

1896 

24,940 
42,130 
46,670 
8,832(T) 

$360,200 
3,li6,M0 
776,000 
90.424(T) 

1906 

19,660(T) 
118,706 

95,466 
127,230 

$666,700(7) 

1899 

1906 

1,066,666 
1,636,000 

1908 

1907 

1904 

1908 

.^i^ 
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Freight  rates  have  probably  been  reduced  as  a  result  of  thiq 
improvement. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
page  1393.  A  sketch  of  Port  Jefferson  Harbor  is  printed  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  866. 

July  1, 1908,  balance  unexpended ." $16, 208. 78 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      12,808.78 


July  1, 1909,  balance  unexpended 2,400.00 

Amount  (estimated)  required  for  completion  of  existing  project 51, 373.  29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul^  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(6)  MattUuck  Harbor, — ^This  harbor  is  a  tidal  inlet  extending  in 
a  southerly  direction  from  Long  Island  Sound  to  the  village  of  Matti- 
tuck,  Long  Island.  One  mile  above  the  mouth  a  tide  milldam  with 
gates  and  fixed  bridge  has  been  built  across  the  stream.  Before  im- 
provement the  entrance  was  obstructed  bv  a  shifting  sand  bar,  rising 
to  within  from  1  to  2  feet  below  the  mean  low-water  plane;  thence  up 
to  the  milldam  the  depth  was  from  2  to  7  feet  at  low  tide;  and  above 
the  latter  6  feet  at  high  tide. 

The  project  adopted  by  the  act  of  June  3,  1896,  provides  for  a 
channel  7  feet  deep  at  mean  low  water  from  the  entrance  to  the  dam 
and  7  feet  deep  at  mean  high  water  above  the  dam  to  the  village,  the 
width  to  be  80  feet,  except  near  the  mouth,  where  it  is  increased  to 
100  feet;  the  entrance  channel  to  be  protected  by  two  parallel  jetties, 
400  feet  apart,  extending  out  to  the  9-foot  curve.  Estimated  cost, 
$83,000. 

Up  to  June  30,  1909,  $56,258.82  had  been  expended  on  the  project* 
of  tnis  amoimt,  $3,700  was  for  maintenance.  There  was  received 
from  sales  of  maps  $4.35. 

About  68  per  cent  of  the  work  proposed  imder  the  project  has  been 
completed,  resultii^  in  building  the  west  jetty  to  fml  projected  sec- 
tion for  a  length  of  680  feet,  extending  out  to  the  10-foot  contour; 
the  east  jetty  to  full  projected  section  for  a  length  of  775  feet,  ex- 
tending out  to  the  7-foot  contour;  and  in  dredging  a  channel  at  the 
entrance  7  feet  deep  at  mean  low  water,  100  feet  wide,  and  about 
1,400  feet  long^  thence  a  distance  of  about  400  feet,  the  same  depth 
and  80  feet  wide;  and  thence  a  distance  of  about  2,000  feet,  the 
same  depth  and  60  feet  wide. 

The  harbor  is  now  used  as  an  anchorage  by  a  number  of  oyster  ves- 
sels which  have  recently  commenced  operations  in  this  vicinity. 

A  recent  survey  has  shown  the  necessity  of  extending  both  jetties 
into  deeper  water  and  of  connecting  the  mner  end  of  the  west  jetty 
with  the  shore  above'high  water.  It  is  also  shown  that  the  volume 
of  dredging  required  to  complete  the  channel  to  the  milldam  is  ap- 
proximately 63.000  cubic  yards  in  excess  of  the  amount  estimated 
m  1891  when  tne  project  was  submitted.     To  complete  the  project 

o  See  consolidated  money  statement  on  page  139. 
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as  far  as  the  dam^  located  about  1^  miles  below  Mattituck,  an  ex- 
*penditure  of  $53,200  will  be  required  in  addition  to  the  funds  now 
available. 

It  is  recommended  that  the  improvement  be  extended  beyond  the 
milldam  only  after  the  local  authorities  have  removed  the  dam  and 
re^aced  the  fixed  bridge  by  a  bridge  with  draw  spans. 

The  available  funds  and  additional  appropriation  recommended  are 
to  be  expended  in  continuing  the  improvement  and  in  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  unimproved  channel  below  the  milldam  at  mean 
low  water  is  about  IJ  feet;  above  the  milldam  the  least  depth  is 
about  6  feet  at  mean  high  water.  The  head  of  navigation  is  at  the 
village  of  Mattituck.  The  total  length  of  navigable  channel  from 
Long  Island  Sound  to  the  milldam  is  about  1  mile;  thence  to  Matti- 
tuck about  IJ  miles.  The  mean  range  of  tides  outside  the  entrance 
is  4.8  feet,  and  below  the  milldam,  which  before  dredging  in  the  en- 
trance was  2.2  feet,  is  now  4.4  feet. 

The  commerce  consists  principally  of  coal,  building  materials, 
fruits,  farm  produce,  and  general  merchandise,  and  was  reported  in 
1904  as  amounting  to  56,602  tons,  valued  at  $2,041,766.  The  com- 
merce by  water  during  the  calendar  year  1908,  mostly  in  fish  and  farm 
produce,  amounted  to  1,100  tons,  valued  at  $22,000.  As  a  result  of 
the  improvement  several  thousand  acres  of  oyster  beds  have  been 
recently  established  in  the  vicinity,  the  boats  used  in  the  industry 
finding  a  safe  harbor  in  the  river. 

No  change  in  freight  rates  has  yet  resulted,  the  work  not  being 
suflSciently  advanced. 

For  detailed  description  of  this  work  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1891,  page  843,  and  1897,  page  1095. 

July  1, 1908,  balance  unexpended $39, 314. 38 

Received  from  sales 1. 60 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

45,315.88 
June  30, 1909,  amount  exp>ended  during  fiscal  year: 

For  works  of  improvement $17, 013. 35 

For  maintenance  of  improvement '. -. 3,557.00 

20,570.35 

July  1,  1909,  balance  unexpended 24, 745. 53 

July  1,  1909,  outstanding  liabilities 4, 726. 07 

July  1,  1909,  balance  available 20, 019. 46 

July  1,  1909,  amount  covered  by  uncompleted  contracts 12, 173. 90 

Amoimt  (estimated)  required  for  completion  of  existing  project "53,  200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Jul)^  1 ,  1909 (ft) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Huntington  Harbor, — This  harbor  is  a  narrow  tidal  estuary 
extending  inland  from  Huntington  Bay,  Long  Island,  in  a  southerly 
direction  for  a  distance  of  about  2  miles. 

<^  Revised  estimate  of  cost  of  completing  that  part  of  the  project  below  the  mill  dam. 
ft  See  consolidated  money  statement  on  page  139. 

Digitized  by  VjOOQIC 


RIVER  AND   HARBOR  IMPROVEMENTS. 


135 


Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  IJ  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor. 

In  1872  the  first  project  was  adopted,  under  which  in  1873  a  shoal 
at  the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long, 
130  to  150  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged 
up  to  the  town  landings  at  a  total  cost  of  $22,500.  In  1884  this  chan- 
nel had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  at  mean  low  water 
and  100  feet  wide  up  to  the  upper  wharves,  to  be  protected  by  piling, 
if  necessary.     Estimated  cost,  $32,000. 

Up  to  June  30,  1908,  $38,000  had  been  expended  on  this  project; 
of  this  amount  $8,510.94  was  for  maintenance. 

The  present  project  is  completed,  except  as  to  the  dredging  or  pile 
construction  necessary  to  maintain  the  channel.  For  purposes  of 
inaintenance  the  channel  has  been  dredged  200  feet  wide  in  lieu  of 
pile  protection.  The  dredged  channel  nas  deteriorated  to  a  con- 
siderable extent. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carriea  June  30,  1908,  over  the 
shoalest  part  of  the  improved  channel  is  estimated  at  about  8  feet 
at  mean  low  water  in  about  mid-channel;  less  depth  than  is  reported 
to  exist  over  a  bar  at  the  harbor  entrance. 

Mean  range  of  tide,  7.2  feet.  The  head  of  navigation  is  at  a  cause- 
way about  one-third  of  a  mile  above  Town  dock.  The  total  length 
of  navigable  channel  from  Huntington  Bay  to  the  causeway  is  about 
2  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  farm  produce,  building  material,  and  miscellaneous  merchandise, 
as  obtained  from  tne  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value.     ! 

Year. 

Tons. 

Value. 

1897 

23,584 
46.  £00 
46,600 
52.000 
66,000 

S473,109 

606,000 

768.000 

875,800 

1,086,000 

1904 

94,960 
105,212 
96,196 
38,316 

12,818,250 

1899 

1906 

2,774,850 

1,901,061 

413,218 

1900 

1907 

1901 

1908 

1«)3 

This  improvement  has  resulted  in  a  material  reduction  in  freight 
rates. 

For  detailed  description  see  Report  of  the  Chief  of  Engineers  for 
1897,  page  1 100.  A  sketch  of  the  upper  part  of  the  harbor  is  printed 
in  the  Annual  Report  for  1904,  page  1023. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement (o) 

Submitted  in  compliance  with  re<}uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(d)  Olencove  Harbor. — ^This  harbor  is  a  small  tidal  inlet  on  the 
east  side  of  Hempstead  Harbor,  Long  Island.     Its  channel  is  about 


oSee  consolidated  money  statement  on  page  139. 
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2  feet  deep  at  mean  low  water  and  a  bar  at  the  entrance  has  a  foot 
less  of  depth.  Before  improvement  vessels  waiting  for  tides  to  enter 
the  harbor  were  exposed  to  storms  from  the  north  and  northwest. 

The  existing  project,  adopted  August  11,  1888,  and  revised  June 
22,  1895,  provides  for  the  construction  of  a  breakwater  in  Hempstead 
Harbor  extending  from  the  northwest  comer  of  Glencove  dock  west- 
southwesterly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Glencove  Harbor.  The  breakwater  is  to  have  a  length  of 
2,000  feet  and  to  be  built  to  a  height  of  3  feet  above  high  water,  with 
a  top  width  of  5  feet.     Estimated  cost,  $135,000. 

Up  to  June  30,  1909,  $72,000  had  been  expended  on  the  project,  all 
for  improvement. 

About  53  per  cent  of  the  work  contemplated  under  the  project 
has  been  completed  and  has  resulted  in  building  1,564  feet  of  the 
breakwater  to  fuU  projected  section. 

The  present  length  of  breakwater  appears  to  afford  suflScient  pro- 
tection to  vessels  seeking  shelter  from  storms  in  this  vicinity,  ana  its 
further  extension  therefore  seems  to  be  unnecessary. 

The  maximum  depth  in  the  anchorage  behind  the  breakwater  is 
estimated  at  21  feet  at  mean  low  water.  Shoalii^  is  reported  to  have 
occurred  in  the  vicinity  of  the  wharves  and  landings  at  the  inner  end 
of  the  breakwater.  Mean  range  of  tides^  7.7  feet.  The  head  of  navi-. 
gation  is  at  the  southern  extremity  of  Hempstead  Harbor,  about  3} 
miles  from  the  breakwater. 

The  commerce  of  the  harbor  is  chiefly  coal,  and  amounted  to  8,549 
tons,  valued  at  $40,515,  in  1904,  and  to  7,062  tons,  valued  at  $18,000, 
in  1906. 

This  improvement  has  no  immediate  effect  on  freight  rates. 

For  details  of  improvement  see  Report  of  the  Chief  of  En^eers 
for  1897,  page  1103.  A  map  is  printed  in  Report  of  the  Chief  of 
Engineers  for  1889,  page  728. 

Amount  (estimated)  required  for  completion  of  existing  project $63, 000 

(fi)  Flushing  Bay. — Flushing  Bay  is  on  the  north  shore  of  Long 
Island,  about  14  miles  by  water  from  the  Battery,  New  York  City. 
The  bay  is  about  1  mile  wide  and  2  miles  long,  the  depth  in  the  orig- 
inal channel  being  not  much  greater  than  elsewhere  in  the  bay. 
Before  improvement  the  controlling  depth  up  to  Flushing  was  3.9 
feet  at  mean  low  water. 

The  existing  project,  adopted  March  3,  1879,  and  modified  Sep- 
tember 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,663 
feet  long  on  the  west  side  of  the  channel  to  protect  it  from  filling  and 
for  making  and  maintaining  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  lower  bridge  at  Flushing.    Estimated  cost,  $173,500. 

Up  to  Jime  30,  1909,  $160,761.19  had  been  expended  on  the  proj- 
ect. During  progress  of  work  it  has  been  repeatedly  necessary  to 
redredge  some  parts  of  the  channel,  so  that  it  is  not  possible  to  state 
exactly  what  part  of  above  sum  was  used  for  mamtenance.  The 
expenditure  to  June  30,  1909,  for  maintenance  is  estimated  at 
$13,132.24. 

The  project  has  been  completed  except  as  to  removing  a  small  shoal 
below  Broadway  Bridge,  and  to  makmg  such  sUght  changes  in  the 
outer  end  of  the  dike  as  to  make  it  less  of  an  obstruction  to  naviga- 
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tion.  Tliere  is  now  a  channel  having  a  least  depth  of  6  feet  at  mean 
low  water,  and  200  feet  wide  up  to  Broadway  Bridge,  except  as  to 
the  above-mentioned  shoals.  Thence  to  Main  Street  Bridge  of  the 
Long  Island  Railroad  Company  the  channel  is  100  feet  wide  and  not 
less  than  6  feet  deep  at  mean  low  water.  The  whole  of  the  dike  is  in 
bad  condition,  and  all  of  the  outer  end,  1,606  feet  long,  with  the  ex- 
ception of  a  few  scattering  piles  and  stones^  has  been  carried  away 
by  storms  and  ice.    Dike  construction  was  discontinued  in  1891. 

The  available  funds  are  to  be  appUed  to  making  such  slight  changes 
in  the  dike  as  may  be  necessary  to  make  it  less  of  an  obstruction  to 
navigation^  and  to  completing  the  improvement,  and  the  additional 
apm-opriation  recommended  is  to  be  appUed  to  maintenance. 

The  maximum  draft  that  coxild  be  carried  June  30,  1909,  from  East 
River  to  just  beyond  the  Main  Street  Railroad  Bridge  at  mean  low 
water  is  estimated  at  6  feet.  Mean  range  of  tides,  7.1  feet.  The 
head  of  navigation  is  1  mile  above  Strong's  causeway.  The  total 
length  of  the  navigable  channel  is  about  5^  miles. 

liie  tonnage  and  value  of  the  commerce  of  Flushing  Bay,  mainly 
in  coal,  building  materials,  dyewoods,  and  miscellaneous  merchan- 
dise, as  obtained  from  the  best  available  information,  are  as  follows: 


Year. 

Tods. 

Value. 

Year. 

Tom. 

Value. 

1807 

163,386 
158,756 
200,473 
186,000 
110,100 

$1,449,438 

1,534,937 

4,196,406 

1,613,100 

960,750 

1904 

142,996 
142,274 
273,312 
232,911 
126,455 

t2, 599, 488 

14W     .. 

1906 

2,666,660 

UOl 

1906 

8937;444 

1902 

1907 

2,537,825 

1903 

1906 

1,774,900 

This  work  has  faciUtated  transportation,  but  no  appreciable  effect 
on  freight  rates  has  been  ascertamed. 

For  detailed  description  of  improvement,  see  Report  of  the  Chief 
of  En^eers  for  1897,  page  1106.  A  map  is  printed  in  the  Report  of 
the  Chief  of  Engineers  for  1903,  page  868. 

July  1,  1908,  balance  unexpended |2, 809.  68 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |1, 138.  63 

For  maintenance  of  improvement 432.  24 

1,570.87 

July  1, 1909,  balance  unexpended 1, 238. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  compliance  with  rec^uirements  of  simdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(f)  Canarsie  Bay. — This  bay  forms  the  northwest  part  of  Jamaica 
Bay  at  Cauarsie  Landing.  The  original  depth  from  the  landing  to 
Big  channel  was  4.2  feet  and  to  Island  channel  1.3  feet  at  mean  low 
water. 

The  project  for  this  improvement,  adopted  Jime  14,  1880,  and 
subsequently  enlarged  in  1889  and  1896,  provides  for  the  construc- 
tion of  two  dikes  and  dredging  between  them  where  necessary  to 

a  See  consolidated  money  statement  on  page  139. 
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secure  a  channel  100  to  150  feet  wide  and  6  feet  deep,  connecting  the 
steamboat  dock  at  Canarsie  with  Big  channel,  Jamaica  Bay;  also 
for  a  channel  4  feet  deep  and  about  50  feet  wide,  running  in  a  south- 
westerly direction  from  Canarsie  Landing  to  Island  channel,  and 
for  a  channel  5  feet  deep  and  60  feet  wide,  running  in  a  northeasterly 
direction  to  Gophel  channel.     Estimated  cost,  $88,000. 

Up  to  June  30,  1909,  $72,807.46  had  been  expended  on  the  project; 
of  this  amount  $2,935.10  was  for  maintenance. 

The  work  of  improvement  under  the  project  has  been  completed. 
The  dredged  channels  have  deteriorated  somewhat,  and  the  dikes  are 
in  poor  condition. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  is  estimated  at  6  feet 
in  the  main  channel;  in  about  midchannel,  2^  feet  in  the  West  Branch; 
and  3  feet  in  the  East  Branch.  Mean  range  of  tides,  4.7  feet.  The 
total  length  of  navigable  channel  is  about  1  mile.  The  head  of  nav- 
igation is  at  Canarsie  Landing. 

The  tonnage  and  value  of  the  commerce  of  this  improvement, 
mainly  in  bmlding  materials,  fertiUzers,  fish,  and  coal,  as  obtained 
from  the  best  avaflable  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Valoe. 

1896 

50,000 
450,000 
124,594 

$427,375 
2,000,000 
l,8til.008 

1905 

95,460 
127,515 
240,075 

fl,m,Q22 

413,784 

1,125,290 

1901 

1907                  

1904 

1908 

The  commerce  in  Jamaica  Bay  has  been  greatly  benefited  by  this 
improvement.  Transportation  has  been  developed,  but  no  reduction 
of  freight  rates  has  been  ascertained. 

Pending  action  by  Congress  upon  a  plan  for  improvement  of 
Jamaica  Bay,  submitted  in  compliance  with  river  and  harbor  act 
of  March  2,  1907,  it  is  recommended  that  no  appropriation  be  made 
for  improvement  or  maintenance  of  the  channel  of  Canar^e  Bay, 
which  Day  opens  into  Jamaica  Bay. 

Details  as  to  this  improvement  may  be  foimd  in  Rejport  of  the  Chief 
of  Engineers  for  1897,  page  1114.  A  sketch  of  Canarsie  Bay  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1026. 

July  1,  1908,  balance  unexpended |3, 033.  84 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   91. 30 

July  1,  1909,  balance  unexi)ended 2, 942. 54 
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July  1,  1908,  balance  unexpended $60, 366.  68 

Received  from  sales 1.  50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6, 000.  00 


66, 368.  18 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $30, 960.  76 

For  maintenance  of  improvement 4, 080.  54 

35,041.30 


July  1,  1909,  balance  unexpended 31, 326.  88 

July  1,  1909,  outstanding  liabilities 4, 726. 07 

July  1,  1909,  balance  available 26, 600.  81 

July  1,  1909,  amount  covered  by  uncompleted  contracts 12, 173. 90 

Amount  (estimated)  required  for  completion  of  existing  project 167, 673.  29 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 46,500.00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  6.) 

7.  East  River  and  HeU  Gate,  New  York. — East  River,  a  tidal  strait 
separating  New  York  City  from  Long  Island,  extends  from  the  Bat- 
tery to  Throgs  Neck,  a  distance  of  about  16  miles.  In  its  original 
condition  it  was  obstructed  by  rocks  and  reefs,  especiaDy  in  the  part 
known  as  Hell  Gate. 

The  improvement  of  this  waterway  was  commenced  in  1852,  under 
a  project  prepared  in  1848,  which  contemplated  the  removal  of  rocks 
at  HeU  Gate  and  Diamond  Reef.  The  amount  expended  under  this 
project  was  $33,861.59. 

The  existing  project  for  improvement,  adopted  in  1868,  and  modi- 
fied in  1870,  1874, 1884, 1889, 1891,  and  1899,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  between  the  Battery  and 
Baretto  Point  to  depths  varving  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  dikes  where  necessary  to  guide  the  tidal 
currents.  The  cost  of  the  work  was  estimated  at  $5,639,120.  This 
is  the  estimated  cost  for  removal  of  reefs  and  rocks  only  at  HeU 
Gate,  Diamond  and  Coenties  reefs,  and  Man-o'-War  rock.  But 
from  time  to  time  other  obstructions  have  been  removed  with  the 
approval  of  higher  authority,  though  no  addition  has  been  made 
to  the  estimated  cost  of  the  project.  The  locations  of  these  obstruc- 
tions are  reported  below.  To  these  works  should  be  added  the  con- 
struction of  a  crib  between  Great  and  Little  Mill  rocks,  and  the 
dredging  of  channels  connecting  the  main  channel  with  the  posts  of 
Davids  Island  and  Fort  Totten.  The  cost  of  this  extra  work,  extend- 
ing over  a  period  of  twenty-seven  years,  is  $575,416.  The  amount 
required  to  complete  the  project  is  therefore  increased  in  this  report 
by  that  amount,  less  $335,466,  not  required  under  the  estimate  for 
removing  Man-o'-War  rock,  or  a  net  increase  of  $239,950. 

Up  to  June  30,  1909,  $4,883,519.97  had  been  expended;  of  this 
amount  $4,308,005.95  had  been  expended  on  the  present  project  for 
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improyement;  $98.02  was  for  maintenance^  and  the  balance,  $575 ,416; 
on  the  works  above  enumerated  not  included  in  the  original  project. 
There  was  received  from  sales  of  condemned  property  and  maps 
$1,336.25. 

About  73  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resultea  in  the  removal  to  the  contem- 

Elated  depths  of  Diamond  reef,  off  Grovemors  Island;  Coenties  reef, off 
benties  sUp;  Third  street  reef;  Pilgrim  rock,  off  Twentieth  street; 
Charlotte  rock,  off  Hunters  Point;  Man-o'-War  rock,  off  Thirtv- 
ninth  street;  Halle ts  Point,  Ways  reef.  Shell  Drake,  and  Scaly  rocK, 
inHeUGate;  North  Brother  Island  reef ;  reef  off  Barretto  Point;  and 
in  the  partial  removal  of  the  following: 


Localities. 


Battery  reef 

Eeefofl  South  Ferry  sllDB 

Shell  reef  off  Tenth  to  Nineteenth  streets 

Ferry  reef  off  Thirty-fourth  street 

Middle  reef  (including  Flood  rock,  Gridiron,  Hen  and  Chickens,  and 

Negro  Heads) 

Frying  Pan  reef 

Pot  rock 

Heel  Tap 


Least 

Least 

original 

present 

depth. 

depth. 

Feet. 

Feac 

12.8 

12.8  to  26+ 

17.0 

10     to  26+ 

7.5 

13 

7 

24 

+  6 

laa 

11 

18 

20 

22.8 

12.1 

2a5 

Least 

proposed 

deptlL. 


Fed. 


26 
26 
18 
26 

26 
26 
26 
26 


The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  making  a  resurvey  of  such'  part  of  the  present 
project  as  may  be  necessarjr,  including  any  ledge  or  ledges  of  rock 
near  to  the  westerly  shore,  in  completing  the  removal  or  Pot  rock, 
and  Frying  Pan  reef,  nearly  all  of  Middle  reef,  and  in  removing 
parts  or  obstructions  above  enumerated  as  not  completed. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  June 
30,  1907,  through  the  main  channel  from  the  Battery  to  Long  Island 
Sound  is  estimated  at  26  feet.  The  length  of  this  waterway  is  about 
16  miles.  The  range  of  tide  south  of  Hell  Gate  is  from  4 J  to  5  feet, 
and  east  of  it  from  5  to  7  feet. 

The  traflBc  in  East  River  is  very  great,  and  is  intimately  connected 
with  that  of  New  York  Harbor  proper.  It  is  impracticable  to  show 
what  proportion  belongs  to  East  River,  especially  as  the  heaviest 
coastwise  traffic  is  carried  on  in  vessels  which  do  not  enter  or  clear  at 
the  custom-house. 

The  improvement  of  the  river  has  been  of  great  benefit  to  both 
local  and  through  traffic,  which  is  very  large  m  amount;  its  eflFect 
on  freight  rates  can  not  be  determined. 

Attention  is  invited  to  the  report  of  the  district  engineer  relative 
to  the  desirabiUty  of  removing  obstructions  in  the  channel  between 
South  Brother  Island  and  Lawrence  Point  and  of  increasing  the 
present  depth  of  about  18  feet  over  Middle  Ground  to  26  feet;  and 
to  providing  a  channel  of  26  feet  between  North  and  South  Brother 
islands.  These  suggested  improvements  are  deemed  worthy  of 
consideration. 

Report  upon  an  examination  and  survey  of  the  river  between 
North  Brother  and  South  Brother  islands,  and  map  of  the  locality, 
are  printed  in  House  Document  No.  1084,  Sixtieth  Congress,  second 
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868sion.  Preliminary  report  of  resurvey  of  East  River  and  Hell  Gate 
is  printed  in  House  Document  No.  1187,  Sixtieth  Congress,  second 
session. 

Detailed  description  of  this  improvement  is  printed  in  the  Reports 
of  the  Chief  of  Engineers  for  1868,  page  741;  for  1874,  Part  2,  page 
164,  and  for  1897,  page  1026. 

July  1, 1908,  balance  unexpended $384,462.44 

Received  fromaalee .60 


$384,462.94 
June  30, 1909,  amount  expended  during  fiscal  year,  for  woriu  of  improve- 
ment         83,305.21 

July  1,  1909,  balance  unexpended 301,157.73 

July  1, 1909,  outstanding  liabilitieB 9,237.66 

July  1, 1909,  balance  available 291, 920. 07 

July  1,  1909,  amount  covered  by  uncompleted  contracts 161, 662. 04 

Amount  (estimated)  required  for  completion  of  existing  project 1, 031, 390. 59 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  tne  balance  unex- 
pended July  1,  1909 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  E  7.) 

8.  Harlem  River j  New  York. — ^The  Harlem  River  and  Spuyten 
Duyyil  Creek,  both  included  in  the  improvement,  are  two  waterways 
of  a  joint  length  of  about  8  miles  which  join  at  Kingsbridge,  N.  i ., 
and  separate  Manhattan  Island  from  the  mainland.  The  narrow 
channel  at  their  junction  was  obstructed  by  a  ledge  of  rocks  awash  at 
low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of 
10  feet  at  mean  low  water  from  the  East  River  to  Morris  dock,  except 
at  Highbridge,  where  it  was  only  6  feet  deep.  From  Morris  dock  to 
Fordham  Landing  there  was  a  crooked  channel  7  feet  deep,  and  above 
the  latter  place  the  river  could  be  used  only  by  the  smallest  class  of 
vessels.  Spuyten  Duyvil  Creek,  from  Kingsbridge  to  the  Hudson, 
had  a  deptn  of  4  feet. 

The  original  project  for  improvement,  adopted  in  1874,  provided 
for  tiie  removal  of  old  bridge  piers^  Candle  Factory  reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  12  feet,  the 
cost  of  the  work  being  estimated  at  $167,875.56.  In  furtherance  of 
this  project  $21,000  was  expended. 

The  existing  project,  adopted  Jime  18,  1878,  and  modified  October 
7,  1886,  provides  for  a  continuous  channel  400  feet  wide  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  about  1,300 
feet  north  of  Highbridge,  where  the  width  was  made  375  feet,  and 
at  the  rock  cut  throu^  Dyckmans  Meadow,  where  the  width  was 
reduced  to  350  feet  and  the  depth  increased  to  18  feet.  Estimated 
cost,  $2,700,000. 

On  June  30,  1909,  $1,530,824.50  had  been  expended  on  the  present 
project,  all  for  improvement.  There  was  received  on  accoimt  of 
reimbursements  for  damages  to  government  property  $108.97,  and 
from  tiie  sale  of  maps  $2.10. 
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About  57  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  making  a  channel  15  feet  aeep  at 
mean  low  water  and  width  of  about  400  feet  from  Willis  Avenue 
Bridge  to  the  Madison  avenue  permanent  bridge  except  immediately 
north  of  the  eastctrly  pier  of  the  Second  Avenue  Bridge,  where  ledge 
rock  projects  above  the  improvement  plane;  thence  U>  One  hundr^ 
and  forty-fifth  Street  Bridge  the  same  depth  and  250  to  300  feet  in 
width;  thence  to  Macombs  Dam  Bridge  the  same  depth  and  150  feet 
in  width.  The  available  depth  through  the  westerly  draw  channel 
at  Macombs  Dam  Bridge  is  about  12  feet;  the  channel  through  the 
easterly  draw  opening  is  not  navigable,  being  obstructed  by  a  roc*ky 
ledge  which  projects  above  the  low-water  plane  to  within  a  short 
distance  of  the  rest  pier.  Below  Willis  Avenue  Bridge  between  One 
himdred  and  twenty-second  and  One  hundred  and  twenty-sixth 
streets,  the  channel  of  15  feet  depth  is  about  100  feet  wide;  both 
above  and  below  this  section  of  the  river  the  width  rapidly  increases 
to  400  feet  and  over.  In  1907  a  channel  15  feet  deep  and  150  feet 
wide  was  dredged  from  Macombs  Dam  Bridge  to  the  Hudson  River; 
it  is  probable  that  since  this  work  was  completed  the  channel  has 
been  narrowed  bv  the  filling  in  of  material  from  the  sides.  The  rock 
cut  through  Dvckmans  Meadow  hjis  been  completed. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  at  and  east  of 
Macombs  Dam  Bridge. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  channel  from  East  River  to  Hudson  River  at  mean  low  water  is 
estimated  at  15  feet,  except  through  the  channel  at  Macombs  Dam 
Bridge,  where  the  depth  is  but  about  12  feet. 

The  mean  range  of  tides  in  Harlem  River  as  determined  in  1907 
is  as  follows:  At  Mill  Rock,  5  feet;  Willis  Avenue  Bridge,  5.1  feet; 
Macombs  Dam  Bridge,  4.7  feet;  Broadway  Bridge,  3.8  feet;  Spuyten 
Duyvil  Bridge,  3.7  feet.  The  total  length  of  water  way  is  aoout  8 
miles. 

The  tonnage  and  value  of  the  commerce  of  this  river,  which  is 
general  in  character,  as  obtained  from  the  best  available  information, 
are  as  follows: 


Year. 


Tons. 


1895 
1903 
1904 
1905 


7,633.594 
6,910,3«i 
9,130,763 
9,998,021 


Value. 


$203,707,376 
282,186.100 
231,384,004 
270,210,309 


Year. 

Tons. 

Value. 

1906.. 

11.385,649 

12.386,507 

043,768,658 

(?)$1(>4,35©,757 
313,380,743 
410,100,000 

1907 

1908 

a  Increase  due  to  failure  in  past  on  the  part  of  large  transportation  interests  to  respond  to  reqoestA  in 
past  years  for  statistics. 

The  principal  benefit  derived  from  the  improvement  has  been  in  the 
way  or  increased  facilities  for  handling  snipments,  which  make  a 
material  saving  in  the  cost  of  transportation. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
theChief  of  Engineers  for  1887,  page  665,  and  1897,  page  1019. 
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July  1, 1908,  balance  unexpended «$98,600. 14 

Ck>lIectJon  damage  to  drill  scow  Hudson 67. 80 

Amount  aUottea  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909... 22,000.00 


120, 567. 94 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  impn^ve- 

ment 84, 281. 37 


July  1 ,  1909,  balance  unexpended 36, 286. 57 

July  1,  1909,  outstanding  habilitiee 8,252.80 

July  1,  1909,  balance  available 28, 033. 77 

July  1,  1909,  amount  covered  by  uncompleted  contracts 11, 919. 40 

Amount  (estimated)  required  for  completion  of  existing  project 1, 133, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 

Julyl,  1909 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
I    June  4,  1897. 

(See  Appendix  E  8.) 

9.  Newtown  Creek,  New  York, — This  creek,  an  inlet  of  the  East 
River,  extending  inland  between  Kings  and  Oueens  counties,  N.  Y., 
for  a  distance  of  about  4  miles,  had  a  natural  depth  varying  from  12^ 
feet  at  the  mouth  to  4  feet  at  the  head  of  navigation. 

The  original  project,  adopted  in  1880  and  modified  in  1884,  pro- 
vided for  a  channel  240  feet  wide  and  21  feet  deep  from  the  moutn  to 
the  Vernon  Avenue  Bridge ;  thence  to  the  head  of  navigation  on  both 
branches  or  channels  decreasing  from  175  to  100  feet  in  width  and 
from  18  to  10  feet  in  depth.  Tne  cost  of  the  work  was  estimated  at 
$255,500.     In  carrying  out  this  project  $197,500  was  expended. 

The  existing  project,  adopted  June  3,  1896,  is  to  secure  a  uniform 
channel,  125  ^et  wide  and  18  feet  deep,  from  the  East  River  to  the 
head  of  navigation  in  the  creek  and  in  English  Kills  at  the  Metro- 
politan avenue  bridges,  at  an  estimated  cost  of  $450,000.  This  esti- 
mate was  subsequently  reduced  to  $228,000. 

Up  to  June  30, 1909,  $221,364.88  had  been  expended  on  the  project. 
Of  tnis  amount  $21,420.31  was  for  maintenance. 

About  94  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  a  channel  of  the  projected  width  and 
depth,  with  the  exception  of  some  widening  at  the  entrance.  The 
dredged  channel  has  deteriorated  to  a  considerable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  completing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30,  1909,  at  mean  low  water  is  probably  not  more 
than  16  feet.  The  mean  range  of  tides  is  about  4^  feet.  The  total 
length  of  navigable  channels  is  about  4  miles.  The  head  of  naviga- 
tion in  the  creek  and  kills  is  at  the  Metropolitan  avenue  bridges. 

«  Error  of  50  cents  in  report  for  year  ending  June  30,  1908;  sale  of  maps  credited  to 
Hudson  River  should  have  been  credited  to  Harlem  River. 
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The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  materials,  oil,  and  general  merchandise,  as  obtamed 
from  the  best  available  information,  are  as  follows: 


Yotf. 

Tom. 

Vtlne. 

Yotf. 

Tom. 

Vtlne. 

ig08 

2,076,025 
$,771,736 
8,428.404 

190,635,040 
108,813,377 
130,812,074 

ig06 

2,803.380 
3,108,374 
4,181,528 

$214,714,761 

ig04 

1907 

176,229,346 

1905 

1906 

229,994,001 

The  increased  depth  resulting  from  this  improvement  has  greatly 
benefited  commerce. 

Freight  rates  have  been  reported  as  greatly  reduced  by  this  im- 

Krovement.     It  is  difficult  if  not  impracticable  to  ascertam  details; 
ut  the  large  and  vcduable  commerce  of  this  water  is  the  best  index  to 
the  effect  of  the  improvement. 

Detailed  descriptions  of  this  improvement  are  printed  in  the  Reports 
of  the  Chief  of  Engineers  for  1896,  page  760.  and  1900,  page  1411. 
A  sketch  of  the  locality  is  printed  in  Report  of  the  Chief  of  Engineers 
for  1904,  page  1034. 

July  1, 1908,  balance  unexpended $19,828.54 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 335. 11 

For  maintenance  of  improvement 1, 458. 31 

2,793.42 

July  1, 1909,  balance  unexpended 17, 035. 12 

July  1, 1909,  outstanding  liabilities 63. 41 

July  1, 1909,  balance  available 16,971.71 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  bakmce  unex- 
pended July  1, 1909 10,000.00 

^uomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  rver  and  harbor  act  of  1899. 

(See  Appendix  E  9.) 

10,  WdUaboiU  channel.  New  York, — This  channel  consists  of  a 
waterway  extending  in  a  half  circle  around  the  inside  of  the  island 
known  as  Cob  dock,  which  Ues  in  Wallabout  Bay,  a  slight  indenta- 
tion of  the  East  River,  oflf  the  United  States  navy-yard  at  Brooklyn. 
N.  Y.,  and  is  part  of  the  United  States  property.  Wallabout  channel 
connects  with  the  East  River  east  and  west  of  Cob  dock. 

The  channel  is  separated  into  two  parts,  called  the  "east"  and 
"west"  channels,  by  a  stone  causeway  which  connects  the  mainland 
with  Cob  dock.  The  east  channel,  wMch  is  about  2,000  feet  long  and 
from  250  to  350  feet  wide,  and  had  available  depths  of  from  16  to  20 
feet  along  the  line  of  deepest  water,  diminishing  to  6  feet  along  the 
sides,  is  the,  part  embraced  in  the  approved  project  for  improvement. 

The  existmg  project,  adopted  in  1899,  is  to  secure  a  depth  of  20 
feet  at  mean  low  water  and  widths  ranging  from  230  to  350  feet  from 
the  entrance  of  the  channel  to  the  timber  causeway;  practically  to 
the  stone  causeway  constructed  northward  of  the  timber  causeway. 

The  channel  was  secured  in  accordance  with  the  project  in  1900,  at 
a  cost  of  $18,173.69. 
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Up  to  June  30;  1909,  $19,923.62  had  been  expended  on  the  proj- 
ect. ^  Of  this  amounti  $1,749.93  was  expended  in  resurveying  the 
locality  for  the  purpose  of  determining  the  amount  of  work  necessary 
to  restore  the  cnannel  to  its  projectea  dimensions. 

The  available  hmds  will  be  appUed  to  the  restoration  of  the  channel. 
The  maximum  draft,  at  mean  low  water,  that  could  be  carried  over 
the  shoalest  part  of  the  channel  Jime  30,  1909,  is  probably  not  more 
than  18  feet.  Mean  range  of  tides  4  feet.  Total  length  of  navigable 
channel  is  about  one-half  mile.  The  head  of  navigation  is  at  the 
causeway. 

The  commerce  of  Wallabout  channel,  mainly  in  coal,  sugar, 
sirups,  ice,  lumber,  and  produce,  amounted  in  1897  to  340,300  tons, 
valued  at  $16,008,000;  and  in  1908  to  937,384  tons,  valued  at 
$4,444,600. 

A  detailed  description  of  this  improvement  is  printed  in  the 
Report  of  the  Chief  of  En^eers  for  1899,  page  1242.  A  sketch  of 
the  locality  is  printed  in  House  Docimient  No.  60,  Fifty-fifth  Con- 
gress, third  session. 

July  1,  1908,  balance  unexpended $21,826.31 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       1,749.93 

July  1,  1909,  balance  unexpended 20,078.38 

(See  Appendix  E 10.) 

11.  Browns  Cheek ^  New  York. — ^This  is  a  narrow  stream  which 
empties  into  Great  South  Bay,  Long  Island,  near  Browns  Point.  It 
had  originally  a  depth  of  from  1  to  3  feet  at  low  water,  a  bar  at  the 
mouth  haying  less  tnan  1  foot. 

The  project  for  improvement,  adopted  September  19,  1890,  pro- 
yides  for  a  channel  100  feet  wide  and  4  feet  deep,  to  extend  from  aeep 
water  in  the  bay  up  to  Sayville  highway  bridge,  and  to  be  protected 
at  the  entrance  by  jetties  on  both  sides.    Estimated  cost,  $46,000. 

Up  to  June  30, 1909,  $31,301.86  had  been  expended  on  the  project, 
of  wnich  amoimt  $6,301.86  was  for  maintenance. 

There  was  received  from  the  sale  of  maps  $1.38. 

About  54  per  cent  of  the  work  proposed  imder  the  project  has  been 
completed,  resulting  in  the  building  of  two  jetties  at  tne  entrance  and 
in  the  dredging  of  a  channel  100  ^t  wide  and  4  feet  deep  at  mean 
low  water  for  a  distance  of  3,200  feet  from  the  entrance.  Because  of 
shoaling  this  dredged  channel  was  redredged  in  1905  to  4  feet  depth 
at  mean  low  water  for  a  distance  of  about  1,200  feet  from  the  end  of 
thejetties. 

Tne  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.    They  are  in  bad  condition. 

Disbursements  during  the  year  were  in  payment  of  office  expenses 
and  of  the  cost  of  an  examination  of  the  locality. 

The  available  funds  and  additional  appropriation  reconunended  are 
to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  dredged  channel  at  mean  low  water  Jime  30,  1909,  is  about  2§ 
feet;  mean  range  of  tides,  1  foot.  The  head  of  navigation  is  at  the 
Sayville  highway  bridge,  about  1^  miles  from  the  mouth. 

9001-«KOl909 10  rc^c^n]o 
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Because  of  rapid  deterioration,  due  mainly  to  the  inflow  of  mud 
from  the  marshes  bounding  the  channel.  $6,204.83  has  already  been 
expended  in  redredging,  and  the  jetties,  built  only  to  about  one-third 
of  their  projected  lengths,  are  in  a  very  bad  condition. 

The  total  cost  of  completing  the  project  will  be  much  greater  than 
the  original  estimate,  and  if  the  channel,  which  is  now  only  3,200  feet 
long  and  requires  rearedging,  is  extended  upstream,  the  expenditure 
for  maintenance  will  increase  proportionately. 

Considering  the  Umited  numoer  of  vessels  using  this  creek  for 
transportation  purposes,  the  cost  of  improving  and  maintaining  the 
entire  length  or  the  creek  to  Sayville,  and  completing  the  break- 
waters as  projected,  would  be  out  of  proportion  to  the  benefits  to  be 
derived  therefrom.  It  is  therefore  recommended  that  future  appro- 
priations be  made,  not  for  extending  the  improvement,  but  only  for 
maintaining  the  present  dredged  channel. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  materials,  and  fish,  as  obtained  from  the  best  available 
information,  are  as  follows: 


Tev. 

Tons. 

Vtlue. 

Tmt. 

Tons. 

Valin. 

1808 

10,700 
11,642 
17,025 
17,630 
20,380 

$213,800 
251,350 
454,500 
299.300 
609,460 

1904 

24,000 
61,676 
29,676 
34,975 
25,240 

1807,075 

1899 

1906 

1,811.196 
983,880 

1901   

1906 

1902 

1907 

1,043,866 
934,780 

1903 

1908 

This  improvement  has  resulted  in  providing  a  harbor  for  fishing 
boats,  but  has  had  no  appreciable  effect  on  freight  rates. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1897,  page  1111,  and  for  1900,  pace  1417.  A  sketch  of 
the  creek  is  printed  in  Report  of  the  Chief  of  Engineers  for  1894, 
page  710. 

July  1, 1908,  balance  unexpended $4, 795. 17 

Received  from  sales L  38 


June  SO,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement  .• 


4,796.55 
97.03 


July  1, 1909,  balance  unexpended 4, 699. 52 

Amount  (estimated)  required  for  completion  of  existing  project 16, 301. 86 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 3,  OOa  00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Ell.) 

IS.  Great  South  Bay,  New  York. — ^The  first  project,  adopted  Sep- 
tember 19,  1890,  provided  for  the  improvement  of  "the  ratchogue 
River,  a  small  inlet  extending  from  Great  South  Bay,  Long  Island, 
to  the  village  of  Patchogue.  This  stream  had,  before  improvement, 
a  depth  of  2  feet.  The  project  provided  for  a  channel  about  5,000 
feet  long,  60  feet  wide,  and  6  feet  deep,  to  be  protected  at  its  mouth 
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agailist  westerly  stonris  by  a  jetty  1,700  feet  loiig.  Estimated  Cost, 
$40,000.  On  Junfe  30,  1902,  there  nad  been  expended  on  this  work 
t40,00dj  and  the  project  was  Completed. 

I'he  {Present  jiroject,  adopted  June  13;  1902,  J)rovides  for  dredging 
a  channel  fronl  Fire  Island  Inlet,  which  connects  Great  South  Biy 
^th  the  ocean,  to  Patchogue,  on  Patchogue  River.  From  the  inlet 
to  the  central  basin  in  Great  South  Bay  the  channel  is  to  be  10  feet 
deep  at  mean  low  water  and  200  feet  wide.  From  the  central  basin 
to  ratchogue  the  channel  is  to  be  8  feet  deep  and  100  feet  wide  at 
mean  low  water.  Estimated  cost  $66,000,  and  $2,000  annually  for 
maintenance. 

Up  to  June  30,  1909,  $66,813.93  had  been  expended  on  the  project, 
of  wnich  amount  $6,993.1 1  was  for  maintenance.  There  was  received 
from  the  sale  of  maps  $2.92.  About  90  per  cent  of  the  work  con- 
template under  the  present  project  has  been  completed,  resulting 
in  a  channel  200  feet  wide  and  10  feet  deep  at  mean  low  water  in  the 
bay,  except  at  bars  "A"  and  "B;"  and  in  the  completion  of  a  chan- 
nel 100  feet  wide  and  8  feet  deep  at  mean  low  water  in  the  river. 
Considerable  shoaling  has  occurred  in  the  latter. 

Expenditures  during  the  past  fiscal  year  were  for  payment  of  con- 
tractor's retained  percentages,  examination  of  channel  conditions, 
printing,  advertising,  etc. 

A  recent  examination  of  Patchogue  River  has  shown  that  to  main- 
tain the  channel  at  a  minimum  of  cost  the  present  west  jetty  should 
be  extended  to  at  least  the  7-foot  contour  in  the  bay;  an  easterly 
jetty  should  be' built  out  from  the  shore  to  the  same  contour;  and  the 
channel  should  be  redredged  throughout  its  length  to  the  projected 
depth  of  8  feet  below  mean  low  water.  The  estimated  cost  of  this 
work  is  $75,000,  in  addition  to  the  funds  now  available.  Further 
details  concerning  this  item  are  given  in  the  report  of  the  district 
oflScer. 

The  available  funds  and  the  additional  appropriation  recom- 
mended are  to  be  applied  to  maintenance,  by  dredging,  leaving  it  for 
Congress  to  decide  whether  the  jetties  shall  be  built  to  aid  in  main- 
taining the  project  depth  as  proposed  by  the  district  officer. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  channel  from  Fire  Island  Inlet  to  central  basin 
was  8.5  feet  and  in  Patchogue  River  5  feet. 

Mean  range  of  tides,  1  foot.  The  head  of  navigation  in  Patchogue 
River  is  at  a  fixed  bridge  at  Division  street,  Patchogue.  The  total 
length  of  navigable  channel  from  Fire  Island  Inlet  S^  Patchogue  is 
about  17)  miles  and  to  Belleport  22  miles. 

The  tonnage  and  value  of  the  commerce  of  this  locality,  mainly 
in  coal,  lumber,  and  fish,  as  obtained  from  the  best  available  informa- 
tion, are  as  follows: 


Ymt. 

Tons. 

Value. 

Year. 

Tom. 

Value. 

1M8 

255,300 
366,800 
274,100 
381, 3ro 
267,500 
358,500 

•3,702,000 
8,808,500 
3,919,000 
4,035,000 
4,000,000 
8,905,000 

1904 

257,870 
224,526 
232,500 
224,108 
105,000 

$4,037,130 
8,871,850 

1800 

1905 

1000 

1906 

4,014,000 

1001 

1907 

8,903.723 

1002 

1906 

3;So;ooo 

1008 
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The  effect  of  the  work  has  been  to  facilitate  commerce.  No  reduc- 
tion in  freight  rates  has  been  ascertained. 

For  details  as  to  improvement  see  Patchogue  River,  Reports  of  the 
Chief  of  Engmeers  for  1897^  page  1108;  for  1901,  page  1249,  and  for 
1903,  page  134.  A  sketch  is  prmted  in  Report  of  the  Chief  of  Engi- 
neers tor  1903,  page  876. 

July  1, 1908,  balance  unexpended $4,018.24 

Received  from  sales L  47 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 3,000.00 

7,019.71 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 
improvement 830.72 

Julyl,  1909,  balance  unexpended 6,188.99 

Amoui.t  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  12.) 

13.  Hudson  River ^  New  York. — ^The  portion  of  this  river  which  is 
now  under  improvement  is  the  stretch  beginning  at  the  State  dam  at 
Troy  and  extending  downstream  to  Coxsackie,  a  distance  of  28  miles. 
In  its  natural  condition  the  channel  was  narrow  and  crooked,  with  a 
navigable  depth  of  4  feet  between  the  State  dam  and  Albany,  of  7i 
feet  Detween  Albany  and  New  Baltimore,  of  11  feet  between  New 
Baltimore  and  Coxsackie,  and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified 
in  1852  and  again  in  1866^  had  for  its  object  the  securing  of  a  navigable 
channel  of  suSScient  width  and  9  feet  deep  between  Troy  and  Albany, 
and  11  feet  deep  between  Albany  and  New  Baltimore.  In  carrying 
out  this  work  $1,667,938  was  expended. 

The  existirijg  project,  adopted  July  13,  1892,  and  modified  March 
3,  1899,  provides  for  a  12-foot  channel  150  feet  wide  from  the  State 
dam  to  the  foot  of  Jacob  street,  Troy ;  thence  gradually  increasing  in 
width  to  400  feet  at  the  foot  of  feroadwav,  Troy;  thence  400  feet  wide 
to  Coxsackie.  This  work  was  estimated  to  cost  $4,343,863.  The  act 
of  March  3, 1905,  authorized  the  expenditure,  in  the  discretion  of  the 
Secretary  of  War,  of  $851)00  of  the  amoimt  appropriated  by  that  act 
for  improving  Hudson  Kiver,  for  the  removal  of  Stonehouse  bar, 
opposite  New  Baltimore.  Forty  thousand  two  hundred  and  eighty- 
eight  dollars  and  forty-two  cents  has  been  expended  on  this  work. 
The  same  act  authorized  the  expenditure  of  not  exceeding  $10,000  in 
providing  a  channel  for  access  to  the  harbor  of  Tarrytown,  aU  oi  which 
amount  has  been  expended  under  this  authority.  The  act  of  March  2. 
1907,  authorized  the  expenditure  of  $5,000  in  removing  the  bar  ana 
deepening  the  channel  at  the  mouth  of  Schodack  Creek.  Under  this 
authority  $4,432.37  was  expended. 

On  June  30,  1909,  $3,740,335.60  had  been  expended;  of  this 
amount  $3,705,202.14  had  been  expended  on  the  present  project,  of 
which  $313,497.48  was  for  maintenance;  and  the  balance,  $54,720.79, 
on  ^e  works  above  enumerated  not  included  in  the  project.  There 
was  received  from  sales  of  maps  $86.52;  from  sale  of  typewriter 
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$35;  from  repayments  $10.06;  from  reimbursements  on  account  of 
removal  of  obstructions  from  the  channel.  $78.10. 

About  85  per  cent  of  the  work  proposed  imder  the  present  project 
has  been  completed,  resulting  in  a  navigable  channel  or  not  less  width 
than  190  feet,  and  maximum  depth  of  12  feet  at  mean  low  water  from 
Coxsackie  to  the  Delaware  and  Hudson  Company's  bridge  at  Troy. 
N.  Y.,  except  at  the  New  York  Central  and  Hu^on  River  Railroad 
Company's  freight  bridge  at  Albany,  where  the  channel  through  the 
draw  spans  is  contracted  to  a  maximum  of  90  feet;  and  a  depth  of  1 1 
feet  and  width  of  75  feet  from  the  Delaware  and  Hudson  Companv's 
brid^  to  within  900  feet  of  the  sloop  lock  at  the  State  dam.  The 
depui  over  the  miter  sill  of  the  sloop  lock  is  4  J  feet. 

The  range  of  the  tides  in  seasons  of  moderate  rain  varies  from  2.55 
feet  at  the  State  dam,  2.89  feet  at  Broadway,  Troy,  2.84  feet  at  Al- 
bany, to  3.69  feet  at  Coxsackie,  being  an  increase  in  elevation  of  high 
water  of  about  0.5  foot  at  Albany  ana  at  the  foot  of  Broadway,  Troy. 
The  head  of  navigation  for  the  tidal  portion  of  the  river  is  at  tne 
State  dam,  153  mfles  from  the  Battery  in  New  York  Citjr.  The  total 
length  of  navigable  channel  under  improvement  is  28  miles. 

For  results  of  previous  tidal  observations,  reference  is  made  to  the 
Report  of  the  Cnief  of  Engineers  for  1897,  page  998,  and  1900,  page 
1490. 

The  commerce  within  the  limits  of  the  improvement,  mainly  in 
general  merchandise,  farm  products,  building  material,  fuel,  and  ice, 
amounted  to  3,325,360  tons,  valued  at  $75,664,748  in  1906,  to 
2,881,168  tons,  valued  at  $66,853,731  in  1907,  and  to  2,945,921  tons, 
valued  at  $120,421,651  in  1908. 

The  effect  of  the  improvement  has  probably  been  to  reduce  freight 
rates. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

July  1,  1908,  balance  unexpended o  $196, 689. 19 

Received,  sale  of  mape,  $35.02;  sale  of  property,  |35 70. 02 

Amount  allotted  &om  appropriation  by  nver  and  harbor  act  approved 

March  3.  1909 39,000.00 

Received  by  collection 4.45 

235,763.66 
180,083.02 


June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $145, 772. 44 

For  maintenance  of  improvement 34, 310. 58 


July  1, 1909,  balance  unexpended 55, 680. 64 

July  1, 1909,  outstanding  liabilities 18, 688. 53 

July  1, 1909,  balance  available 36,992.11 

July  1, 1909,  amount  covered  by  uncompleted  contracts 3, 152. 90 

Amount  (estimated)  required  for  completion  of  existing  project 951, 408. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 350,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  13.) 

«  Error  of  50  cents  in  report  for  year  endingJune  30,  1908;  sale  of  maps  credited  to  j 
Hudson  River  should  have  been  credited  to  Harlem  River.  Digitized  by  V^OUy  IC 
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lA.  Scmgerties  Harbor^  New  York. — Saugerties  Harbor  is  the  name 
applied  to  the  mouth  of  Esopus  Creek;  whicn  empties  into  the  Hudson 
Kiver  from  the  west,  about  100  miles  above  New  York  City,  which 
creek  is  navigable  at  hi^h  water  for  a  distance  of  about  6,000  feet 
from  deep  water  in  the  Hudson  River.  Above  the  steamboat  land- 
ing, whicn  is  a  distance  of  about  4,500  feet  from  deep  water,  there  is 
httle  traffic.  The  original  depth  over  the  bar  was  3  leet  at  mean  low 
water,  which  had  been  increased  to  7  feet  by  dredging  done  by  the 
State  of  New  York  in  1885-86. 

Hie  ori^al  project,  which  contemplated  securing  a  permanent 
channel  7  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  esti- 
mated cost  of  $52,000,  was  adopted  in  1884,  modified  in  1887,  and 
completed  m  1892,  with  an  expenditure  of  $42,000.  To  June  30, 1902, 
$15,000  had  been  expended  for  maintenance. 

TTie  existing  project,  adopted  June  13.  1902,  provides  for  a  channel 
12  feet  deep  at  mean  low  water  and  200  feet  wide  from  deep  water 
in  the  Hudson  River  to  the  steamboat  landing,  at  an  estimated  cost 
of  $44,685,  with  an  estimated  annual  expenditure  of  $2,500  for 
maintenance. 

Up  to  June  30, 1909,  $44,137.98  had  been  expended  on  the  present 
project;  of  this  amount  $19,064.99  was  for  maintenance.  There  was 
received  from  the  sale  of  maps  $1.10. 

About  56  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  widening  and  straightening  the  nav- 
igable channel  of  12  feet  depth  where  Barclays  Point  and  Powder- 
house  reefs  have  been  removed,  and  in  making  a  fair  channel  from 
the  mouth  of  the  harbor  to  the  steamboat  landing. 

The  expenditure  for  maintenance  is  mainlv  due  to  restoring  the 
channel  aoove  the  reef,  where,  owing  to  the  oreaking  of  the  dam  a 
short  distance  above  the  head  of  navigation  in  the  sunmier  of  1902 
and  the  consequent  release  of  a  large  quantity  of  mud  and  silt  retained 
by  it,  the  channel  had  been  reduced  in  width  and  depth  so  as  to  be 
practically  closed  to  the  navigation  by  large  boats;  and  to  the  relief 
to  navigation  along  the  wharves  on  the  north  side  of  the  channel, 
where  extensive  shoaling  had  taken  place,  apparently  as  the  result  oi 
the  removal  of  the  rock  off  Barclays  Point. 

The  available  fimds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement,  and  to  maintenance. 

The  maximum  draft  at  mean  low  water  that  could  be  carried  June 
30,  1909,  is  estimated  at  lOJ  feet,  for  a  minimum  width  of  50  feet. 
The  mean  rise  and  fall  of  tides  is  about  4  feet.  The  head  of  naviga- 
tion is  at  a  point  about  1,600  feet  below  the  dam.  The  total  length  of 
navigable  channel  is  about  11^  miles. 

The  tonnage  and  the  value  of  the  commerce  of  this  harbor,  mainly 
in  buildii^  materials,  manufactures,  fuel,  and  general  merchandise,  as 
obtained  from  the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1001 

«7,473 
66,fi00 
112,677 
113,200 

1905 

81,600 
83,300 
9S,400 
114,000 

tl,  506, 000 

1902..       ..           

1906 

1,606,200 

1908 

'$i8,iKC2,i»5(r) 

1907 

1,872,000 

ig04 

1906 

2,070,500 
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TTie  effect  of  the  improvement,  according  to  the  best  information 
available,  is  to  reduce  freight  rates  during  the  season  of  navigation. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1895,  page  910,  and  1900,  page  1518.  A  sketch  is 
printed  in  Report  oif  the  Chief  of  Engineers  for  1904,  page  1046. 

July  1,  1908,  balance  unexpended 916,-141. 87 

June  Sby  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      12,278.75 


July  1,  1909,  balance  unexpended 3, 863. 12 

Amount  (estimated)  required  for  completion  of  existing  project 16, 749. 99 

Amount  that  can  be  purofitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 15, 000. 00 

Submitted  in  compliance  with  re<]uirement8  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  14.) 

16.  Harbors  at  Bondout  and  PeeJcsJciU,  New  YorJc, — (a)  RondmU 
Harbor, — ^This  harbor  is  situated  at  the  mouth  of  Rondout  Creek, 
on  the  west  shore  of  the  Hudson  River,  90  miles  above  New  York  City. 
The  creek,  which  is  navigable  to  Eddyville,  3  miles  from  its  moutn. 
was  the  most  easterly  section  of  the  Delaware  and  Hudson  Canal  until 
that  waterway  was  abandoned  several  years  ago.  Before  improve- 
ment was  begun  imder  the  adopted  project  a  depth  of  7  feet  at  mean 
low  water  hwi  been  obtained  as  a  result  of  work  done  by  private 
parties. 

The  original  project,  adopted  June  10,  1872,  provided  for  a  channel 
14  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  estimated 
cost  of  $172,500,  and  was  completed  in  1880  at  a  total  cost  of  $90,000. 
Since  then  the  expenditures  have  been  for  maintenance. 

Up  to  Jime  30, 1909,  $140,928.63  had  been  expended  on  the  project. 
Of  tnis  amoimt  $50,928.63  was  for  maintenance. 

The  above  expenditure  has  resulted  in  making  a  channel  12^  feet 
deep  at  mean  low  water  and  not  less  than  100  feet  wide. 

The  available  fimds  and  additional  appropriation  recommended 
are  to  be  appUed  to  maintenance. 

The  maxmium  draft  that  could  be  carried  through  the  channel 
June  30,  1909,  was  13  feet  at  mean  low  water,  with  a  least  width  of 
channel  of  about  75  feet.  The  mean  rise  and  fall  of  tides  is  4  feet. 
The  head  of  navigation  is  at  Eddyville.  The  total  length  of  navigable 
channel  is  about  3  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  merchandise,  building  materials,  fuel,  and  ice,  as  obtained 
nrom  the  best  availaole  information,  are  as  follows: 


Yew. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1904 

1,460,000 

1826^000 

096,  £24 

941,066,000 
46,112,600 
5,640,900 

1907 

1,266,000 
^000 

t5, 026,000 
2,076,000 

1905 

1906 

1906 
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The  effect  of  the  improvement  haa  probably  been  to  keep  the 
freight  rates  down  during  the  season  of  navigation. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engmeers  for  1880.  page  494,  and  for  1896,  page  913. 
A  sketch  of  the  harbor  is  printed  m  Report  of  the  Chief  of  Engineers 
for  1903,  page  1884. 

July  1, 1908,  balance  unexpended $10,838.73 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 8, 467. 36 

July  1, 1909,  balance  unexpended 2,37L37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

Suomitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  PeeksJciU  Harbor. — ^This  harbor  is  an  indentation  on  the  east- 
em  shore  of  the  Hudson  River,  about  46  miles  above  New  York  CSty, 
about  five-eighths  of  a  mile  long  and  IJ  miles  wide,  having  before 
improvement  a  controlling  depth  of  about  5  feet  at  mean  low  water, 
except  near  the  wharves  in  Peekskill,  where  it  was  about  6  feet. 

The  original  project  for  improvement,  adopted  June  3,  1896,  pro- 
vided for  a  dredged  channel  10  feet  deep  at  mean  low  water  and  100 
feet  wide  from  deep  water  in  the  Hudson  River  north  of  the  village 
to  deep  water  south  of  it,  following  generally  the  contour  of  the 
shore,  at  an  estimated  cost  of  $50,000.  The  project  was  completed 
in  1899,  at  a  cost  of  $19,400. 

Up  to  June  30,  1909,  $28,222.26  had  been  expended  on  the  project; 
of  this  amount  $8,822.26  was  for  maintenance. 

Disbursements  during  the  year  were  mainly  in  part  payment  of 
office  expenses. 

The  channel  was  restored  to  its  projected  depth  and  width  in  1907. 
It  is  probable  some  shoaUng  has  occurred  since  then. 

The  available  balance  and  the  additional  appropriation  recom- 
mended are  to  be  applied  to  maintenance. 

The  maximum  ar&tt  that  could  be  carried  through  the  channel 
June  30. 1909,  at  mean  low  water  is  probably  less  than  10  feet.  Mean 
range  of  tides  about  3  feet.    The  total  length  of  channel  is  If  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  merchandise,  building  material,  and  fuel,  as  obtained  from 
the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1904 

81,265 
74,646 
88,500 

13,751,985 

1,134,748 

660,864 

1007 

107,068 
226,633 

$733,766 
4,984,046 

1905 

i908i.'.':.'.';:::;:::;:;;;;;;;; 

1906 

•Increase  mainly  doe  to  the  receipt  of  more  complete  statistics  for  1906  than  for  preTloca  yoan. 

A  slight  reduction  in  freight  rates  has  been  reported. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1895^  page  999,  and  for  1897,  page  1016. 

A  sketch  of  the  harbor  is  pnnted  in  Report  of  the  Chi^  of  Engi- 
neers for  1903,  page  885. 

o  See  consolidated  money  statement  on  page  153. 
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July  1 ,  1908,  balance  unexpended $285. 48 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         7.74 

July  1, 1909,  balance  unexpended 277. 74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  ot  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  fljid  of  section  7  of  the  river  and  harbor  act  of  1899. 

00N80LIDATBD. 

Julyl,  1908,  balance  unexpended $11,124.21 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 8, 475. 10 

July  1 ,  1909,  balance  unexpended 2, 649. 1 1 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1 ,  1909 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.. 

(See  Appendix  E  15.) 

16.  Wapjnnger  Greek,  New  York. — Wappinger  Creek  is  a  small 
stream,  wnich  empties  into  the  Hudson  Eiver  from  the  east  about 
one-half  mile  below  the  village  of  New  Hamburg,  N.  Y. ;  it  is  naviga- 
ble from  its  mouth  for  a  distance  of  about  2  miles  to  the  works  of  the 
Dutchess  Company,  which  are  located  just  below  the  falls  and  at  the 
head  of  navigation.  The  entrance  to  the  creek  is  through  a  draw- 
bridge over  which  passes  the  New  York  Central  and  Hudson  River 
Railroad.  The  depth  before  improvement  did  not  exceed. 6  feet, 
and  the  width  of  channel  varied  from  25  to  75  feet. 

The  original  project  for  improvement,  adopted  September  19, 1890, 
provided  for  a  channel  8  feet  deep  at  mean  low  water  and  80  feet 
wide,  at  an  estimated  cost  of  $13,000.  The  project  was  completed 
April  30,  1892,  at  a  cost  of  $13,000,  and  resulted  in  making  a  chan- 
nel of  the  projected  width  and  depth. 

The  expenditures  during  the  past  fiscal  year  were  for  resurvey  of 
the  creek,  examining  new  drawbridge,  etc. 

Up  to  Jime  30, 1909,  $18,849.34  had  been  expended  on  the  project; 
of  this  amount  $5,849.34  was  for  maintenance. 

To  maintain  the  channel  width  and  depth  as  projected  repeated 
redredging  is  necessary.  A  recent  survey  of  the  creek  from  its  mouth 
to  the  falls  shows  that  shoaling  has  occurred  to  such  extent  the  expend- 
iture of  the  balance  of  funds  available  for  this  work  would  not  result 
in  a  material  benefit  to  navigation.  It  is  therefore  proposed  to  delay 
further  work  until  additional  funds  are  made  availaole  by  act  of 
Congress. 

During  the  past  year  the  New  York  Central  and  Hudson  River 
Railroad  Company  completed  the  erection  of  a  new  draw  of  40  feet 
horizontal  clearance  a  short  distance  south  of  the  old  draw  span,  and 
connected  the  new  location  with  the  channel  improved  by  the  United 
States  by  dredging  to  a  depth  of  8  feet  at  mean  low  water,  except 

o  See  consolidated  money  statement  on  this  page. 
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for  a  few  minor  obstructions  in  the  draw  opening  which  have  yet  to 
be  removed  by  the  raibroad  company. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  maintenance. 

The  greatest  draft  that  can  be  carried,  June  30,  1909,  at  mean  low 
water,  from  deep  water  in  the  Hudson  River  to  the  head  of  naviga- 
tion is  about  7  feet.  The  mean  rise  and  fall  of  tides  at  the  mouth  of 
the  creek  is  about  3.3  feet.  The  total  length  of  navigable  channel  is 
about  2  miles. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainl7  in 
cotton  goods,  clothing,  building  material,  and  fuel,  as  obtained  from 
the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1904 

56,927 
49,562 
4«,194 

$7,955,975 

4,872.903 

672,399 

1907 

44,403 
41,674 

9445,766 

1905         

1908 

•  5, 990,  €00 

1906 

a  Increase  due  to  more  accurate  returns  from  Interested  parties  for  1006  than  for  1906  and  1907. 

It  is  reported  that  commercial  interests  have  been  greatly  bene- 
fited by  the  improvement,  but  no  reduction  in  freignt  rates  has 
resulted  therefrom. 

Details  in  reference  to  this  work  appear  in  the  Report  of  the  Chief 
of  Engineers  for  1893,  page  1024.  A  sketch  is  printed  in  the  Report 
of  the  Chief  of  Engineers  for  1904,  page  1051. 

July  1, 1908,  balance  unexpended $3,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 349. 84 

July  1, 1909,  balance  unexpended 1,650.66 

July  1, 1909,  outstanding  liabiiitiefl 16.71 

July  1, 1909,  balance  available 1, 633. 95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  baluice  unex- 
pended July  1,  1909 5,000.00 

Suomitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  16.) 

17.  Tarrytown  Harbor,  New  YorJc. — ^This  harbor  is  located  on  the 
east  shore  of  Hudson  River,  about  28  miles  above  New  York  City, 
where  the  river  is  several  miles  wide.  The  channel  is  bordered  on 
both  sides  by  extensive  flats,  that  on  the  eaat  side  measuring  about 
three-eights  of  a  mile  from  the  main  wharf  to  the  12-foot  depth  in 
the  river.  The  general  depth  in  the  harbor  is  about  4^  feet  at  mean 
low  water. 

Before  improvement  two  channels  of  about  6  feet  depth  led  up  to 
main  wharf. 

The  original  project  for  improvement,  adopted  March  3,  1905, 
provides  for  a  channel  along  the  wharf  front  or  the  harbor  and  con- 
necting it  north  and  south  with  deep  water  in  Hudson  River,  to 
be  12  feet  deep  at  mean  low  water,  and  150  feet  wide  along  the 
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wharf  front;  and  100  feet  wide  in  the  northerly  and  southerly  con- 
nections with  the  Hudson  River.  Estimated  cost,  $26,000,  increased 
in  1907  to  (35,491.68,  and  S1,000  or  $2,000  biennially  for  main- 
tenance. 

Up  to  June  30, 1909,  $23,226.27  had  been  expended  on  this  nroject, 
all  in  improvement.  About  65  per  cent  of  the  work  proposea  under 
the  project  has  been  completed,  resulting  in  a  channel  100  feet  wide 
and  12  feet  deep,  at  mean  low  water,  in  the  southern  arm;  100  feet 
wide  and  10  to  12  feet  deep  alon^  the  wharf  front  except  opposite 
Husted's  dock,  where  it  is  only  60  feet  wide;  60  feet  wide  and  12  feet 
deep  for  350  feet  in  length  of  the  eastern  end  of  the  northern  arm, 
and  60  feet  wide  but  of  less  than  12  feet  depth  for  a  farther  distance 
of  100  feet  in  the  northern  arm.  It  is  probable  that  the  dredged 
areas  have  shoaled  to  an  appreciable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maxmium  draft  that  could  be  carried  in  the  dredged  channel 
June  30,  1909,  at  mean  low  water,  from  deep  water  in  the  Hudson 
River  south  of  Tarry  town  to  Husted's  wharf  in  Tarry  town,  is  esti- 
mated at  12  feet,  and  from  deep  water  in  the  Hudson  Kiver  north  of 
Tarrytown  to  the  same  wharf  at  6  feet.  Mean  range  of  tides  is  about 
3i  feet.     The  total  length  of  projected  channel  is  about  IJ  miles.  ^ 

The  tonnage  and  value  of  tne  commerce  of  this  harbor,  mainly  in 
general  merchandise,  coal,  and  building  materials,  as  obtained  from 
the  b^t  available  information,  are  as  follows: 


Year. 

TOOB. 

Vilue. 

Y«tf. 

Tons. 

Value. 

1906 

71,201 
7»,714 

$1,880,093 
384,»7»(T) 

1907 

80,078 
71,825 

18,641,018 

iQoa 

1008 

3,648,880 

A  slight  reduction  in  freight  rates  has  been  reported  as  resulting 
from  the  improvement. 

Detailed  aescription  of  this  harbor  is  printed  in  Reports  of  the 
Chief  of  Engineers  for  1889,  page  800,  and  1900,  page  1520. 

July  1, 1908,  balance  unexpended |3, 985. 88 

June  30,    1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     1,212.15 

July  1, 1909,  balance  unexpended 2,773.73 

Amount  (eetimated)  required  for  completion  of  existing  project 9, 491. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  17.) 

18.  Coney  Island  channel,  New  York  Harbor. — ^This  channel  lies 
immediately  south  of  Coney  Island,  at  the  southwestern  extremity  of 
Long  Island,  New  York,  and  is  one  of  five  channels  which  cross  the 
bar  that  separates  New  York  lower  bay  from  the  ocean.  A  channel 
500  to  560  reet  wide  and  14  feet  deep  at  mean  low  water  was  dredged 
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in  1900^  and  in  1905  this  channel  was  redredged  to  a  width  of  400 
feet.  When  surveyed  in  1906,  the  least  depth  on  the  western  of  two 
bars  in  the  channel  was  about  12^  feet  at  mean  low  water  and  about 
16  feet  on  the  eastern  bar. 

The  present  project  for  improvement,  adopted  March  2,  1907, 
provides  for  dredgm^  a  channel  20  feet  deep  at  mean  low  water 
and  600  feet  wide,  with  side  slopes  of  1  on  3  from  deep  water  in  the 
lower  bay  to  deep  water  in  the  Atlantic  Ocean  at  an  estmiated  cost  of 
$168,300,  and  $20,000  annually  for  maintenance. 

This  improvement  was  intended  to  diminish  the  conation  of  and 
danger  in  the  main  channels  in  the  lower  bay  by  directing  there- 
from Ught-draft  steamers  and  sailing  vessels,  long  tows,  and  excursion 
vessels  plying  between  New  York  and  Coney  Islana  or  Rockaway 
Inlet. 

Up  to  June  30, 1909,  $52,547.39  had  been  expended  on  this  project, 
all  in  improvement.  There  was  received  $36.67  on  account  of  re- 
payment and  33  cents  from  the  sale  of  maps.  About  31  per  cent  of  the 
work  proposed  under  the  project  has  been  accomplished,  resulting 
in  maKing  a  channel  through  the  western  bar  20  feet  deep  at  mean 
low  water  and  340  feet  wide.  The  channel  dred^d  in  1907  has  been 
entirely  filled  in,  as  shown  by  a  survey  made  m  June,  1908.  The 
contract  for  this  work  was  terminated  August  27,  1908,  before  its 
completion;  nothing  has  been  done  in  the  way  of  improvement  since 
the  termination  of  this  contract.  The  indications  are  that  the  annual 
cost  of  maintenance  may  be  as  much  as  $50,000  or  $60,000,  one-third 
or  more  of  the  estimated  cost  of  dredging  the  channel.  Since  the 
cost  per  cubic  yard  for  dredging  in  this  locaUty,  if  done  by  a  govern- 
ment seagoing  dredge,  will  probably  be  not  more  than  about  one- 
third  of  tne  cost  by  contract,  it  is  proposed  to  resume  this  work  as 
soon  as  such  seagomg  dredge  can  be  assigned  thereto. 

The  maximum  draft  that  could  be  earned  over  the  shoalest  part  of 
the  channel  June  30,  1909,  at  mean  low  water  is  estimated  at  12} 
feet.  The  mean  range  of  tides  is  about  4.6  feet.  The  total  length  of 
projected  channel  is  about  1^  miles. 

The  commercial  interests  using  this  channel  are  those  of  the  city 
of  New  York  and  other  cities  whose  commerce  passes  Sandy  Hook. 
It  is  impracticable  to  state  what  proportion  of  this  commerce  uses 
Coney  Island  channel. 

It  is  not  expected  that  the  dredging  of  this  channel  will  affect 
freight  rates.  The  chamiel  is  desired  pnncipally  as  a  means  of  free- 
ing the  regular  channel  from  use  by  tows  entering  and  leaving  New 
York  Harbor. 

A  report  upon  the  examination  and  survey  of  Coney  Island  channel 
and  map  of  the  locaUty  are  printed  in  House  Document  No.  442, 
Fifty-ninth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $160,171.36 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       24,381.76 

July  1,  1909,  balance  unexpended 135,789.61 

(See  Appendix  E  18.) 

19,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — (a)    Wreck  of  scow   {name  unknovm). — ^This  scow  was 
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sunk  in  East  Chester  Bay  off  Wire  Creek.  Reported  to  the  depart- 
ment June  29,  1908,  and  an  allotment  of  $241.50  for  its  removal  was 
made  July  3,  1908.  Removal  was  completed  July  13,  1908,  at  a 
total  cost  of  $241.50. 

(b)  Wreck  of  schooner  H.  T.  Hedges. — ^This  schooner  was  sunk 
about  June  1,  1908,  in  East  River,  New  York,  opposite  Whitestone, 
N.  Y.  Reported  to  the  department  June  29,  1908,  and  an  allotment 
of  $994.50  for  its  removal  was  made  Julv  7,  1908.  Removal  was 
completed  July  13,  1908,  at  a  total  cost  of  $994.50. 

(c)  Wreck  of  large  Kaie. — ^This  barge  was  sunk  about  June  23. 
1908,  in  Bronx  River,  New  York,  about  opposite  One  hundred  and 
seventy-second  street.  Reported  to  the  department  by  telegraph 
July  6,  1909,  and  an  allotment  of  $400  for  its  removal  was  made  on 
the  same  date.  Removal  was  completed  July  14^  1908,  at  a  total 
cost  of  $373. 

(d)  Wreck  of  schooner  (name  unknown). — ^This  schooner  was  simk 
about  June  1^  1908,  in  Long  Island  Soimd,  about  one-half  mile  off  Pea- 
cock Point,  Long  Island,  N.  Y.  Reported  to  the  department  July  6, 
1908,  and  allotments  amoxmting  to  $275  for  its  removal  were  made 
July  9  and  July  24,  1908.  Removal  was  completed  July  28,  1908, 
at  a  total  cost  of  $259. 

(e)  Wreck  of  barge  (name  unknown). — ^This  wreck  consisted  of  a 
portion  of  a  wrecked  baige  endangering  navigation  in  Hudson  River 
at  Albany,  N.  Y.  The  wreckage  was  removed  at  a  total  cost  of 
$48.50,  and  an  allotment  of  this  amoimt  was  made  August  20,  1908, 
for  defraying  the  cost  of  removal. 

(f)  Wreck  of  schooner  Winshw  Morse. — This  wreck  was  first  re- 
ported September  5,  1908.  The  owner  was,  upon  his  reauest,  given 
an  opportunity  to  raise  the  vessel,  but  bein^:  unsuccessful,  was  com- 
pelled to  abandon  her.  Removal  by  the  United  States  was  recom- 
mended April  30,  1909,  and  an  allotment  of  $375  for  this  purpose 
was  made  May  4,  1909.  Removal  was  completed  May  20,  1909,  at 
a  total  cost  of  $375. 

(jf)  Wredc  of  large  Bessie. — ^This  barge  was  sunk  in  the  Hudson 
River,  New  York,  at  Verplancks  Point,  and  was  reported  to  the  de- 
partment May  5,  1909.  An  allotment  of  $600  for  its  removal  was 
made  May  20,  1909.  Removal  was  completed  Jime  7,  1909,  at  a 
total  cost  of  $530.  The  balance  of  the  allotment,  amounting  to  $70, 
is  to  be  turned  in  to  the  credit  of  the  Treasurer  of  the  Unit^  States 
after  payment  of  outstanding  UabiUties  has  been  made 

(See  Appendix  E  19.) 

EXAMINATIONS    AND    8XJKVEY8    MADE    IN    COMPLIANCE    WriH    BIVEB 
AND  HABBOB  ACT  APPBOVED  MABCH  2,    1907. 

Reports  on  preliminary  examinations  and  surveys  required  by 
the  nver  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  oflBcer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Suisuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated. 

1.  Prdiminary  examination  a/nd  survey  of  East  River y  New  York, 
between  North  brother  and  South  Brother  islands,  with  a  view  to  oIh 
iaining  depths  of  20,  22,  amd  24  /ee<.— Reports  dated  April  9,  1907, 
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and  April  30,  1908,  respectively,  are  printed  in  House  Document 
No.  1084,  Sixtieth  Congress,  second  session.  A  plan  for  improve- 
jnent  is  presented  for  securing  channels  for  each  of  the  depths  named 
in  the  act,  namely,  20,  22,  and  24  feet,  estimated  to  cost,  respec^ 
tively,  $216,100,  $485,990,  and  $750,262. 

J?.  Preliminary  examination  and  survey  of  Echo  Bay,  New  Yorh-^ 
Reports  dated  April  24,  1907,  and  Septemoer  14,  1908,  respectively, 
are  printed  in  House  Document  No.  1118,  Sixtieth  Congress,  sexjona 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $22,110 
is  presented. 

a.  Preliminary  examination  and  survey  of  Port  Chester  Harbor,  New 
York,  with  a  view  to  obtaining  a  depth  of  16  feet  with  corresponding 
width. — Reports  dated  August  20,  1907,  and  October  31,  1908,  are 
printed  in  House  Document  No.  1165,  Sixtieth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $188,000 
is  presented. 

4.  Resurvey  of  East  River  and  HeU  Oate,  New  York,  including  any 
ledge  or  ledges  near  to  the  westerly  shore. — Report  dated  November 
13,  1908,  is  printed  in  House  Docimient  No.  1187,  Sixtieth  Congress, 
second  session.  A  plan  for  improvement  at  an  estimated  cost  ot 
$1,733,000  is  presented. 

5.  Preliminary  examination  arid  survey  of  EaM  Chester  Creek,  New 
York,  with  a  view  to  obtaining  a  depth  of  12  feet. — Reports  dated 
August  24,  1907,  and  Noveml>er  30,  1908,  respectively,  are  printed 
in  House  Document  No.  1250,  Sixtieth  Congress,  second  session. 
A  plan  for  improvement  at  an  estimated  cost  of  $103,000  is  pre- 
sented. 

6.  Preliminary  examination  and  survey  of  the  waters  of  Jamaica 
Bay,  including  entrance  to  said  bay  at  Roacaway  Inlet  and  those  waters 
having  their  ouUet  in  Dead  Horse  Irtlet,  etc. — ^Reports  dated  August 
3,  1907,  and  January  30,  1909,  are  printed  in  House  Document  IJo. 
1488,  Sixtieth  Congress,  second  session.  A  plan  is  presented  for 
improvement  at  an  estimated  cost  to  the  United  States  of  $7,430,000, 
provided  additional  work  contemplated  by  the  project  is  undertaken 
and  executed  by  local  authorities  and  the  expense  thereof  borne 
by  them. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SECOND  NEW  YORK, 
NEW  YORK,  DISTRICT. 

This  district  was  in  the  immediate  charge  of  Brig.  Gen.  W.  L. 
Marshall,  Chief  of  Engineers,  U.  S.  Army,  to  July  22,  1908,  and  of 
Col.  S.  W.  Roessler,  Corps  of  Engineers,  since  that  date,  having  under 
his  immediate  orders  Capt.  Hubert  L.  Wigmore,  Corps  of  Eimneers, 
since  October  11,  1908.  Division  engineer,  Col.  D.  W.  Lockwood, 
Corps  of  Endneers. 

1.  New  York  Harbor,  New  York. — ^There  are  at  present  two 
channels  of  approach  to  New  York  Harbor,  the  Main  Ship-Bayside- 
Gedney  channel  and  the  new  Ambrose  channel. 

Main  8hip-BaysiderOedv£y  channel. — ^Before  improvement  by  the 
United  States,  this  channel  carried  a  depth  of  23.7  feet  across  the 
outer  bar  at  mean  low  water,  and  about  tne  same  depth  across  three 
other  shoals  between  the  bar  and  deep  water  in  the  harbor.  A  large 
proportion  of  the  commerce  of  the  port,  carried  in  vessels  of  greater 
draft,  could  cross  these  shoals  only  at  or  uear  high  jyj^t^^^juii:: 
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The  project  for  the  improTement  of  the  outer  portion  of  this 
channel,  known  as  Gedney  channel,  was  approved  by  the  Secretary 
of  War,  December,  1884,  under  the  provision  of  the  nver  and  harbor 
act  of  1884,  and  in  1886  was  extended  to  cover  the  whole  of  the  main 
entrance.  It  provided  for  dredging  a  channel  30  feet  deep  at  mean 
low  water,  and  1,000  feet  wide,  l^tween  the  sea  and  deep  water  at  the 
Narrows.  The  estimated  cost  was  $1,490,000  for  dredsring  4,300,000 
cubic  yards.  The  work  was  substantially  completed  in  October,  1891, 
by  the  dredging  of  4,875,079  cubic  yards. 

The  maintenance  of  this  route  has  been  carried  on  under  a  project 
approved  November  15, 1892,  under  the  provision  of  river  and  narbor 
act  of  July  13,  1892.  The  total  expended  in  maintenances  for  the 
period  of  seventeen  years  since  completion  of  project  in  1892  is 
$687,897.28.  The  cost  has  been  increasing  from  year  to  year  and  the 
present  estimated  amoimt  required  for  maintaining  the  channel  to 
rail  width  and  depth  is  $100,000  per  year.  It  would  not  have  been 
below  this  for  several  years  if  the  channel  had  been  kept  its  fuU  width 
of  1,000  feet.  The  amount  expended  in  original  excavation  was 
$1,518,024.52. 

These  expenditures  have  resulted  in  maintaining  a  channel  30  feet 
deep  at  mean  low  water  for  a  width  of  1,000  feet  or  over,  except  on 
the  Main  Ship  channel  where  the  width  has  varied  from  600  to  800 
feet. 

The  work  of  the  fiscal  year  ending  June  30,  1909,  has  consisted  in 
the  removal  of  73,681  cubic  yards  of  mud  and  sand  n*om  the  west  side 
of  the  Main  Ship  channel  where  the  accretions  are  continuous  and 
greatest,  due  to  the  set  of  the  tidal  current  across  the  course  of  the 
channel.  Bayside  and  Gedney  portions  of  the  channel  are  further 
seaward  and  more  nearly  true  with  the  tide  currents  and  require 
comparatively  Uttle  dredging  to  maintain  the  full  width  and  depth. 

The  len^h  of  that  part  of  New  York  Harbor  included  in  the  Umits 
of  the  project  (from  Atlantic  Ocean  to  the  Battery,  New  York  City) 
is  22}  miles.  The  dredging  has  extended  over  about  8  miles  of  tms 
route.    The  mean  rise  or  tide  is  4§  feet. 

Ambrose  channel. — ^Ambrose  channel  (formerly  known  as  East  chan- 
nel) had  an  original  available  depth  of  16  feet  at  mean  low  water  and 
was  used  only  oy  towboats,  scows,  and  very  light  draft  vessels.  By 
the  terms  of  the  river  and  harbor  act  of  1899  a  project  was  adopted 
for  making  an  entrance  to  New  York  Harbor  by  this  channel,  to  be 
2,000  feet  wide  and  40  feet  deep  at  mean  low  water.  It  involved  an 
estimated  excavation  of  about  42^00,000  cubic  yards  of  material  for 
a  length  of  7  miles  of  channel.  The  work  was  authorized  to  be  done 
under  a  continuing  contract  at  a  cost  not  exceeding  $4,000,000. 
Under  the  act  of  March  3,  1903,  two  United  States  dredges  were  Duilt 
to  supplement  the  contract  work,  which  was  far  behinathe  required 
rates.  In  October,  1906,  the  contractor  abandoned  the  work,  and 
the  river  and  harbor  act  of  1907  authorized  the  building  of  two  more 
United  States  dredges,  at  the  same  time  changing  the  authorized 
Hmit  of  expenditure  to  $5,148,510.  The  sum  of  $324,510  is  yet  to  be 
appropriated  under  the  contract  authorization. 

To  July  1, 1909,  $4,197,932.47  has  been  expended  in  building  four 
dredges  and  in  excavating  42,911,791  cubic  yards  of  sand,  mud.  and 
stones.     (For  details  of  dredge  construction  see  Appendix  H 10.) 

During  the  fiscal  year  enoing  June  30,  1909^  tour  United  States    , 
dredges  were  continuously  engaged  upon  this  work,  excavating  ^Lc 
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10,786,638  cubic  yards  of  sand  and  mud :  and  under  contract  for  re- 
moving old  stone  dumps  from  the  channel,  6,889  cubic  yards  of  stones 
mixed  with  sand  were  taken  out. 

Ambrose  channel  has  now  a  depth  of  40  feet  at  mean  low  water, 
with  width  of  about  1,000  feet.  It  is  easily  navigable  at  mean  low 
tide  for  ships  of  37  feet  draft  going  at  moderate  speed,  and  has  a 
maximum  nigh  water  capacity  of  44  feet.  The  project  is  regarded 
as  about  three-quarters  completed. 

This  channel  was  first  buoyed  for  navigation  in  September,  1907, 
and  regulations  were  issued  by  the  Secretary  of  War,  under  authority 
of  law,  restricting  its  use  to  daylight  navigation  by  ships  of  29  feet 
draft  or  over,  or  of  600  feet  length  or  over.  As  tne  improvements 
progressed  it  became  practicable  to  remove  most  of  this  restriction, 
andunder  authority  of  act  of  Congress  of  March  3,  1909,  regulations 
were  issued  permitting  use  of  the  channel  by  day  or  night  by  all 
steamships  or  steamers  not  having  tows,  regardless  of  size.  This  was 
promptly  made  use  of  and  now  the  channel  is  used  by  practically  idl 
of  the  transatlantic  Unes  and  many  of  the  others. 

Removal  of  submerged  reef  in  Isorth  River,  near  Pier  "-4,"  Man^ 
TiaMan, — By  the  river  and  harbor  act  of  1905  the  removal  of  a  rock  in 
North  River  near  pier  1  was  authorized,  and  funds  were  provided  by 
withdrawing  $20,000  from  the  Ambrose  channel  appropriation,  in 
addition  to  $25,000  similarly  diverted  by  joint  resolution  of  Congress 
approved  July  1,  1902.  A  contract  was  entered  into  for  the  entire 
removal  of  the  rock  to  40  feet  depth,  at  cost  of  $40,000;  the  whole 
area  of  the  rock  had  been  drilled  and  blasted,  and  363  cubic  yards 
of  rock  removed  up  to  August  11,  1908,  when  the  contractor  with- 
drew his  plant  and  failed  to  resume  work  imtil  the  contract  expired 
by  limitation.  A  new  contract  was  entered  into  to  complete  the 
work  of  removal,  under  which  about  60  cubic  vards  of  solid  rock  have 
been  taken  out.  The  total  amoimt  expendea  on  the  rock  to  July  1, 
1909,  is  $5,712.45. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  year  ending  June  30, 1908,  amoimted  approximately  to  12,641,419 
tons,  valued  at  $1,613,031,266,  being  an  mcrease  over  the  valua- 
tion of  1886,  before  improvement  of  the  entrance  was  begun^  of 
$772,754,574.  The  entire  cost  of  the  improvement  of  New  York 
Harbor  up  to  date  is  less  than  1  per  cent  of  the  increase  in  valuation 
of  foreign  commerce  alone  for  this  port  since  the  improvement  began, 
and  less  than  one-half  of  1  per  cent  of  the  present  annual  value  of  for- 
eign commerce. 

No  statistics  of  local  and  coastwise  domestic  commerce  are  kept. 

It  is  impossible  to  estimate  the  effect  of  the  improvement  upon 
freight  rat^.  During  1908,  124  different  ships,  drawing  27  feet  or 
more,  made  484  trips  outward  and  137  trips  inward.  Frior  to  the 
improvement  none  of  these  ships  could  have  crossed  the  bar  to  enter 
or  leave  the  harbor  except  at  extreme  high  tide  or  after  lightering. 

Further  details  of  the  narbor  and  improvements  are  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1031. 

A  general  description  of  the  harbor,  of  the  different  channels,  of 
the  main  entrance,  and  of  the  projects  for  improvement  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pa^es 
1285-1287.  A  map  of  the  harbor  is  printed  in  the  Annual  Report  for 
1903,  page  914. 
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OSNBRAL  DfPROTBlCBNT. 

Julyl,  1908,  balance  unexpended $58,189.49 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March3,1909 100,000.00 

158, 189.  49 
June  30, 1909,  amount  expended  during  fiscal  year,  to  maintenance  of 
improvement 59, 586.  77 

July  1, 1909,  balance  unexpended 98,602.72 

Amount  that  can  be  prc^tably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  miprovement,  exclusive  of  the  balance 
unexpended  July  1, 1909 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

AMBBOSB  CHANNBL. 

July  1, 1908,  balance  unexpended a|793,653. 23 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 627, 000. 00 

Received  irom  sale  of  property  and  maps ^52. 70 

1,420,705.93 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  construction  of  aredgee 1345,958.34 

For  works  of  improvement 480, 428.  32 

Deposited  to  credit  of  Delaware  River  appropriation 11, 163. 07 

Tnmsfer  settlements 3.  68 

837,553.41 

July  1,1909,  balance  unexpended 583,152.52 

July  1, 1909,  outstanding  liabilities 34,325.31 

July  1, 1909,  balance  available 548, 827.  21 

Amount  (estimated)  required  for  completion  of  existing  project 324, 510. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1, 1909: 

For  works  of  improvement $324, 510. 00 

For  maintenance  of  improvement 195,490. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 


520,000.00 


OBSTRUCTION  IN  NORTH  RIVER. 

Julyl,  1908,  balance  unexi)ended $39,708.75 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   421.20 


Julyl,  1909,  balance  unexpended 39,287.55 

Julyl,  1909,  outstanding  liabilities 2,080.20 

July  1, 1909,  balance  available 37, 207.  35 

July  1, 1909,  amount  covered  bv  uncompleted  contracts 35, 367.  80 

(See  Appendix  F  1.) 

A  Includes  $182.04  in  the  hands  of  Major  Deakyne  for  dredge  construction. 
h  Includes  $15.50  received  by  Major  Deakyne  for  sale  of  property  in  connection 
with  dredge  construction. 
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£.  Channel  in  Gowannia  Bay,  New  York  Harbor j  New  York — Bay 
Ridge  and  Red  Hook  channels. — ^These  channels  lie  along  the  east  shore 
of  the  upper  bay,  New  York  Harbor,  and  with  Buttermilk  channel 
form  an  easterly  channel  between  the  Narrows  and  East  River, 
separated  from  the  main  channel  by  a  broad  shoal  off  Growanus  Bay 
and  by  Governors  Island. 

Bay  Ridge  and  Red  Hook  channels  had  a  natural  low-water  depth 
of  7  to  12  feet  and  were  available  only  for  a  limited  harbor  commerce. 

The  original  project,  adopted  in  1881,  provided  for  making  these 
channels  18  feet  deep  and  200  feet  wide,  and  was  subsequently  modi- 
fied to  make  the  depth  26  feet  and  width  of  800  feet  m  Bay  Rid^ 
channel  and  400  feet  in  Red  Hook  channel.  This  was  completed  m 
1899  at  a  cost  of  about  $1,090,000. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
1899,  which  provided  for  making  Bay  Kidge  and  Red  Hook  channels 
40  feet  deep  at  mean  low  water  and  1,200  feet  wide.  The  work  was 
authorized  to  be  done  under  a  continuing  contract  at  a  cost  not  ex- 
ceeding $2,500,000,  of  which  $491,000  remains  to  be  appropriated. 
Such  a  contract  was  entered  into  in  1899  for  excavating  about 
22,000,000  cubic  yards  of  material  and  completing  the  project.  Work 
was  begun  in  1900  and  prosecuted  until  November,  1906,  generally  at 
rates  or  progress  less  than  required  by  the  original  contract.  Novem- 
ber 24,  1906,  the  last  of  the  dredges  was  withdrawn  from  the  work; 
the  plant  had  been  sold  by  the  contractors,  and  the  new  owners  re- 
fused to  continue  dredging.  The  contractors  failed  to  resume  work 
when  called  upon,  and  the  contract  was  annulled  February  20,  1907. 

The  river  and  harbor  act  approved  March  2,  1907,  authorized  the 
prosecution  of  the  improvement  of  these  channels  with  a  view  to 
obtaining  first  a  depth  of  35  feet  and  subsequently  the  full  depth  of 
40  feet  and  width  of  1,200  feet,  in  accordance  with  the  project  adopted 
in  1899.  A  new  contract  for  continuing  work  under  the  project 
with  the  funds  available  was  thereupon  entered  into  in  1907  and  com- 
pleted in  April.  1909. 

Under  this  later  project,  up  to  June  30,  1909,  $1,616,435.93  has 
been  expended  in  dredging  14,449,116  cubic  yards  of  sand  and  mud, 
which  is  about  66  per  cent  of  the  amount  estimated  to  complete  the 
project.  In  its  present  condition  Bay  Ridge  channel  has  an  avail- 
able depth  of  35  feet  at  mean  low  water,  with  width  of  1,000  to  1,060 
feet,  except  at  the  arm  toward  Gowanus  Creek,  where  the  harbor 
lines  converge.  Red  Hook  channel  has  30  feet  available  depth  for  a 
width  of  1.000  feet. 

The  total  length  of  channel  covered  by  the  improvement  is  4J 
miles;   the  mean  rise  of  tide  is  4^  feet. 

During  the  year  ending  June  30,  1909,  799,727  cubic  yards  of  sand 
and  mud  were  dredged,  widening  Bay  Ridge  channel,  removing 
shoals^  and  extending  it  to  its  junction  with  Gowanus  Creek,  and  ii^, 
widening  Red  Hook  channel  to  1,000  feet  width  and  30  feet  depth. 

With  funds  now  available,  a  contract  is  about  to  be  entered  into 
for  widening  Bay  Ridge  channel  to  1,200  feet,  with  35  feet  depth: 
widening  Red  Hook  channel  to  1,200  feet,  with  30  feet  depth,  ana 
deepening  the  latter  to  35  feet  for  such  width  as  is  practicable  with 
the  funds,  estimated  about  350  feet.  Future  appropriations  will  be 
applied  to  deepening  Bay  Ridge  channel  to  40  feet  and  to  widening 
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the  35-foot  depths  in  Red  Hook  channel  to  1 ,200  feet  width  and  to 
making  the  channel  40  feet  deep,  the  dimensions  contemplated  in 
the  project  adopted  by  Congress. 

Smce  the  fauure  of  the  ori^nal  contract  for  completion  of  the 
present  project  it  has  been  evident  that  no  prices  can  be  obtained 
which  would  permit  of  completing  the  whole  within  the  limit  of 
authority  of  1899.  A  survey  has  wen  made  upon  which  a  new  esti- 
mate for  completion  has  been  prepared,  amounting  to  $1,450,000. 

The  commerce  of  this  part  of  the  port  of  New  York  consists  of 
coflfee,  sugar,  cotton,  coal,  and  miscellaneous  freights,  chiefly  from 
foreign  ports.  In  1908  it  amounted  to  approximately  4,287,900  tons, 
of  an  estimated  value  of  $221,488,000. 

Further  details  concerning  these  channels  are  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1266. 

House  Document  No.  337,  Fifty-fourth  Confess,  second  session, 
contains  a  report  upon  a  survey  of  these  channels,  with  map  showins^ 
locations  ana  deptns  as  existmg  in  1897.  (See  Annual  Report  ot 
the  Chief  of  Engineers  for  1897,  p.  1177.) 

The  effect  of  the  improvement  projected  is  undoubtedly  to  lower 
freight  rates;  these  rates  depend  so  lai^ely  upon  the  amount  of  busi- 
ness in  hand  and  upon  competition  that  it  is  impracticable  to  sepa- 
rate the  effect  of  the  improvement  upon  rates.  A  notable  effect  has 
been  the  growth  of  foreign  commerce  and  the  class  of  ships  which 
carry  it*,  many  of  which  could  not  have  entered  Bay  Ridge  channel 
before  its  improvement. 

July  1, 1908,  balance  unexpended $262, 361. 01 

Amount  appropriated  by  sundry  dvil  act  approved  March  4, 1909 310, 000. 00 

572,361.01 
June  30,  1909,  amount  expended  during  fiBcal  year,  for  works  of  im- 
provement       178,769.14 

Julyl,  1909,  balance  unexpended 393,591.87 

July  1, 1909,  outstanding  liabilities 45,970.20 

Julyl,  1909,  balance  available 347,621.67 

Amount  (estimated)  required  for  completion  of  existing  project 1, 450, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911.  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 815,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  F  2.) 

S.  Enlargement  ofQcvemore  Island,  New  York  Harbor,  New  YorTc. — 
The  ];>roject  for  this  entire  work,  adopted  under  the  terms  of  the  sun- 
dry ciyil  act  of  1901,  which  maae  appropriations  for  beginning  opera- 
tions; included  an  addition  of  about  82  acres  to  the  area  of  the  island 
by  inclosing  with  a  bulkhead  part  of  the  shoal  southwest  of  the 
island  and  filling  the  inclosure,  the  building  of  a  wharf  on  the  north 
shore  and  dredging  to  a  depth  of  26  feet  in  front  of  the  wharf,  and 
the  erection  of  buildings.  The  work  of  enlargement,  including  con- 
struction of  a  wharf  and  dredging,  all  estimated  to  cost  $1,100,000, 
was  assigned  to  the  Engineer  Department.    By  a  modification  of 
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the  project  adopted  in  April,  1902,  the  enlargement  was  to  be  ex- 
tended southwest  over  the  shoal  to  reclaim  an  additional  area  d 
about  19  acres,  making  the  total  area  of  the  enlargement  about  101 
acres.  This  may  necessitate  an  increase  in  the  estimate  of  cost  to 
cover  this  work,  and  construction  of  about  600  feet  of  sea  wall  around 
it,  and  the  preparation  of  the  sand  embankment  for  growing  grass 
by  covering  it  with  clay  and  loam;  but  the  amount  can  not  be  de6r 
mtdy  statM  pending  a  determination  of  the  details  of  the  plan. 

Work  was  begun  in  August,  1901,  and  up  to  June  30,  1909, 
$885,248.90  has  been  expended. 

During  the  fiscal  year  1,124,388  cubic  yards  of  filling  material  was 
deliverea  in  the  inclosure,  of  which  638,339  yards  were  placed  above 
mean  low  water  in  the  embankment,  under  a  contract  completed  in 
June,  1909;  minor  repairs  wease  made  to  the  sea  wall;  and  a  nght  and 
fog  bell  were  maintamed  at  the  southwest  curve  of  the  sea  wall. 

The  entire  work  done  to  June  80,  1909,  consists  in  building  a  pile 
wharf,  with  a  T  head,  370  feet  long,  dredging  the  apim>ache8  26  feet 
deep,  laying  intercepting  sewers,  building  6,795  linear  feet  of  riprap 
bulknead  to  inclose  the  area  of  enlargement,  and  upon  the  bulkhead 
building  6,775  linear  feet  of  masonry  sea  wall,  and  in  building  an 
embankment  to  cover  80  acres  above  low  water. 

The  sea  wall  is  completed,  except  a  gap  of  350  feet  clear  width, 
left  to  permit  bringing  m  material  for  the  emban^^it. 

The  available  funous  will  be  applied  to  completing  sea  wall  and 
embankment  construction. 

July  1, 1908,  balance  unexpended $828,287.53 

Amount  appropriated  by  sundry  ci^  act  approTed  Mazdi  4, 1909 75,  OOOl  00 

403,287.53 
June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment     188,633.83 

July  1, 1909,  balance  unexpended 214,753.71 

(See  Appendix  F  3.) 

4.  Removiria  sunken  vessels  or  craft  obsiructina  or  endangering  navi- 

fatUm — Wreck  of  steamship  Finance, — ^This  mip,  belonging  to  the 
^anama  Steamsnip  Company ,  simk  November  26,  1908,  north  of 
B-side  channel,  as  result  of  a  collision  in  a  dense  fog. 

The  wreck  was  marked  with  a  gas  buoy  during  winter,  and  when 
the  season  made  work  in  this  locality  practicable  a  contract  was 
entered  into  for  removal  of  the  wreck  for  the  sum  of  $23,950,  under 
which  work  is  in  progress. 

Wreck  of  steamship  Da^hestan, — ^This  British  ship,  outward  bound, 
collided  with  another  ship  on  December  18,  1908,  and  after  floating 
several  hours  simk  in  65  feet  of  water  about  3  miles  outside  the 
harbor  entrance.  The  obstruction  was  marked  with  gas  and  bell 
buoys. 

On  May  28  a  contract  was  entered  into  for  removal  of  so  much  of 
the  wrecK  as  necessary  to  make  a  clean  depth  over  it  of  50  feet  at 
mean  low  water,  for  the  sum  of  $33,700. 
Removal  is  about  to  begin. 

Wreck  of  harge  Wm.  H.  Vormor. — ^This  barge,  in  tow,  collided  with  a 
schooner  near  the  entrance  to  the  harbor  on  or  about  April  22,  1909; 
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die  wfts  towed  to  the  edge  of  the  diaimel  and  grounded  in  22  feet  of 
water. 

A  contract  for  her  remoyal  is  about  to  be  made  at  cost  of  t8|000. 

The  total  amount  expended  during  the  fiscal  year  for  the  remoyal 
of  wrecks  was  $129.45. 

(See  Appendix  F  4.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  THIRD  NEW  YORK, 

NEW  YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  D.  W.  Lockwood,  Corps  of 
Engineers,  division  engineer,  eastern  division. 

1.  Passaic  River,  New  Jersef^, — ^This  river  is  a  stream  of  consider- 
able size,  rising  among  the  highlands  in  the  northern  part  of  New 
Jersey  and  flowing  in  a  genenuly  easterly  and  southeriy  course  into 
Newai^  Bay.  It  is  navigable  m)m  its  mouth  to  Passaic,  a  distance 
of  about  16  miles,  where  navigation  is  cut  off  by  the  Dundee  Water 
Power  and  Land  Company's  dam.  In  its  natural  condition  the 
navigable  depth  to  Newark  was  about  7  feet  at  mean  low  water;  from 
Newark  to  Passaic  it  was  about  3  feet. 

The  first  project  for  improvement,  adopted  by  the  riv^  and  harbor 
act  of  Jime  10,  1872,  was  for  providing  a  channel,  by  diking  and 
dredging,  from  Newark  to  Passaic  from  6  to  7}  feet  deep  and  from  60 
to  200  feet  wide,  the  first  cost  bring  estimated  at  $123,924.  This 
was  subsequently  increased  to  $198,822. 

The  second  project  was  for  improving  the  river  below  Newark  and 
was  authorizea  by  the  river  and  harbor  act  of  June  14.  1880,  at  an 
estimated  cost  of  $353,876.  It  proposed  a  channel  200  hei  wide  and 
10  feet  deep  at  mean  low  water  up  to  Center  Street  Bridge.  Newark. 

The  two  projects  were  consolidated  by  the  river  and  harbor  act  of 
July  13,  1892,  the  estimated  cost  of  the  improvement  being  $647,697. 

Ilie  amount  expended  under  this  consolidated  project  up  to  the 
dose  of  the  fiscal  year  ending  June  3#,  1909,  was  $499,779.68,  of 
which  $389,610  was  used  in  carrying  out  the  projects  and  $110,169.68 
for  maintenance. 

Existing  projects:  That  adopted  bv  the  act  of  Jime  13,  1902,  in 
accordance  witn  the  report  submitted  in  House  Document  No.  401, 
Fifty-sixth  Congress,  fint  session,  provides  for  making  a  channel  from 
Staten  Island  &)und  through  Newark  Bay  and  the  said  river  to  the 
Montdair  and  Gh'eenwood  Lake  Railroad  bridge  12  feet  deep  to  the 
Nairn  Linoleum  Woiks,  and  10  f^et  deep  from  that  point  to  the  said 
rsdlroad  bridge,  a  total  distance  of  10.8  miles.  The  estimated  cost 
was  originally  $296,000,  but  w^  subsequently  increased,  additional 
funds  having  been  appropriated  by  the  river  and  harbor  act  of 
March  3,  1905,  and  may  now  be  stated  at  $323,274.60.  Work  imder 
this  project  was  authorized  to  be  done  under  continuing  contracts, 
the  totalamoimt  of  the  contract  authorization  being  now  appropriated. 
The  yearly  cost  of  maintenence  is  estimated  at  $10,000.  The  amount 
exp^ided  on  this  project  up  to  the  dose  of  the  fiscal  year  ending 
June  30,  1909,  was  $279,822.63. 

By  the  passage  of  the  river  and  harbor  act  approved  March  2, 1907, 
a  project  nas  l^n  adopted  which  provides  for  making  a  channel  16 
feet  (foep  at  mean  low  water,  300  feet  wide  from  deep  water  in  Newark 
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Bay  to  the  Nairn  Linoleum  Works,  9.7  miles,  thence  200  feet  wide 
to  the  Montclair  and  Greenwood  Lake  Railroad  bridge,  1.1  miles,  in 
accordance  with  the  report  submitted  in  House  Document  No.  441, 
Fifty-ninth  Congress,  second  session,  estimated  to  cost  $1,216,775. 
The  act  provides  for  an  expenditure  of  $850,000  for  prosecuting  the 
work,  of  which  $385,000  is  yet  to  be  appropriated  under  continuing- 
contract  authorization.  The  amount  expended  on  this  project  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  was  $262,775.40. 

The  projects  of  1902  and  1907  for  the  lower  part  of  the  river  include 
or  supersede  the  part  of  the  old  project  below  Newark,  but  leave 
in  force  the  part  aoove  Newark  which  is  included  between  the  Mont- 
clair and  Greenwood  Lake  Railroad  bridge  and  the  city  of  Passaic,  a 
distance  of  6  miles,  as  stated  under  head  of  "first  project"  above. 
Up  to  June  30,  1909,  $209,953.14  had  been  expended  on  this  part  of 
the  project,  oi  which  $150,734  was  expended  for  the  project  and 
$59,219.14  for  maintenance  work.  The  annual  cost  of  maintenance 
is  estimated  at  $5,000.  This  project  is  practically  completed,  a 
depth  of  6  feet  at  mean  low  water  and  width  of  about  100  feet  having 
been  obtained. 

During  the  past  fiscal  year  dredging  has  been  carried  on  under 
three  contracts: 

1.  Under  project  of  June  13, 1902,  operations  consisted  in  dredging 
under  a  continuing  contract  with  P.  Sanford  Ross  (Incorporated), 
86,547  cubic  yards  of  material  being  removed.  Work  was  in  prog- 
ress at  the  beginning  of  the  year,  and  the  contract  was  complete 
on  December  5,  1908,  when  tne  total  amount  of  material  removed 
was  707,897  cubic  yards. 

2.  Under  project  of  June  13, 1902,  operations  consisted  in  dredging 
under  contract  with  the  International  Contracting  Company,  2,468 
cubic  yards  of  material  being  removed.  Work  was  in  progress  and 
contract  nearly  completed  at  the  begininng  of  the  year.  The  con- 
tract was  completed  on  July  8,  1908,  when  the  total  amount  of 
material  removed  was  157,502  cubic  yards. 

Channels  of  12  feet  depth  and  200  feet  in  width  have  been  com- 
pleted from  Newark  Bay  to  the  Nairn  Linoleum  Works,  and  of  10 
leet  depth  and  about  200  feet  width  to  the  Montclair  and  Greenwood 
Lake  Railroad  bridge.  This  project  is  nearly  completed.  There 
remains  a  little  widening  to  be  done  just  below  the  said  railroad 
bridge. 

3.  Under  project  of  March  2,  1907,  operations  consisted  in  dredg- 
ing under  a  continuing  contract.  Dreaging  was  in  progress  at  the 
beginning  of  the  year,  at  which  time  779,708  cubic  yards  of  material 
had  been  removed  from  Newark  Bay  and  Passaic  River,  and  the 
16-foot  channel  had  been  carried  through  the  bay  and  lower  end  of 
the  river  with  width  of  about  150  feet  for  an  aggregate  distance  of 
about  4  miles.  Dredging  was  continued  through  the  vear,  and 
1,069,748  cubic  yards  of  material  were  removed.  The  16-root  chan- 
nel was  widened  and  nearly  extended  to  the  Center  Street  railroad 
bridge,  Newark,  a  distance  of  about  8  miles  ft^om  the  beginning  of 
the  work  in  Newark  Bay,  with  widths  of  from  150  to  200  feet. 

The  maximum  drafts  tnat  could  be  carried  June  30,  1909,  were  as 
follows:  Sixteen,  12,  and  10  feet,  as  above  stated,  below  the  Mont- 
clair and  Greenwood  Lake  Railroad  bridge,  and  6  feet  from  that 
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bridge  to  the  city  of  Passaic.  Mean  range  of  tides:  At  mouth  of 
river,  4.7  feet,  and  at  Passaic,  2.5  feet. 

It  is  proposed  to  apply  the  available  balance  and  the  amoirnt  esti- 
mated as  a  profitable  expenditure  to  continuation  and  maintenance 
of  the  improvement  in  accordance  with  the  adopted  projects. 

The  conmierce  of  this  river  is  mainly  in  buildmg  material,  iron  ore, 
fertilizers,  coaJ,  and  general  merchandise,  and  amounted  to  2,037,363 
tons  in  1900,  to  2,009,356  tons  m  1901,  to  2,494,312  tons  in  1902,  to 
2,356,511  tons  m  1903,  to  2,567,942  tons  m  1904,  to  2,567,000  tons  m 
1905,  to  2,577,188  tons  in  1906  and  1907,  valued  at  $167,113,305,  and 
in  1908  to  2,110,959  tons,  valued  at  $171,612,700,  including  the  com- 
merce of  Hackensack  River,  which  passes  through  Newark  Bay. 
Tonnage  reported  heretofore  in  gross  tons;  reported  this  year  in  short 
tons. 

This  improvement  is  necessary  to  the  great  industrial  interests,  and 
has  reduced  freight  rates  $1  a  ton  on  cod  and  building  materials,  and 
its  continuance  is  necessary  to  the  successful  carrying  on  of  the  busi- 
ness of  this  locaUty. 

Details  as  to  this  improvement  may  be  foimd  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  pages  770-774,  and  for  1900,  pages 
177,  1530-1550. 

Reference  to  reports  of  examinations  and  surveys  is  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  nage  156.  Report 
upon  preliminary  examination  of  riewark  Bay,  oraered  by  river  and 
harbor  act  approved  March  3,  1909,  was  made  on  April  23,  1909. 

Maps  showmg  mouth  of  river  and  Newark  Bay  are  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  686,. and  1887, 
page  766,  and  maps  of  the  river  in  the  vicinity  of  and  above  Newark 
are  printed  in  House  Document  No.  401,  Fifty-^th  Congress,  first 
session,  and  of  the  fuU  length  of  the  b^  and  river  imder  improvement 
in  the  Annual  Report  of  uie  Chief  of  Engineers  for  1905,  page  1030. 

July  1, 1908,  balance  unexpended $292,123.25 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

Received  irom  sale  of  maps  during  the  year 30. 30 

492, 163. 55 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $192, 069. 71 

For  maintenance  of  improvement 2. 60 

192,072.31 


July  1, 1909,  balance  unexpended 300, 081.  24 

July  1, 1909,  outstanding  habilities 55,194.01 

July  1, 1909,  balance  available 244,887.23 


July  1, 1909,  amount  covered  by  uncompleted  contracta 378, 243.  77 

Amount  (estimated)  required  for  completion  of  existing  project 751, 775. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  work  of  improvement,  exclusive  of  the  balance  unexpended 

July  1,1909 150,000.00 

ibmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  G  1.) 
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g.  Arthur  KiUy  or  Staien  Island  Soundy  and  channel  hetween  Staten 
Island  and  New  Jersey. — (a)  Arthur  EUl,  or  Staten  Island  Sounds 
New  YorJc  and  New  Jersey. — ^This  is  a  waterway  about  12  miles  long, 
which,  together  with  the  lower  end  of  Newark  Bay,  2  miles  long,  and 
the  Kill  van  KuU,  3  miles  long,  forms  the  inland  waterway  between 
upper  New  York  Harbor  and  Raritan  Bay.  The  section  now  con- 
templated under  this  improvement  consists  of  the  14  miles  of  channel 
between  Kill  van  KuU  and  Raritan  Bay.  The  original  depth  through 
the  Arthur  Kill,  or  Staten  Island  Sound,  at  mean  low  water  was  15 
feet  and  upward,  in  a  channel  100  to  1,000  feet  in  width.  Through 
the  lower  end  of  Newark  Bay  the  navigable  channel  depth  was  about 
14  feet  at  mean  low  water,  the  result  of  an  improvement  commenced 
in  1874  and  continued  up  to  the  present  time.  In  the  present  project 
the  new  channel  was  cut  through  the  flats  to  the  southward  of  the 
original  channel  on  which  the  depth  was  1  to  2  feet  at  mean  low 
water. 

Projects:  Sections  of  this  waterway  have  been  imder  improvement 
by  the  United  States  under  the  titles  of  ''Channel  between  Staten 
Island  and  New  Jersev,''  adopted  in  1880,  superseding  the  project  of 
1874,  and  ''Arthur  Kill,"  adopted  in  1888.  The  former  provided  for 
a  depth  of  14  feet  and  width  of  400  feet  through  the  lower  part  of 
Newark  Bay,  and  the  latter  for  the  removal  of  Steep  Point,  in  order 
to  straighten  the  channel  to  the  southwestward  of  the  Baltimore  and 
Ohio  Railroad  bridge. 

Details  and  references  as  to  these  projects  are  printed  in  current 
report  under  the  head  of  "Channel  between  Staten  Island  and  New 
Jersey,"  which  project  is  still  in  force. 

The  existing  project  for  this  improvement,  adopted  by  the  river 
and  harbor  act  approved  June  13,  1902,  provides  for  making  and 
maintaining  a  channel  from  Kill  van  KuU  to  Raritan  Bay,  New  York 
and  New  Jersey,  by  means  of  dredging  and  diking,  300  feet  wide 
and  21  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $696,000, 
and  $5,000  for  annual  cost  of  maintenance.  Work  under  this  project 
is  authorized  to  be  done  imder  continuing  contracts,  $91,000  of  the 
authorization  still  remaining  to  be  appropriated.  The  amount 
expended  on  the  project  to  tTune  30,  1909,  was  $446,924.43;  of  this 
amount  $22.10  was  derived  from  the  sale  of  maps. 

Operations  during  the  past  fiscal  year  consisted  in  dredsing,  under 
a  continuing  contract,  approved  by  the  Department  on  October  27, 
1903,  upon  which  work  was  conmienced  on  December  2,  1903.  Dur- 
ing the  year  593,926  cubic  yards  of  material  were  removed  from 
several  sections  of  the  channel  between  Shooters  Island  and  Carteret. 
About  six-sevenths  of  the  dredging  contemplated  by  this  project  has 
been  completed,  and  the  21-foot  channel  has  been  dred^d  through 
the  waterway,  with  widths  of  about  300  feet.    ShoaUng  m  the  upper 

Eart  of  the  channel,  particularly  in  the  vicinity  of  Comer  Stake 
ght,  has  reduced  the  depth  to  about  18  feet  at  mean  low  water. 
Tlis  will  be  redredged  imder  contract  in  force  and  in  progress. 

The  maximum  (&aft  that  could  be  carried  through  the  waterway 
on  June  30,  1909,  was  18  to  20  feet  at  mean  low  water.  Mean  range 
of  tides,  5  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  to  rock  removal  in  continuing  the  improvement  and  to 
dredging  for  maintenance  in  accordance  with  the  adopted  project. 
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The  freight  carried  through  this  waterway  consistB  of  oil,  coal, 
ores,  clay  products,  chemicals,  fertilizers,  grain,  machinery,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1899  to  11,311,991 
tons,  in  1900  to  11,047,633  tons,  in  1901  to  11,651,300  tons,  in  1902 
to  14,517,079  tons,  in  1903  to  11,512,420  tons,  in  1906  to  11,721,861 
tons,  valued  at  $265,193,813,  in  1906  to  16,574,840  tons,  valued  at 
$355,579,817,  in  1907  to  14,948,077  tons,  valued  at  $246,032,666, 
and  in  1908  to  15,995,231  tons,  valued  at  $239,396^113.  Tonnage 
reported  heretofore  in  gross  tons;  reported  this  vear  m  short  tons. 

It  appears  from  inquinr  that  no  estimate  can  be  made  of  the  exact 
effect  of  the  project  on  might  rates,  exoept  to  the  local  commerce. 
The  rates  on  this  have  been  reduced  by  this  improvement,  and  will 
be  further  reduced  when  the  improvement  has  advanced  to  the  extent 
of  providing  a  practicable  navigable  channel  of  21  feet. 

Keferences  to  reports  of  examinations  and  surveys  are  noted  in  the 
Annual  Reports  or  the  Chief  of  Engineers  for  1904,  page  137,  and 
for  1907,  pages  157  and  158. 

Report  on  preliminary  examination  of  Arthur  Kill  at  the  westerly 
side  of  Buckwheat  Island'  is  printed  in  House  Document  No.  633, 
Sixtieth  Congress,  first  session,  and  in  Annual  Report  of  the  Chief  of 
ED^eers  for  1906,  page  167. 

Maps  of  this  work  are  printed  in  House  Document  No.  393,  Fifty- 
sixth  Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief 
of  En^eers  for  1905,  page  1034. 

July  l,1908v  baknee QnaEpended $113,568.05 

Amount  impropriated  by  sundry  civil  act  approved  March  4,  1909 150, 000. 00 

Received  mun  sale  of  maps  during  the  year 5.80 

263,563.85 
June  30,  1909,  amount  expended  daring  fiacal  year  lor  works  of  im- 
provement      105,405.48 

July  1, 1909,  balance  unexpended 158,098.87 

July  1, 1909,  outstanding  liabilitieB 31, 365. 00 

July  1,1909,  balance  available 126,733.37 

July  1, 1909,  amount  covered  by  uncompleted  contracts 83, 982. 94 

Anumnt  (estimated)  required  for  completion  of  existing  project 91, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1, 1909: 

For  works  of  improvement $30, 000. 00 

Formaintenance  of  improvement 10,000.00 

40,000.00 

Submitted  in  ccunpliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  hartxNr  act  of  1899. 

9)  Channel  between  Staten  hlcmd  amd  New  Jereey. — ^This  channel 
is  an  inland  waterway,  about  17  miles  long,  connecting  New  York 
Harbor  with  Raritan  Bay.  It  oonsists  of  the  Kill  van  KuU,  connect- 
ing the  upper  bay  with  Newark  Bay,  and  the  Arthur  Kill,  connecting 
Newark  Bay  with  Raritan  Bay. 

The  natiu*al  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  1}  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channd  9^  feet  deep,  bordered  by  flats  with 
depth  of  about  2  feet  of  water.  The  improvement  of  the  '' channel 
between  Staten  Island  and  New  Jersey''  consists  in  the  deepening  of 
the  diannel  across  this  shoaL 
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The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  this  channel  from  14  to  16  feet  deep,  at  an  esti- 
mated cost  of  $443,211.  The  only  work  done  imder  it  was  the  build- 
ing; of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

The  second  and  existing  project  was  adopted  in  1880,  which,  with 
subsequent  modifications,  proposed  to  dredge  through  the  shoal  a 
channel  400  feet  wide  and  14  feet  deep  at  mean  low  water,  the  cost 
being  estimated  at  $210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act  of 
AuOTst  11,  1888.  which  had  for  its  object  the  removal  of  the  point  of 
land  known  as  'Steep  Point,"  for  tne  straightening  of  the  channel 
to  the  westward  of  tne  Baltimore  and  Ohio  Railroad  bridge.  This 
work  was  carried  on  under  the  title  of  "Improvement  of  Arthur  Kill, 
New  York  and  New  Jersey,"  1888-1895.  The  cost  was  estimated  at 
$26,600,  and  the  work  was  completed  in  1895,  at  a  cost  of  $25,401.30. 
This  modification  of  the  project  brought  the  total  cost  of  the  im- 
provement up  to  $286,500. 

The  river  and  harbor  acts  of  June  3,  1896,  and  June  13,  1902,  ex- 
tended the  project  to  include  the  dredging  of  a  channel  in  LemoD 
Creek,  on  Staten  Island,  at  a  cost  of  $5,000  and  $5,000,  respectively. 

This  extension  increased  the  total  estimated  cost  of  the  improve- 
ment from  the  beginning  to  $296,500.  Annual  maintenance  is  esti- 
mated at  $10,000. 

The  total  amount  expended  to  Jime  30,  1909,  on  the  project,  with 
its  additions  and  modincations,  was  $308,829.84,  which  was  applied 
to  diking,  to  dredging  a  channel  14  feet  deep  and  400  feet  wide 
through  the  shoaJ  m  Newark  Bay,  to  removing  Steep  Point,  and  to 
dredgmg  a  channel  in  Lemon  Creek  8  feet  deep  at  nigh  water  and 
from  35  to  50  feet  wide;  $206,635.08  has  been  expendwl  in  carrying 
out  the  project  and  $102,194.76  for  maintenance.  The  work  con- 
templated under  this  project  has  been  completed. 

No  work  was  done  during  the  fiscal  year,  the  expenditure  being 
for  expenses  connected  with  harbor  line  hearing;  tne  channel  was 
reported  to  be  in  good  condition,  the  result  of  dredging  in  the  seasons 
of  1906-7. 

It  is  proposed  to  apply  the  available  balance  and  the  amount 
reconmiended  as  a  prontaole  expenditure  to  the  maintenance  of  the 
improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  channel  between  Staten  Island  and  New  Jersey  was  about  14 
feet  at  mean  low  water,  and  in  Lemon  Creek  about  6  feet  at  mean 
high  water  to  the  head  of  navigation,  a  distance  of  about  one-half 
mue  from  the  mouth.     Mean  range  of  tides,  5  feet. 

The  freight  carried  through  this  channel  consists  of  oil,  coal,  ores, 
clay  products,  chemicals,  fertilizers,  grain,  machmery,  manufac- 
tures, and  general  merchandise,  and  amounted  in  1899  to  11,311,991 
tons,  in  1901  to  11,651,300  tons,  m  1902  to  16,266,574  tons,  in  1903 
to  14,129,678  tons,  in  1905  to  14,339,120  tons,  valued  at  $325,625,465, 
and  m  1906  to  17,097,799  tons,  valued  at  $396,266,084.  No  report 
has  been  received  since  1906.  A  part  of  the  commerce  now  passes 
through  the  new  **  Arthur  Kill  channel,"  which  has  been  dredged 
south  of  the  old  channel  and  Comer  Stake  light. 

The  commerce  of  Lemon  Creek  as  given  by  the  last  report  in  1907 
has  an  estimated  value  of  $435,000;  number  of  vessels  m  use,  50  to 
75,  draft  3^  to  6  feet,  with  a  valuation  of  $145,000.       .    ,,,^11^- 
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This  is  a  connecting  channel  and  no  estimate  can  be  made  of  the 
exact  effect  on  the  rates  of  freight,  but  it  is  known  that  the  present 
commerce  could  not  be  carried  on  without  this  improvement. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engmeers  for  1887,  Part  1,  page  743;  for 
1890,  page  843;  for  1896,  page  775;  for  1897,  pages  1130-1132,  and 
for  1900,  page  1525. 

Reference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  160. 

Maps  of  this  improvement  are  printed  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1881,  page  696;  1889,  paces  820-822;  1890, 
page  844,  and  1905,  page  1036,  and  in  House  Document  No.  393, 
Fiitv-eixth  Congress,  first  session.  Map  of  Lemon  Creek  is  printed 
in  tne  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1036. 

July  1. 1908,  balance  unexpended 12,703.56 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 33. 40 

July  1, 1909,  balance  unexpended 2,670.16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenange  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 20,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

OONSOLTDATBD. 

Julyl,  1908,  balance  unexpended , $116,261.61 

Amoimt  appropriated  by  sundry  civil  act  approved  March  4,  1909 150, 000. 00 

Received  irom  sale  of  maps  during  the  year 5. 80 

266,267.41 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $105, 465. 48 

For  maintenance  of  improvement 33.40 

105,498.88 

Julyl,  1909,  balance  unexpended 160,768.53 

Julyl,  1909,  outstanding  liabilities 31,365.00 

July  1, 1909,  balance  available 129,403.53 

July  1, 1909,  amount  covered  by  uncompleted  contracts 83, 982. 94 

Amount  (estimated)  required  for  completion  of  existing  project 91, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1909: 

For  works  of  improvement 130,000.00 

For  maintenance  of  improvement 30, 000. 00 

60,000.00 

Submitted  incompliance  with  requirements  of  sundry  civil  act  of  JuAe 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

'    (See  Appendix  O  2.) 

5.  Woodbridge  Creek,  New  Jersey. — ^This  creek  is  a  small,  crooked 
tidal  stream,  about  5  miles  long,  running  through  flat  marshes  for 
most  of  its  length  and  emptying  into  the  west  side  of  Arthur  Kill,  or 
Staten  Island  Sound,  2  miles  north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2f  miles  above  the  mouth  to  a  point  where  it 
is  crossed  by  a  highway  bridge  without  a  draw.  The  width  of  the 
creek  below  this  bridge  is  about  100  feet.    In  its  original  conditionr 
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this  stream  was  obstructed  at  its  mouth  by  a  bar  having  a  least  depth 
of  9.8  feet  at  hi^h  water,  and  by  two  shoals  just  inside  the  mouth. 
From  these  shoab  a  ^ood  12-foot  channel  existed  to  above  Anderson's 
brickworks,  seven-eights  of  a  mile  from  the  mouth,  above  which 
point,  however,  many  shoals  occurred,  although  a  narrow  8-foot  chan- 
nel existed  as  far  as  Salamand^  dock,  1|  miles  from  the  mouth. 

First  project:  A  survey  of  the  navigable  part  of  this  creek  was 
made  in  1878,  reference  to  which  is  made  on  page  139  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  and  a  project  for  its  im- 

?rovement  was  adopted  by  the  river  and  harbor  act  of  March  3, 1879. 
*his  project  provided  for  forming  a  channel  12  feet  deep  at  mean 
high  water  and  80  feet  wide  from  the  mouth  of  the  creek  to  the  Sala- 
mander dock  at  an  estimated  cost  of  $13,800,  which  amount  was  in- 
creased in  1884  to  $29,000.  Work  on  this  improvement  was  carried 
on  under  appropriations  made  from  1879  to  1882,  amounting  to 
$19,000,  which  was  expended  without  completing  the  proiect,  and  was 
suspended  in  1883,  and  in  1900  the  channel  had  relapsed  to  its  origi- 
nal condition. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  obtaining  a  channel  8  feet  deep  at  mean  low 
water,  with  a  bottom  width  of  50  feet,  by  dredging,  from  Arthur 
Kill  to  Salamander  dock,  at  an  estimated  cost  of  $35,000  for  the  im- 
provement and  $3,000  annually  for  maintenance.  Reference  to  this 
project,  and  of  the  examination  and  survey  upon  which  it  is  based,  is 
contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  139. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $42,329.64,  of  which 
$30,822.70  was  used  in  carrying  out  the  project  and  $11^06.94  for 
maintenance.  No  work  was  done  during  the  fiscal  year,  rroject  for 
the  expenditure  of  the  allotment  of  $6,000  for  maintenance,  act  of 
March  3,  1909,  was  approved  March  19.  The  work  was  advertised, 
and  proposals  were  opened  on  June  8.  A  contract  for  dredging  was 
in  course  of  preparation  at  the  close  of  the  year.  At  the  close  of  the 
last  work,  January,  1908,  the  channel  was  practically  restored  to 

{proposed  dimensions  and  the  project  completed.  Expenditures  were 
or  office  expenses  and  contingencies. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoalest  part  of  the  channel  was  6  to  7  feet  at  mean  low  water.  The 
mean  range  of  tides  is  5  feet. 

The  commerce  of  this  creek,  mainly  in  clay,  brick,  tile,  coal,  tin 
scrap,  steel  scrap,  and  building  materials,  amounted  in  1887  to 
126,000  tons,  in  1898  to  176,000  tons,  in  1903  to  155,751  tons,  in  1904 
to  165,313  tons;  in  1905  to  160,194  tons,  valued  at  $1,018,198;  m 
1906  to  167,392  tons,  valued  at  $1,128,237;  in  1907  to  151,671  tons, 
valued  at  $1,071,548;  and  in  1908  to  163,120  tons,  valued  at  $791,700. 
Tonnage  heretofore  reported  in  gross  tons;  reported  this  year  in 
short  tons. 

It  appears  from  inquiry  that  freight  rates  have  been  reduced  as  a 
result  of  this  improvement. 

It  is  proposed  to  apply  the  sum  estimated  as  a  profitable  expendi- 
ture to  mamtenance  of  improvement. 
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Maps  of  the  creek  are  printed  in  House  Document  No.  282,  Fifty- 
sixth  Congress,  first  session,  and  in  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  page  1036. 

July  1, 1908,  balance  unexpended . , 1928. 16 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 6,000.00 

6,«28. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 507. 80 

July  1, 1909,  balance  unexpended 6, 420. 36 


'Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  3.) 

4-  Raritan  Bay,  New  Jersey. — ^This  bay  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  New  Jersey 
shore.  Its  greatest  width  north  and  south  is  about  5  miles  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
empties  into  it  at  its  west  end,  between  Perth  Amboy  and  South 
Arnboy,  and  the  Arthur  Ball,  or  Staten  Island  Soxmd,  extends  north- 
ward, connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep,  to 
South  Amboy.  The  line  of  the  dfeepest  water,  however,  followed  the 
Staten  Island  shore  from  Perth  Amboy  to  Sieguine  Point,  where  it 
was  separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a 
shoal  1.5  miles  broad,  with  a  minimum  depth  of  14.5  feet. 

The  original  and  existing  project,  adopted  March  3,  1881,  and  ex- 
tended September  19,  1890,  and  June  3,  1896,  provides  for  dredging 
channels  300  feet  wide  and  21  feet  deep  from  Seguine  Point  to  deep 
water  in  the  bay,  a  distance  of  about  1.5  miles,  through  two  shoals 
opposite  Wards  Point,  0.4  and  0.6  mile  long,  respectively,  and  from 
South  Anabov  to  deep  water  near  Great  Beds  light,  a  distance  of 
about  1.5  miles.     The  estimated  cost  of  the  work  is  $507,875. 

Reference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  140  and  1158. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
endmg  June  30,  1909,  was  $560,954.53,  of  which  $297,314.45  was 
used  m  carrying  out  the  project  and  $263,640.08  for  maintenance. 
Of  this  amoimt  $3  was  derived  from  the  sale  of  maps.  The  project 
has  been  completed,  and  the  only  work  now  contemplated  is  mainte- 
nance of  the  unprovement. 

Operations  during  the  fiscal  year  consisted  in  dredging  under  con- 
tract for  maintenance.  Work  was  in  progress  at  the  begmning  of  the 
fiscal  year,  and  was  continued  until  August  1,  when  the  contract  was 
completed.  The  amount  of  material  dredged  during  the  year  was 
48,936  cubic  yards,  making  the  total  amount  removed  under  the  con- 
tract 105,990  cubic  yards. 

Project  for  expenditure  of  the  allotment  of  $20,000,  act  of  March 
3,  1909|  was  approved  on  March  19.    Examinations  of  the  channels 
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were  made,  and  preparation  of  specifications  for  maintenance  dredg- 
ing was  in  progress  at  the  close  of  the  year. 

J^t  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through 
the  Wards  Point,  South  Amboy ,  and  Seguine  Point  channels  was  about 
20  feet  at  mean  low  water.     Mean  range  of  tides,  5  feet. 

The  conmierce  of  the  bay  is  mainly  m  coal,  brick,  refined  lead  and 
copper,  bullion,  clay  products,  and  general  merchandise,  and  amount- 
ed in  1901  to  4,722,048  tons,  in  1902  to  5,453,122  tons,  in  1903  to 
4,484,152  tons,  in  1905  to  5,296,986  tons;  in  1906  to  6,432,245  tons, 
valued  at  $114,358,610;  m  1907  to  7,424,414  tons,  valued  at 
$139,228,344;  and  in  1908  to  8,729,748  tons,  valued  at  $136,550,115. 
Tonnage  heretofore  reported  in  gross  tons^  reported  this  year  in 
short  tons. 

It  appears  from  statements  of  the  shipping  interests  of  the  great 
railroad  terminals  that  the  improvements  have  resulted  in  a  great 
reduction  of  towing  rates  and  a  proportionate  reduction  of  freight 
rates,  owing  to  the  greater  quantity  of  coal  that  can  be  carried  and 
towed  through  these  channels  over  that  which  was  carried  before  the 
improvement  was  made. 

Further  details  of  this  improvement  are  printed  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1896,  pages  787-789.  Maps  are 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  1038. 

July  1,  1908,  balance  unexpended $24,787.52 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 20,000.00 

44,787.62 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 23, 239. 05 

July  1,  1909,  balance  unexpended 21,548.47 

July  1,  1909,  outstanding  liabilities 4.80 

July  1,  1909,  balance  available : 21, 543. 67 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 40,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  4.) 

6.  Keyport  Harbor,  Matavxm  Creek,  RarUan,  South,  and  Elizabeth 
rivers,  Shoal  Harbor  and  Comvton  Creek,  arid  Cheeaequake  Creek, 
New  Jersey. — (a)  Keyport  Harbor. — This  harbor  is  situated  at  the 
mouth  of  Matawan  Creek,  on  the  south  side  of  Raritan  Bay,  6  miles 
east  of  the  mouth  of  Raritan  River,  and  it  consists  of  a  bay  about 
1  mile  broad. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  ayailable 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A 
6-ioot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  the  improvement,  but  it  had  shoaled  again 
to  3  feet. 

The  original  and  existing  project,  approved  August  2,  1882,  with 
subsequent  modifications  (1884),  contemplates  dr^ging  a  d^AM     8 
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feet  deep  at  mean  low  water  about  4,700  feet  long  and  200  feet  wide 
from  Raritan  Bay  to  the  steamboat  dock  at  Eejrport,  at  an  estimated 
cost  of  $40,475.  Reference  to  report  on  examination  and  survey  is 
noted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  141. 

The  amount  expended  to  June  30,  1909,  was  $68,197.39,  of  which 
sum  $30,500  was  used  in  carrying  out  the  project  and  $37,697.39  for 
maintenance.  A  channel  of  the  required  length  and  nearly  the  pro- 
posed width  was  completed  in  1883-84.  Recent  appropriations  have 
Deen  insufficient  to  maintain  proiected  dimensions.  The  improve- 
ment may  now  be  considered  as  aoout  half  completed. 

Under  an  allotment  of  $8,705.97  from  the  consolidated  appropria- 
tion, act  of  March  2,  1907,  a  contract  for  dredging  was  in  lorce  and 
preparations  for  beginning  work  were  in  progress  at  the  beginning  of 
the  year.  Dredging  was  commenced  on  July  9,  and  the  contract  Was 
completed  on  August  26.  The  amount  of  material  removed  was 
19,878  cubic  yards.  The  channel  was  restored  to  100  feet  width  and 
8  feet  depth  for  about  one-half  its  length.  The  remainder  of  the 
channel  had  a  depth  of  about  7  feet  at  mean  low  water. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  to  the 
Keyport  wharves  was  about  7  feet  at  mean  low  water.  Mean  range 
of  tides,  4.9  feet. 

The  commerce  of  this  harbor  is  mainly  in  farm  products,  fertiUzers, 
coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and  amounted 
to  67,500  tons  in  1899,  to  45,000  tons  in  1901,  to  62.000  tons  in  1903, 
to  70,000  tons  in  1904,  to  86,821  tons  in  1905,  valued  at  $2,202,105,  in 
1906  to  229,377  tons,  valued  at  $3,074,060,  including  the  commerce 
of  Matawan  Creek,  in  1907  to  160,925  tons,  valued  at  $3,275,305, 
and  in  1908  to  123,724  tons,  valued  at  $3,146,800.  Tonnage  reported 
heretofore  in  gross  tons;  reported  this  year  in  short  tons. 

The  eflFect  of  this  improvement  has  oeen  to  greatly  reduce  freight 
rates,  especially  in  the  marketing  season. 

It  is  proposed  to  apply  the  available  balance,  and  the  amount  esti- 
mated as  a  profitable  expenditure,  for  the  completion  and  mainte- 
nance of  the  maprovement  in  accordance  with  the  adopted  project. 

Further  details  as  to  this  work  are  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pages  1147-1148.  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1040. 

July  1, 1908,  balance  unexpended |9, 6C2. 14 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3, 1909 5,000.00 


14, 662. 14 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      8, 678.  66 

July  1, 1909,  balance  unexpended 5, 983.  58 


Amount  (estimated)  required  for  completion  of  existing  project 9, 975. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 («) 

Submitted  in  compliance  with  re<iuirement8  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

a  See  consolidated  money  statement  on  page  183. 
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(b)  Matavxin  Oredc. — ^This  creek  is  a  small  tidal  stream  in  the 
eastern  part  of  New  Jersey  which  discharges  into  Raritan  Ba^  at 
Keyport  Harbor.  It  is  navigable  up  to  the  brid^  of  the  New  York 
and  Liong  Branch  Railroad,  about  2  miles  above  its  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  fiat, 
through  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile  and  beyond  a  narrow 
3-foot  channel  extending  nearly  up  to  the  head  of  navigation  at 
Matawan. 

The  original  and  existing  project  for  improving  this  stream,  by 
dredging  a  4-foot  channel  100  feet  wide  from  the  mouth  to  Winkson 
Creek,  about  1  mile,  and  thence  75  feet  wide  to  the  railroad  bridge 
at  Matawan,  was  adopted  March  3, 1881.  The  cost  was  estimated  at 
$33,120.  Keference  to  report  on  examination  and  survey  is  noted  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  141. 

The  amount  expended  to  June  30,  1909,  was  $56,480.31,  of  which 
$21,000  was  used  m  carrying  out  the  project  and  $35,480.31  for  main- 
tenance. About  two-thirds  of  the  work  proposed  under  the  project 
has  been  completed,  and  a  channel  has  oeen  dredged  the  reqmred 
distance  with  widths  of  50  to  100  feet,  but  this  channel  has  greatly 
deteriorated. 

Dredging  under  contract  was  in  progress  at  the  beginning  of  the 
year,  at  which  time  1,258  cubic  yards  of  material  had  been  removed 
near  the  mouth  of  the  creek.  The  contract  was  completed  on  August 
26.  The  total  amoimt  of  material,  mud  and  sand,  removed  in  main- 
tenance work  during  the  fiscal  year  was  7,036  cubic  yards.  The 
total  amount  dredged  imder  the  contract  was  8,294  cubic  yards. 

Project  for  expenditure  of  the  allotment  of  $3,000,  act  of  March 
3,  1909,  was  approved  March  20.  Dredging  for  maintenance  was 
advertised  and  proposals  were  received  on  June  8,  1909,  and  at  the 
close  of  the  year  a  contract  for  the  proposed  work  was  in  preparation. 

The  maximiun  draft  that  could  be  carried  June  30, 1909,  was  about 
3  feet  at  mean  low  water.    Mean  range  of  tides,  4.9  feet. 

The  conunerce  of  this  creek  is  in  brick  and  fiireproofiai^,  fertiUzer, 
farm  produce,  and  general  merchandise,  and  amounted  to  51,000 
tons  in  1899;  to  60,000  tons  in  1901 ;  to  61,500  tons  in  1903:  to  29,600 
tons  in  1904;  to  58,471  tons  in  1905,  valued  at  $203,955;  m  1906  to 
128,  181  tons,  valued  at  $717,505;  in  1907  to  40,900  tons,  valued  at 
$163,500;  and  in  1908  to  10,167  tons,  valued  at  $38,265.  Tonnage 
heretofore  reported  in  gross  tons;  reported  for  this  year  in  short  tons. 

The  effect  of  this  improvement  has  been  to  ^atly  reduce  rates  of 
freight,  especially  in  tne  marketing  season.  Recent  appropriations 
have  been  insufiacient  to  maintain  the  channel  in  the  upper  part  of 
the  creek,  where  the  market  boats  load. 

It  is  proposed  to  expend  the  available  balance  and  the  amoimt 
estimated  as  a  profitable  expenditure  for  completion  and  maintenance 
of  the  project. 

Furfcner  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1145.  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1042. 
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July  1, 1908,  balance  unexpended $5, 887. 06 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3, 1909 8,000.00 

8, 887. 06 
June  30, 1909,  amount  expended  during  fiscal  year,  fcur  maintenance  of  im- 
provement     5,562.97 

July  1, 1909,  balance  unexpended 3,324.08 

Amount  (estimated)  required  for  completion  of  existing  project 12, 120. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  Hie 
balance  unexpended  Juljr  1, 1909.  / (») 

Submittckl  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Raritan  River, — This  river  is  a  moderate-sized  stream  flowing 
through  the  central  part  of  the  State  of  New  Jersey  and  emptying 
into  Karitan  Bay  at  Perth  Amboy.  It  is  navigable  to  New  Bruns- 
widc,  N.  J.;  a  distance  of  12  miles,  where  it  is  the  eastern  terminus  of 
the  Delaware  and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8} 
feet  at  mean  low  water. 

The  sum  of  $13,963,  appropriated  in  the  years  1836  and  1837,  was 
expended  in  removing  obetructions  from  the  river  at  New  Brunswick. 

The  existing  project  for  improvement,  adopted  June  18,  1878,  with 
subsequent  modifications,  provides  for  a  channel  200  feet  wide  and 
10  feet  deen  from  the  mouth  to  the  Delaware  and  Raritan  Canal  ter-  * 
minus  at  New  Brunswick,  including  a  south  channel  between  Crab 
Island  and  Kearney's  dock,  with  a  length  of  about  2)  miles,  width 
of  100  feet,  and  depth  of  5}  feet  at  mean  low  water,  to  be  ootained 
by  dredging,  diking,  and  rock  excavation,  the  cost  being  estimated 
at  that  tmie  at  $2,093,662.  Recent  and  improved  methods  for  doing 
8udi  work  have  made  it  probable  that  this  estimate  will  not  exceed 
$1,035,000.  Reference  to  reports  on  surveys  with  estimates  is  given 
in  the  Annual  Report  of  the  Chief  of  Eujgineers  for  1907,  page  166. 

The  amount  expended  upon  the  existing  project  up  to  the  close  of 
the  fiscal  year  .ended  June  30,  1909,  was  $730,306.94,  of  which 
$659,192.32  was  used  in  carrying  on  the  work  and  $71,114.62  for 
maintaining  that  alreadv  done;  of  this  amount  $1.15  was  derived 
from  sale  of  condenmed  property.  About  two-thirds  of  the  work 
contemplated  under  the  proiect  has  been  completed,  and  the  follow- 
ing work  has  been  accomplisned  under  the  proiect:  A  channel  10  feet 
deep  has  been  made  from  the  mouth  to  tne  Delaware  and  Raritan 
Canal  terminus  at  New  Brunswick,  the  section  through  and  below 
the  reef  at  Whitehead's  dock  having  a  width  of  200  feet  and  the 
section  above  the  reef  a  width  of  100  feet.  South  channel  has  been 
dredged  to  the  projected  depth  and  width  for  a  length  of  about 
4,000  feet.     Five  dikes  have  been  built  to  maintain  the  channels. 

No  work  was  done  during  the  fiscal  year.  At  the  close  of  the  year 
contract  for  dredging  for  maintenance  was  in  course  of  preparation 
imder  aUotment  of  $10,000  from  the  appropriation  made  by  the 

a  See  consolidated  money  statement  on  page  183. 
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river  and  harbor  act  of  March  3,  1909.  Expenditures  were  for  a 
survey  of  the  south  channel,  as  authorized,  and  for  office  expenses 
and  contingencies. 

At  the  close  of  work  of  1908  the  river  was  open  to  10-foot  naviga- 
tion at  low  water. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  to  continuing  and  maintaining  the  improvement. 

On  Jime  30,  1909,  the  maximiun  draft  that  could  be  carried  to  the 
head  of  navigation  was  8  to  10  feet  at  mean  low  water.  Mean  range 
of  tides:  At  mouth  of  river,  6.1  feet;  at  New  Brunswick,  5.56  feet. 

The  commerce  of  this  river  is  principally  in  coal,  ores,  refined  cop- 
per, lumber,  building  materials,  an.d  general  merchandise,  and 
amoimted  in  1901  to  1,266,950  tons;  in  1902,  to  1,228,791  tons;  in 
1903,  to  1,020,420  tons;  in  1905,  to  605,197  tons;  m  1906,  to  736.666 
tons,  valued  at  $17,377,645;  in  1907,  to  725,690  tons,  valued  at 
$32,678,472;  and  in  1908,  to  918,302  tons,  valued  at  $26,401,439. 
Tonnage  heretofore  reported  in  gross  tons;  reported  for  this  year  in 
short  tons. 

It  appears  from  numerous  letters  received  that  this  improvement 
has  resulted  in  a  very  material  reduction  of  freight  rates. 

Details  as  to  this  improvement  may  be  foimd  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1892,  page  881 ;  for  1896,  pa^e  780; 
for  1897,  page  1136;  and  further  information  is  contained  m  the 
report  for  1900,  page  1505. 

Maps  of  the  nver  are  printed  in  Annual  Reports  of  the  Chief  of 
Engineers  for  1885,  page  760,  and  for  1905,  page  1044. 

July  1,  1908,  balance  unexpended 1836.77 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 10,000.00 

10,836.77 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 916. 14 

July  1,  1909,  balance  unexpended 9,919.63 

Amount  (estimated)  required  for  completion  of  existing  project 373, 392. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 («) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Sovih  River. — ^This  is  a  small  stream  in  the  central  part  of 
New  Jersey,  which  discharges  into  the  Raritan  River  about  8  miles 
above  its  mouth.  Before  miprovement  by  the  United  States  a  pri- 
vate canal  about  three-fourths  of  a  mile  long  had  been  dredged  from 
near  Washington,  on  the  South  River,  to  Sayreville^  on  the  Raritan 
River,  which  shortened  the  saiUng  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet  and  in  the  river  about 
2.5  feet  as  far  as  Oldbridge,  at  the  head  of  navigation,  6.3  miles 
above  the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3,  1871, 
and  provided  tor  dredging  a  channel  6  feet  deep  at  mean  low  water 

o  See  consolidated  money  statement  on  page  183. 
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up  to  the  Waahinffton  whanres,  at  an  estimated  cost  of  $13,653. 
This  was  completed  in  1874,  at  a  cost  of  $20,000. 

The  existing  project,  adopted  Jmie  14,  1880,  provides  for  correct- 
ing the  canal  outlet  and  for  obtaining,  by  dredging  and  dildng,  a 
channel  100  feet  wide  and  8  feet  deep  to  Washington,  1.5  miles  alK)ye 
the  mouth;  thence  6  feet  deep  to  Bissetts,  3.7  miles  above  the 
mouth;  thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth, 
at  the  head  of  navigation.  The  cost  was  estimated  at  $194,695, 
but  was  reduced  in  1892  to  $176,695.  R^erences  to  examinations 
and  surveys  are  contained  in  the  Annual  Reports  of  the  Chi^  of 
Endneers  for  1904,  page  143,  and  for  1907,  pages  166  and  175. 

llie  amount  expended  on  the  present  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $115,663.84,  of  which 
189,336  was  used  in  carrying  on  the  work  and  $26,327.84  for  main- 
tenance. About  one-half  of  the  work  contemplated  under  the 
project  has  been  completed.  Below  the  wharves  at  the  village  of 
South  River  or  Washm^on  a  channel  from  50  to  75  feet  wide  and 
8  feet  deep  has  been  mredged  and  the  projected  dikes  have  been 
built.  Above  Washington  the  improvement  accomphshed  is  shown 
in  report  of  work  for  fiscal  jear  of  1908. 

No  work  was  done  during  the  fiscal  year.  At  the  close  of  the 
jrear  contract  for  dredging  for  maintenance  was  in  course  of  prepara- 
tion under  allotment  of  $5,000  from  the  appropriation  made  by  the 
river  and  harbor  act  of  March  3,  1909.  Expenditures  were  mainly 
for  office  expenses. 

The  maxmium  draft  that  could  be  carried  to  South  River  or 
Washington  on  June  30,  1909,  was  about  6  feet,  thence  to  within 
340  feet  of  Bissetts,  5  to  6  feet  at  mean  low  water.  Mean  range  of 
tides:  At  canal,  5.34  feet;  at  Oldridge,  4.57  feet. 

Large  brickyards  established  along  the  banks  of  the  river  give  it 
a  commercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principally  m  brick,  sand,  clay,  coal,  fertihzer, 
and  general  merchandise,  and  amounted  in  1899  to  343,202  tons;  in 
1901,  to  328,186  tons;  in  1902,  to  387,246  tons;  in  1903,  to  333,890 
tons;  in  1904,  to  392,626  tons;  in  1905,  to  260,204  tons,  valued  at 
$1,046,208;  in  1906,  to  226,227  tons,  valued  at  $972,550;  in  1907,  to 
118,549  tons,  valued  at  $477,530;  and  in  1908,  to  99,197  tons,  valued 
at  $472,013.  ^  Tonnage  heretofore  reported  in  gross  tons;  reported 
for  this  year  in  short  tons. 

The  improvement  has  caused  a  great  reduction  in  freight  rates, 
and  it  appears  probable  that  the  rates  will  be  further  reduced  when 
the  improvement  reaches  the  upper  stretches  of  the  river.  From 
reliable  information  received  it  appears  that  as  a  result  of  this 
improvement  a  reduction  in  freight  rates  on  fire  brick  by  rail  to 
Boston  of  from  $3.25  to  $2  per  ton  has  been  made.  The  freight 
rate  by  rail  to  New  York  is  $1.60  per  ton;  by  water  it  is  75  cents 
per  ton. 

It  is  proposed  to  apply  amount  estimated  as  a  profitable  expendi- 
ture and  the  available  balance  to  continuing  and  maintaining  the 
improvement  in  accordance  with  the  adopted  project. 

Details  as  to  this  improvement  may  be  round  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  784-785. 
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Reference  to  preliminary  examination  and  plan  and  estimate  of 
cost  of  improvement  of  Old  South  River  may  be  fomid  in  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  175. 

Sketches  of  South  River  are  printed  in  the  Annual  Reports  of  the 
Chief  of  Engmeers  for  1882,  page  678;  1885,  page  764,  and  1905, 
page  1046. 

July  1, 1908,  balance  unexpended $75L91 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3, 1909 6,000.00 

5,75L91 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 236. 12 

July  1, 1909,  balance  uneiq>ended 5,515.79 

Amount  (estimated)  required  for  completion  of  existing  project 87, 359. 00 

Amount  that  can  be  profitably  expended  in  fibcal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Elizabeth  River, — ^This  is  a  small  stream  in  the  eastern  part  of 
New  Jersey  which  discharges  into  the  Arthiu*  Kill  at  Elizabethport. 
Before  improvement  by  the  United  States  its  width  varied  from  50 
to  90  feet;  and  it  had  a  hij^h-water  depth  of  4  feet  at  the  head  of 
navigation  at  Broad  street;  Elizabeth;  about  2}  miles  above  its  mouth. 

The  original  and  existing  project,  approved  March  3, 1879,  consists 
in  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  mean  high  water, 
at  an  estimated  cost;  revised  in  1881;  of  $43;ld0. 

The  amount  expended  on  this  work  to  June  30, 1909,  was  $59,648.87, 
of  which  $27,000  was  used  for  carrying  out  the  project  and  $32,648.87 
for  maintenance.  About  three-quarters  of  the  work  contemplated 
imder  this  project  has  been  completed.  A  channel  7  feet  deep  at 
mean  high  water  and  from  30  to  60  feet  wide  has  been  dredged  nrom 
the  mouth  to  Bridge  street,  Elizabeth. 

Operations  during  the  fiscal  year  consisted  in  dredging  imder  con- 
tract for  maintenance  between  Summer  Street  Bridge  and  the  New 
York  and  Long  Branch  Railroad  bridge,  Elizabeth.  Ten  thousand 
seven  hundred  and  twenty-three  and  tm*ee-tenths  cubic  yards  of  mud 
and  silt  were  removed  and  the  channel  restored  to  wiath  of  60  feet 
for  a  length  of  3;540  feet. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Eliza- 
beth, about  one-fourth  mile  below  the  head  of  navigation  at  Broad 
street;  on  June  30.  1909;  was  about  6  feet  at  mean  nigh  water.  A 
depth  of  7  feet  could  be  carried  through  the  lower  part  of  the  river  to 
Summer  street.  Mean  range  of  tides:  At  mouth;  4.7  feet;  at  Bridge 
street;  Elizabeth,  3.4  feet. 

Under  existing  conditions  as  stated  in  the  district  officer's  report 
for  1908;  no  further  appropriation  is  recommended. 

The  commerce  of  the  river  is  in  coal,  building  materials,  and  mis- 
cellaneous freights.  It  amounted  to  21;650  tons  in  1895;  to  28,865 
tons  in  1897,  to  29;495  tons  in  1901;  to  40;250  tons  in  1902,  to  36,336 
tons  in  1904;  to  28,887  tons  in  1905,  valued  at  $247,717;  in  1906  to 

o  See  coDBolidated  money  statement  on  page  183. 
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43,255  tons,  valued  at  $352,784;  in  1907  to  20,053  tons,  valued  at 
S87,322;  and  in  1908  to  31,825  tons,  valued  at  $190^298.  Tonnage 
reported  heretofore  in  gross  tons;  reported  this  jear  m  short  tons. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  in  freight  rates,  probably  due  to  this  improvement. 

References  to  reports  on  examinations  and  surveys  are  noted  in 
AT^nnit]  Report  of  tne  Chief  of  Engineers  for  1904,  page  143. 

Details  m  reference  to  this  improvement  may  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  778,  and 
1897,  pages  1134  and  1185.  Map  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  page  1048. 

Jtily  1, 1908,  balance  unexpended $8, 410. 61 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement     8,115.03 

July  1, 1909,  balance  unexpended 295.58 

Amount  (estimated)  required  for  completion  of  existing  project 16, 160. 00 

(f)  Shod  Harbor  and  Compton  Greek, — ^This  harbor  is  on  the 
south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook.  Compton 
Oeek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor  is 
inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  6  feet  at 
mean  low  tide.  The  creek  is  navigable  for  about  1  mile  above  its 
mouth,  where  it  is  crossed  by  a  railroad  bridge  without  a  draw.  One- 
fourth  of  a  mile  above  its  mouth  it  is  crowed  by  a  highway  draw- 
bridge. 

The  entrance  to  this  harbor  was  originally  obstructed  by  a  broad 
flat  shoal  on  which  there  was  a  depth  (3  less  than  1  foot  at  mean  low 
tide,  the  distance  between  the  deep  water  in  the  creek  and  the  4-foot 
depth  in  the  bay  being  about  one-naif  mile. 

Tlie  original  and  existing  project,  adopted  September  19.  1890, 
proposes  a  channel  4  feet  deep  connecting  Compton  Creek  witn  Rari- 
tan Bay,  the  width  to  be  150  feet  in  the  bay  and  75  feet  in  and  near 
the  mouth  of  the  creek,  the  channel  througfi  Shoal  Harbor  to  be  pro- 
tected by  a  dike  if  necessary,  at  an  estimated  cost  of  $64,130. 

The  amount  expended  to  June  30,  1909,  was  $45,502.81,  of  which 
sum  $17,000  was  appUed  to  canjing  out  the  project  and  $28,502.81  for 
maintenance.  About  three-fifths  of  the  dredging  contemplated 
under  this  project  has  been  completed  and  a  4-foot  channel  75  feet 
wide  has  been  dredged  through  Shoal  Harbor,  connecting  Raritan 
Bf^  with  Compton  Creek. 

Nothing  in  nirtherance  of  the  improvement  was  done  during  the 
past  fiscal  ]rear.    The  expenditure  was  for  travehng  expenses. 

Hie  maximiun  draft  that  could  be  carried  June  30,  1908,  in  the 
improved  channel  through  Shoal  Harbor  and  Compton  Creek  to  the 
drawbridge  was  4  to  5  feet  at  mean  low  water.  No  soundings  have 
been  made  this  season.    Mean  range  of  tides,  4.5  feet. 

The  commerce  of  this  locality  in  farm  and  fish  products,  fertilizers, 
and  general  merchandise  amounted  to  180,000  tons  in  1901,  to 
48,790  tons  in  1902,  to  65,175  tons  in  1903,  to  28,570  tons  in  1904,  to 
34.340  tons  in  1905,  valued  at  $1,198,200;  in  1906  to  34,538  tons, 
valued  at  $1,167,920;  in  1907  to  62,895  tons,  valued  at  $1,809,380; 
and  in  190,8  to  82,262  tons,  valued  at  $1,510,210.  Tonnage  hereto- 
fore reported  in  gross  tons;  reported  for  ttiis  year  in  short  tons. 
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It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  on  coal  freights  of  40  per  cent,  on  manure  from  40 
to  50  per  cent,  and  on  iish  20  per  cent,  as  a  result  of  this  improvement, 
and  ii  the  improvement  is  not  continued  the  rates  would  be  very  much 
advanced. 

Reference  to  report  of  examination  and  survey  is  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  169. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1 150.  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1050. 

July  1,  1908,  balance  unexpended $1, 249. 64 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1.88 

July  1, 1909,  balance  unexpended 1, 247. 76 

Amount  (estimated)  required  for  completion  of  existing  project 47, 130. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (») 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

jr)  OheeBequake  Creek. — This  is  a  small  stream  in  the  eastern  part 
^ew  Jersey  which  discharges  into  Raritan  Bay,  about  2  miles  east 
of  South  Amboy.  Before  improvement  by  the  United  States  the 
available  navigaole  depth  in  the  creek  was  1^  feet  at  mean  low  water 
over  the  shoals,  the  distance  from  the  entrance  to  the  upper  limit  of 
navigation  being  3^  miles. 

The  existing  project  was  adopted  June  14,  1880,  and  provided  for  a 
new  outlet,  5  feet  deep,  from  the  creek  into  Raritan  ^ay.  at  right 
angles  to  the  shore  line  through  a  beach  which  put  across  tne  mouth 
of  the  creek  from  the  ri^ht  bank,  and  which  had  forced  the  outlet 
nearljr  one-half  mile  to  tne  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  of  stone,  200  feet  apart,  on 
each  side  of  the  dredged  diannel;  the  old  outlet  was  to  be  closed  by  a 
pile  dike,  and  a  channel,  4  feet  deep  and  from  50  to  100  feet  wide,  was 
to  be  dredged  from  the  mouth  to  the  head  of  navigation,  3^  miles  up 
the  creek.  In  this  distance  two  dikes  were  to  be  built,  and  a  new 
channel  to  be  made  throii^h  the  marsh  was  to  cut  off  a  bend  in  the 
creek.  Stump  Creek,  a  tributary  stream  emptving  into  the  creek  near 
its  mouth,  was  to  be  improved  by  dredging  a  channel  60  feet  wide  and 
3  feet  deep. 

The  cost  was  estimated  at  $75,279,  which  was  revised  in  1885  to 
$90,000. 

Reference  to  survey  and  estimate  are  noted  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  page  152. 

The  amoimt  expended  on  the  present  project  up  to  the  close  of  the 
focal  year  ending  June  30.  1909,  was  $49,352.28,  of  which  $40,000 
was  used  in  carrying  out  tne  project  and  $9,352.28  in  maintenance. 
About  four-nintlis  of  the  work  contemplated  under  this  project  has 

o  At  the  time  the  estimatee  for  the  fiscal  year  ending  June  30,  1911,  were  prepared 
and  submitted  to  the  Secretary  of  War,  no  item  was  mcluded  for  Shoal  Harbor  and 
Compton  Creek.  After  further  consideration  the  district  euMeer  officer  recommends 
an  estimate  of  appropriation  for  the  year  1911  of  $47,130  towara  completing  the  improve- 
ment at  this  locality  and  $10,000  for  maintenance. 
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been  completed,  and  the  work  accomplished  consists  of  the  construc- 
tion of  the  two  parallel  stone  jetties  at  the  mouth,  the  dredging  of  a 
5-foot  channel  between  them  connecting  the  creek  with  the  5-foot 
curve  in  Raritan  Bay,  and  the  construction  of  the  pile  dike  closing 
the  old  outlet. 

During  the  focal  .year  nothing  in  furtherance  of  the  improvement 
was  done;  the  channel  has  deteriorated  but  httle  since  the  last  work 
m  1907. 

The  imi)rovement  has  not  advanced  sufficiently  to  affect  freight 
rates.  It  is  proposed  to  expend  the  amount  estimated  as  a  profitGtble 
expenditure  m  continuing  the  work  of  improvement  and  for  main- 
tenance. 

The  maximum  draft  that  could  be  carried  through  the  mouth  of 
the  creek  on  June  30,  1909,  was  about  5  feet;  mean  range  of  tides, 
5.1  feet. 

The  commerce  of  the  creek  is  principally  in  fertilizer,  sand,  brick, 
clay,  and  farm  produce,  and  amounted  in  1886  to  about  50,000  tons; 
in  1905  to  45,500  tons,  valued  at  $146,050;  m  1906  to  83,648  tons, 
valued  at  $625,000;  in  1907  to  89,500  tons,  valued  at  $263,100;  and  in 
1908  to  79,520  tons,  valued  at  $209,550.  Tonnage  heretofore  re- 
ported in  gross  tons;  reported  for  this  year  in  short  tons. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886^  page  763. 

Sketches  of  Cheesequake  Creek  are  pnnted  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1882,  page  680,  and  in  1905,  page  1051. 
Amount  (eetimated)  required  for  completion  of  existing  project |50, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

0ON8OUDATBD. 

July  1, 1908,  balance  unexpended $26,797.12 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3, 1909 23, 000. 00 

49, 797. 12 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 23, 510. 70 

July  1,  1909,  balance  unexpended 26,286.42 

Amount  (eetimated)  required  for  completion  of  existing  project 596, 136.  68 

'Amotmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance  exclusive  of  the 

balance  unexpended  July  1, 1909 6188,095.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  riv^  and  harbor  act  of  1899. 

(See  Appendix  G  5.) 

a  See  consolidated  money  statement  on  this  page. 

h  At  the  time  the  estimates  for  the  fiscal  year  ending  June  30,  1911,  were  prepared 
and  submitted  to  the  Secretary  of  War  no  item  was  included  for  Shoal  Harbor  and 
Compton  Greek.  After  further  consideration  the  district  engineer  officer  recommends 
an  estimate  of  appropriation  for  the  year  1911  of  $47,130  toward  completing  the  im- 
provement at  that  locality  and  $10,000  for  maintenance.  Had  these  amounts  been 
mcluded  with  the  others  at  the  time  when  originally  submitted,  the  total  for  the 
combined  works  in  this  consolidated  item  of  appropriation  would  have  been  increased 
from  $188,095  to  $245,225. 
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6.  Shrewsbury  River,  New  Jersey. — ^This  river  is  a  lai^e  tidal  basin 
in  the  eastern  part  of  New  Jersey,  and  consists  of  two  baj^s,  each  hav- 
ing an  area  of  about  3  square  miles,  and  known,  respectively,  as  the 
North  Branch  (or  Navesink  River)  and  the  South  Branch,  and  a 
channel  called  the  main  stem,  which  imites  the  two  branches  at  their 
eastern  ends  and  extends  northwardly  to  the  outlet  at  southeast  end 
of  Sandy  Hook  Bay.  The  river  is  navigable  on  the  North  Branch  to 
Red  Bank,  8  miles  h'om  the  mouth,  where  it  is  crossed  by  three  bridges 
without  draws,  and  on  the  South  Branch  to  Branchport,  9  miles  from 
the  mouth;  disc  to  Little  Silver,  Oceanport,  Parkers  Creek,  North 
Long  Branch,  and  Monmouth  Beach,  on  tne  several  arms  of  the  South 
Branch. 

The  part  of  the  river  which  has  been  under  iniprovement  by  the 
United  Btates  consists  of  the  main  stem,  the  North  Branch  to  Oceanic, 
5  miles  from  the  mouth,  and  the  South  Branch  to  the  vicinity  of  Sea- 
bright,  about  5|  miles  from  the  mouth.  The  bays  above  Oceanic  and 
Seabright  had  sufficient  water  to  accommodate  navigation. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  was  Si  feet,  and  to  Sea- 
bright,  on  the  South  Branch,  it  was  2\  feet;  the  depth  in  the  main 
stem  was  4  feet.  For  details  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1886,  page  756. 

By  act  of  Congress  of  August  30,  1852,  $1,500  was  appropriated 
for  and  expended  upon  a  survey  to  ascertain  the  extent  of  a  break 
through  the  beach  between  the  Shrewsbury  River  and  the  ocean,  but 
no  work  of  improvement  was  begun. 

First  project:  By  act  of  Congress  of  July  11,  1870,  a  survey  of- the 
river  was  ordered.  The  report  on  this  survey  described  a  bar  across 
the  river  nearly  opposite  the  Navesink  hghts  and  four  smaller  bars 
above,  and  recommended  deepening  them  by  dredging,  at  an  esti- 
mated cost  of  $14,000.  The  work  was  completed  under  appropria- 
tions amounting  to  $19,000,  made  in  1871  and  1873,  and  a  new  ^oal 
near  Lower  Rocky  Point  was  also  dredged.  The  dredged  channels 
did  not  long  maintain  the  improved  depth  (6  feet  at  low  tide) . 

Existing  project,  with  modifications:  The  river  and  harbor  act  of 
1875  provided  for  a  survey  of  the  "North  and  South  branches  of  the 
Shrewsbury  River,  New  Jersey."  The  project  provided  for  dredging 
at  Upper  and  Lower  Rocky  Point  and  a  training  dike  at  the  entrance 
to  the  North  Branch,  at  a  total  estimated  cost  of  $18,000.  This  sum 
was  appropriated  by  the  river  and  harbor  act  of  1878,  but  before 
beginning  the  work  it  was  decided  to  make  a  new  and  more  detailed 
survey  of  the  river.  This  survey  was  made  in  1878,  and  the  report 
presented  a  plan  for  improving  both  branches  of  the  river  and  main 
stem  to  obtain  a  channel  of  6  feet  depth  at  mean  low  water,  with  a 
width  of  300  feet  in  the  main  stem  and  of  150  feet  in  each  of  the 
branches,  by  dredging  and  constructing  pile  dikes  or  training  walls. 
At  this  time  the  available  depth  in  the  main  stem  was  foimd  to  be 
5.4  feet  at  mean  low  water,  in  the  North  Branch  3.5  feet,  and  in  the 
South  Branch,  at  the  entrance,  2.6  feet,  practically  suspending  all 
navigation  in  the  latter  channel.  The  plan  was  referred  to  a  Board 
of  Engineers,  and  with  slight  modifications  was  approved  bjr  it  Fel>- 
ruary  12.  1879.  It  provided  for  the  construction  of  seven  pile  dikes 
and  for  dredging  at  seven  different  shoal  points,  at  a  total  estimated 
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cost  of  $142,086.  Tbis  project  was  adopted  March  3,  1879.  No 
essential  modification  of  this  project  has  since  been  made.  Nine 
dikes  have  been  built  and  the  shoals  have  been  dredged  and  redredj^ed 
frequently  in  order  to  maintain  the  proposed  depth  of  6  feet.  Owmg 
to  the  change  in  diking  and  to  the  cost  of  dred^ng  being  g^enerallj 
greater  than  originallj  estimated,  it  was  found  necessary  m  1881, 
1883,  and  1887  to  add  to  the  estimate  for  the  completion  of  the  whole 
work.  The  existing  project  for  improvement,  therefore,  is  the  proj- 
ect of  1879,  with  the  modifications  indicated  above,  ana  proposes  to 
secure  a  channel  of  6  feet  depth  at  mean  low  water,  with  width  of 
300  feet  up  to  the  junction  of  the  North  and  South  branches  and 
with  a  width  of  150  leet  in  those  branches,  by  means  of  dredging  and 
diking,  at  an  estimated  cost  (including  appropriation  of  1878  applied 
to  this  project)  of  $234,062. 

The  sum  expended  under  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  1358,166.08,  of  which  $195,- 
393.95  was  for  carrying  out  the  project,  $157,772.13  for  maintenance, 
and  $5,000  for  the  survey  made  in  1903.  Of  the  total  amount  ex- 
pended, $1.25  was  derived  from  sale  of  a  map.  The  project  is  com- 
pleted, dredging  and  dike  repairs  being  required  for  mamtenance  of 
channels.  Operations  during  the  fiscal  year  consisted  in  dred^ging 
under  contract  for  maintenance.  The  amount  of  material  removed 
during  the  year  was  36.404  cubic  yards.  At  the  close  of  work  October 
13,  1908,  the  channels  had  been  practically  restored  to  projected 
dimensions. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  through- 
out the  limits  of  the  improvement  was  5  to  6  feet  at  mean  low  water. 
Mean  range  of  tides:  Outer  bar,  5  feet;  Highlands  bridge,  3  feet; 
Seabright  bridge,  1.3  feet. 

The  commerce  of  the  river,  mainly  in  coal,  farm  products,  ferti- 
lizer, and  general  merchandise,  amoimted  in  1889  to  906,000  tons; 
in  1902  to  657,000  tons;  in  1903  to  761,000  tons;  m  1904  to  780,290 
tons;  in  1905  to  1,768,500  tons,  valued  at  $8,215,000;  in  1906  to 
1,668,500  tons,  valued  at  $7,235,000;  in  1907  to  1,718,125  tons, 
valued  at  $6,629,750;  and  in  1908  to  1,854,160  tons,  valued  at  $6^- 
270,000.  Tonnage  reported  heretofore  in  ^ross  tons;  reported  this 
year  in  short  tons.  The  passenger  traffic  is  impoHant,  tne  number 
of  people  carried  by  the  ratten  Line,  South  Branch,  in  1902  being 
264,635;  in  1903,  277,257;  m  1904,  266,157,  and  in  1905,  310,367. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  to  maintenance  of  the  improvement  in  accordance  with 
the  project. 

It  appears  from  reports  received  from  the  Merchants  Steamboat 
Company  and  the  New  York  and  Long  Branch  Steamboat  Company 
that  freight  rates  have  been  lowered,  and  maintained,  as  results  of 
the  improvement  by  the  United  States;  also  that  the  commerce  has 
increased,  and  that  the  improvement  tends  to  keep  the  freight  rates 
down. 

Further  details  in  reference  to  this  work  may  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  797,  and 
1900,  page  185. 

Report  upon  survey  of  1852  was  made  in  October,  1853,  and  refer- 
ences to  further  examinations  and  surveys  may  be  foimd  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  145-146. 
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Sketches  of  Shrewsbury  River  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1879,  1881,  1882,  1887, 1890,  1891,  1892 
1893,  and  1906,  page  1054,  and  maps  of  the  whole  river  are  printed 
in  House  Document  No.  123,  Fifty-eighth  Congress,  second  session. 

July  1, 1908,  balance  unexpended $14, 932. 71 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3, 1909 20, 000. 00 

Received  from  sale  of  mape  during  the  year 6. 00 

34,938.71 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      14, 097. 54 

July  1, 1909,  balance  unexpended 20,841. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  G  6.) 

7.  Manasquan  River,  New  Jersey, — This  is  a  small  stream  in  the 
eastern  part  of  New  Jersey  which  empties  into  the  Atlantic  Ocean 
about  26  miles  south  of  ^andy  Hook;  in  its  natural  condition  the 
low-water  depth  for  several  mites  above  the  mouth  varied  from  4  to  6 
feet.  The  outlet,  however,  was  obstructed  by  a  shifting  sand  bar,  on 
which  the  depth  did  not  exceed  H  foet.  After  severe  storms  this 
outlet  was  sometimes  entirely  closed,  remaining  so  until  suflBcient 
fresh  water  had  accumulated  in  the  river  above  to  force  an  outlet  into 
the  ocean. 

A  project  for  its  improvement,  adopted  by  the  river  and  harbor  act 
of  March  3,  1879,  based  on  examination  and  survey  as  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1879,  pages  463-466, 
contemplated  obtaining  a  permanent  outlet  for  the  river  nearly  at 
right  angles  to  the  shore,  with  a  depth  of  6  feet  at  mean  low  water; 
also  dredging  a  channel  in  the  lower  river  to  the  same  depth.  The 
estimated  cost  was  $52,120.  Work  was  suspended  in  1883,  after 
three  appropriations,  amounting  to  $39,000,  nad  been  expended  on 
the  improvement  in  the  construction  of  two  training  dikes  1,615  and 
475  feet  long,  respectively. 

The  existing  project,  approved  March  3,  1899,  with  subsequent 
modifications,  wnich  is  a  modification  of  the  original  project,  contem- 
plates obtaining  an  outlet  6  feet  deep  for  the  river,  and  also  in  deep- 
ening the  channel  just  above  the  mouth  to  the  same  depth,  at  an 
additional  cost  of  $18,300  over  the  amount  expended  ana  on  hand, 
making  the  total  estimated  cost  of  the  improvement  $59,300,  to 
which  should  be  added  $1,075  expended  for  maintenance.  Refer- 
ences to  examinations  and  surveys  are  noted  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1904,  page  147. 

The  amount  expended  to  June  30,  1909,  was  $41,054.11,  of  which 
$39,000  was  used  for  carrying  out  the  project  and  $2,054.11  for 
maintenance. 

This  improvement,  under  present  project,  is  about  half  completed. 

During  the  past  fiscal  year  no  work  was  done  on  this  improvement. 
Expenditures  were  for  traveling  expenses. 


Digitized  by  LjOOQIC 


&IVEB  AND  HABBOB  IMFBOVEMEKTS.  187 

No  further  appropriation  is  recommended  until  the  question  of  the 
usefuhiess  of  expenditures  under  the  project  has  been  decided. 

The  maximum  draft  that  could  be  carried  June  30, 1908,  was  about 
2  feet  at  mean  low  water.  No  soundings  have  been  made  this  sea- 
son.   Mean  range  of  tides.  2.4  feet. 

The  commerce  of  the  inlet  is  small.  The  river  is  used  principally 
by  small  fishing  craft;  also  by  pleasure  boats  during  the  siunmer 
season. 

The  improvement  has  not  advanced  to  a  condition  which  would 
affect  the  rates  of  freight.  It  is  stated  that  there  will  be  a  reduction 
when  the  entrance  is  made  navigable. 

Detailed  descriptions  of  this  improvement  and  histories  of  the 
work  and  maps  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engmeers  for  1880,  rart  1,  pages  547-566;  1882,  Part  1,  page  701; 
1898,  page  1070,  and  1905,  page  1056. 

July  1,  1908,  balance  unexpended |4,96L92 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement. 1 6. 03 

June  30, 1909,  carried  to  surplus  fund  of  the  Treasury 4, 945. 89 

Amoimt  (estimated)  required  ior  completion  of  existing  project 14, 375. 00 

(See  Appendix  Q  7.) 

8.  Removina  sunken  vessels  or  CT(^t  dbstruding  or  endcmgenng  navi- 
gation—  Wreck  of  deck  scow  N,  D.  ShuUz  in  Passiac  River  at  Pennsyl- 
vania Railroad  wharf  on  the  north  side  of  the  river  near  its  mouth. — 
This  wreck  was  reported  in  August,  1908,  as  a  dangerous  obstruction 
to  navigation  when  one  side  broke  off  and  lighting  at  night  and  mark- 
ing by  day  were  discontinued.  It  was  previouslj  reported  as  sunk  at 
the  wharf  of  the  Pennsylvania  Railroad  Company,  out  was  not  then 
considered  such  an  obstruction  as  contemplated  by  section  19  of 
river  and  harbor  act  of  March  3,  1899. 

The  sum  of  $800  was  allotted  by  the  department  on  November  21, 
1908,  for  the  removal  of  this  wreck.  It  was  removed  bv  the  wreck- 
ing plant  of  John  F.  Baxter,  under  public  notice  dated  November  28, 
1908,  for  the  sum  of  $792. 

The  wreck  was  deposited  in  the  vard  of  the  contractor  at  Weehaw- 
ken.     Nothing  of  value  was  found  upon  it. 

(See  Appendix  O  8.) 

BXAMIKATION   AND   SUBVET  MADE   IS   OOMPLIANOE   WITH  RIVER  AND 
HARBOR  AOT  APPROVED  MAROH  3,    1909. 

Report  dated  April  23, 1909,  on  preliminary  examination  of  Newark 
Bay,  ffew  Jersey,  wUJi  a  view  to  securing  a  channel  along  the  eastern  shore, 
re<}uired  by  the  river  and  harbor  act  of  March  3, 1909^as  duly  sub- 
mitted by  the  district  officer.  It  was  reviewed  by  the  Board  of  Engi- 
neers for  Rivers  and  Harbors,  pursuant  to  law,  and  was  transmitted  to 
Congress  and  printed  in  House  Document  No.  80,  Sixty-first  Congress, 
first  session.  The  locality  is  not  considered  worthy  of  improvement 
by  the  General  Qovemment  in  the  manner  indicated. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  PHILADELPHIA, 
PENNSYLVANLA.,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Herbert  Deakyne,  Corps 
of  Engineers.  Division  engineer,  Col.  D.  W.  Lockwood,  Corps  of 
Engineers. 

1,  Delaware  River,  New  Jersey  and  Pennsylvania, — Trenton,  the 
head  of  natural  and  actual  navigation  of  the  Delaware  River,  is  about 
30  miles  above  the  upper  end  of  the  port  of  Philadelphia.  In  its 
original  condition  this  stretch  of  river  was  obstructed  bv  several 
shoals.  Between  Bordentown  and  Trenton,  a  distance  of  about  6 
miles,  a  narrow  and  circuitous  channel  existed  which  carried  only 
from  3  to  6  feet  at  mean  low  water.  At  Eankora  bar,  about  9  miles 
below  Trenton,  there  was  a  shoal  carrying  7^  feet,  and  at  Pivemile 
bar,  opposite  the  upper  part  of  Philadelphia,  a  shoal  crossed  the 
Pennsylvania  channel,  carryinff  onlv  3  to  4  feet  at  mean  low  water. 
There  was,  however,  a  depth  or  13  reet  past  Fivemile  bar  in  the  New 
Jersey  channel  south  of  Petty  Island. 

Below  Philadelphia  the  nver  in  its  original  condition  presented 
obstructions  at  Mifflin  bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  ledge  and  Cherry  Island  flats  to  18  feet,  at 
Bulkhead  shoal  and  Baker  shoal  to  about  20  feet,  and  at  Duck  Creek 
flats  to  about  20  feet.  The  lower  end  of  Duck  Creek  flats  is  56  miles 
below  Philadelphia. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  9  miles 
of  the  river  and  toward  deepening  the  channels  across  Perriwig  and 
Einkora  bars. 

Previous  to  1886  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  led^, 
where  solid  rock  was  removed.  The  work  was  done  under  appropria- 
tions for  special  localities,  and  also  under  general  appropriations  for 
the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  River  and  Bay,  recommended,  in  a  project 
dated  January  23,  1885,  and  adopted  in  that  year,  the  formation  of 
a  ship  channel  from  a  point  opposite  Philadelphia  and  about  mid- 
way between  the  American  Ship  Building  Company's  yard  and  the 
Gas  Trust  wharf  to  deep  water  in  Delaware  Bay.  having  a  least 
width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water.  The 
formation  of  such  a  channel  was  to  be  secured,  except  at  Schooner 
ledge,  where  rock  would  have  to  be  removed,  hj  regulating  the  tidal 
flow  Dy  means  of  dikes,  with  recourse  to  dredging  where  necessary. 
as  an  aid  to  such  contracting  and  regulating  works.  The  estimated 
cost  of  obtaining  a  channel  of  the  above  dimensions  was  about 
$2,425,000,  which  covered  the  estimated  cost  of  the  permanent  im- 

Srovement  of  the  Delaware  River  between  the  upper  part  of  Phila- 
elphia  and  deep  water  in  the  bay.  The  annual  cost  or  maintenance 
was  estimated  at  10  per  cent  of  the  original  cost  for  dredging  and 
1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  did 
not  include  the  improvement  of  Philadelphia  Harbor,  which  was  a 
separate  project. 
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With  appropriations  aggregating  $3,935,000  there  was  completed 
between  1888  and  1898  a  project  for  improving  the  harbor  between 
Philadelphia,  Pa.,  and  Camaen,  N.  J-,  which  provided  a  channel 
depth  of  26  feet  at  mean  low  water  from  Christian  street,  Philadel- 
phia (Eaighn  Point,  N.  J.),  up  to  the  Pennsylvania  Railroad  bridge 
at  Fishers  Point,  N.  J.  In  1906  an  allotment  of  $10,000  was  made 
for  redredging  shoal  places  within  the  limits  of  this  improvement, 
from  the  emergency  appropriation  contained  in  the  river  and  harbor 
act  approved  Marcn  3,  1905.  Final  report  on  the  completion  of  this 
project  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1899,  page  1330,  and  an  accoimt  of  the  work  done  imder  the  emer- 
g^cy  allotment  in  the  Report  for  1907,  page  1100. 

In  the  river  and  harbor  act  approved  March  3,  1899,  Confess 
adopted  a  new  project  for  the  improvement  of  the  river,  providing 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from 
Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885.  At  the  time  of  adoption  of  the  new  project  the  26-foot  chan- 
nel, with  widths  varying  from  200  to  600  feet,  nad  been  formed  from 
the  upper  part  of  Philadelphia  Harbor  to  the  bay,  except  at  the  fol- 
lowing-named localities:  llnicum  Island  shoal,  depth  from  23.6  feet 
to  26  feet  over  a  distance  of  about  4,200  feet;  above  Schooner  ledge, 
depth  from  24  feet  to  26  feet  over  a  distance  of  about  4,800  feet; 
from  below  Marcus  Hook  to  Bellevue,  depth  from  23  to  26  feet  over  a 
distance  of  about  13,500  feet.  These  distances  are  measured  on  the 
range  lines.  The  distances  measured  between  the  26-foot  curves  on 
the  lines  of  deepest  water  were  much  shorter. 

Part  of  the  26-foot  channel  above  Marcus  Hook,  Pa.,  was  dredged 
by  the  city  of  Philadelphia  under  the  supervision  of  this  office,  with 
money  appropriated  bv  the  city  of  Philadelphia. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  8)  feet  deep 
through  Einkora  bar,  and  a  channel  26  feet  deep  over  the  whole 
width  through  Fivemile  bar. 

The  total  amount  expended  on  the  26-foot  project  since  its  adoj)- 
tion,  in  1885,  was  $1,532,688.81,  of  which  about  $200,000  is  estimated 
to  have  been  applied  to  maintenance.  In  addition  to  this  expenditure 
the  following  sums  were  expended  since  the  adoption  of  the  26-foot 
channel,  in  1885,  and  previous  to  adoption  of  the  existing  project,  on 
special  localities  on  the  river  under  appropriations  made  for  the 
purpose: 

C^uumel  acrosB  Smiths  Island  bar,  between  Philadelphia,  Pa.,  and  Cam- 
den, N.  J $30,000.00 

Between  the  upper  part  of  Philadelphia,  Pa.,  and  Trenton,  N.  J 37, 600. 00 

Rebuilding  and  enlaiiging  dike  at  junction  of  Schuylkill  and  Delaware 

rivers 3,000.00 

Removing  rock  ledge  opposite  Petty  Island 69,463.26 

Expenses  of  Board  of  ifngineer  officers  on  project  for  channel  30  feet  deep 
and  600  feet  wide 7,000.00 

Total 146,963.26 

The  entire  amount  expended  on  the  improvement  of  Delaware 
River  from  1836  to  June  30,  1909,  under  appropriations  for  general 
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river  improvement,  special  localities,  Philadelphia  Harbor,  and  allot- 
ments from  appropriations  for  emergencies  in  river  and  harbor  works, 
was  $13^420,754.23,  of  which  $184,505.80  was  expended  on  the  part 
of  the  nver  between  Trenton  and  Philadelphia,  and  $188,109.51  for 
maintenance  under  the  existing  project. 

Work  under  the  existing  project  below  Christian  street  was  com- 
menced imder  an  appropnation  of  $300,000  contained  in  the  river 
and  harbor  act  of  March  3,  1899.  and  has  been  prosecuted  imder  this 
and  subseauent  acts.  Under  tne  provisions  or  this  act  $69,463.26 
was  appUea  to  removal  of  rock  led^  opposite  Petty  Island,  $7,000  to 
the  expenses  of  the  Board  of  Engmeer  officers  on  project  for  a  30- 
foot  channel,  and  the  balance,  $223,536.74,  imder  the  existing  project. 

The  river  and  harbor  act  approved  March  2, 1907,  appropnatea  the 
sum  of  $895,000  for  completmg  this  improvement  and  autnorized  the 
letting  of  contracts  to  tne  extent  of  $500,000  additionttl  for  main- 
tenance of  the  dredged  channel,  this  amount  to  be  available,  how- 
ever, for  use  in  completion  of  the  project.  Of  this  appropriation  the 
sum  of  $40,000  is  to  be  applied  to  mamtenance  of  the  dredged  water- 
way in  Philadelphia  Harbor  above  Christian  street,  Phuadelphia. 
Of  the  sum  of  $500,000  authorized  by  the  river  and  harbor  act  of 
March  2,  1907,  $375,000  was  appropriated  in  the  simdiy  civil  act 
approved  May  27^  1908,  and  the  balance,  $125,000,  was  appropriated 
in  the  simdry  civil  act  approved  March  4.  1909. 

The  river  and  harbor  act  approved  March  3,  1909,  appropriated 
$390,000  for  maintenance  of  tne  dredged  channel  from  rmladelphia 
to  Delaware  Bay,  including  Philadelpma  Harbor. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  the  sum 
of  $6,383,671.61  was  expended  on  the  work  of  the  existing  project 
in  surveys,  in  dredging  at  Duck  Creek  flats.  Baker  shoal,  Salem  CJove 
flats.  Deep  Water  Point,  Cherry  Island  flats.  Schooner  ledge  rock 
area.  Tinicum  and  Mifflin  bar  shoals,  and  in  the  construction  of  bulk- 
heaos  for  the  reception  of  dredged  material  and  to  act  as  training 
walls  to  direct  the  currents. 

At  Baker  shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  30,627  Unear  feet  of  structure.  At  Cherry  Island 
flats  the  work  of  bulkhead  construction  has  resulted  in  the  comple- 
tion of  4,535  linear  feet  of  structure.  The  work  of  dredging  under 
the  30-foot  project  has  resulted  in  the  formation  of  a  channelSO  feet 
deep  At  mean  low  water  and  600  feet  wide,  having  the  following  ap- 
proximate lengths  through  the  various  shoals: 

Feat. 

Duck  Creek  flats 43,000 

Baker  shoal 20, 600 

Salem  Cove  flats 12,500 

New  Castle  flats 28, 000 

Cherry  Island  flats 25,500 

E^emoor,  Delaware,  to  the  south  line  of  Pennsylvania,  including  Marcus 

Hook  bar 30,000 

The  work  of  rook  removal  at  Schooner  ledge  is  now  about  99  per 
cent  completed. 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low 
water  on  June  30,  1909,  over  the  shoalest  part  of  the  river  below 
Philadelphia,  was  about  23.9  feet  on  center  hne  of  channel  on  Cherry 
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Island  lieht-house  ran^,  near  the  mouth  of  Christiana  Biyer,  Del- 
aware.   The  material  m  the  channel  at  this  locality  is  very  soft  mud. 

It  is  proposed  to  apply  the  available  funds  to  completion  of  the 
project  and  maintenance  of  the  dredged  channel.  This  will  include 
widemng  of  the  channel  beyond  600  reet  at  the  bends  below  Phila- 
delphia; completion  of  rock  removal  at  Schooner  ledge^  and  surveys, 
engineering  and  office  expenses  under  the  general  project,  the  work 
to  De  done  by  contract  or  by  hired  labor  and  government  plant,  as 
may  be  to  the  best  interests  of  the  United  States. 

Li  1905  the  State  of  Pennsylvania  and  the  city  of  Philadelphia 
appropriated  sums  ag^gregating  $750,000,  to  be  expended  in  accordance 
with  tne  general  project  on  that  part  of  the  river  between  the  south 
line  of  Pennsylvania  and  the  city  of  Philadelphia.  This  money  was 
to  be  expended  by  the  city  of  Philadelphia,  and  the  work  to  be  done 
was  to  he  imder  the  supervision  of  the  United  States  engineer  officer 
in  charge  of  the  improvement. 

Under  date  of  July  27, 1906,  the  United  States  entered  into  an  agree- 
ment with  the  city  of  Philadelphia  whereby  government  plant  should 
be  placed  on  the  work  in  sections  7  and  8  and  operated  under  the 
direction  of  this  office;  all  cost  of  the  work  to  be  paid  by  the  city  of 
Philadelphia.  The  city  also  entered  into  a  contract  with  the  Amencan 
Dredging  Company,  under  date  of  October  27,  1906,  for  the  dredging 
of  the  entire  channel  to  full  width  and  depth  in  sections  6~A,  ^B, 
and  9,  for  a  lump  sum  in  each  case. 

Work  under  tne  above  agreement  with  government  plant  in  sec- 
tions 7  and  8  has  resulted  in  a  channel  through  Tinicum  Island  flats 
30  feet  deep  and  600  feet  in  width,  and  a  channel  through  Mifflin  bar 
shoal  30  feet  deep  and  600  feet  wide. 

The  contract  dredging  has  resulted  in  a  channel  30  feet  deep  and 
600  feet  wide  through  section  6,  subsections  A  and  B,  on  Schooner 
ledge  raujge,  and  through  section  9,  to  Christian  street,  Philadelphia. 

Tne  original  work  on  the  channel  30  feet  deep  and  600  feet  wide  is 
now  practically  completed  from  Christian  street,  Philadelphia,  to 
deep  water  in  Delaware  Bay^  except  on  Schooner  ledge  rock  area, 
where  a  few  scattering  points  of  rock  remain  to  be  drilled  and  blasted 
off.  It  is  estimated  that  only  about  330  cubic  yards  of  ledge  rock 
remains  to  be  removed,  consisting  of  widely  scattered  points  project- 
ing from  0.1  foot  to  1  foot  above  the  plane  of  30  feet  mean  low  water. 
This  work  is  being  pushed  as  rapidly  as  is  practicable,  but  from  its 
nature  is  necessaruy  tedious. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons;  total,  11,356,270  tons.  For  1908  the  total 
foreign  freight  movement  was  estimated  at  5,083,487  tons  and  the 
total  domestic  freight  movement  at  18,940,408  tons;  total,  24,023,895 
tons. 

The  deepening  of  the  channel  below  Philadelphia  increases  the 
number  of  deep-Sraft' vessels  trading  with  foreign  ports.  The  estab- 
lishment of  existing  lines  has  resulted  in  lower  import  and  export 
rates.  The  maintenance  of  a  deep  channel  from  Philadelphia  to  the 
sea  also  affects  the  rates  at  other  ports  by  keeping  up  the  competition 
between  them  and  this  port.    No  exact  figures  can  be  given  which 
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will  show  the  amount  that  freight  rates  have  been  lowered  by  the 
improvement. 

It  is  proposed  to  apply  the  amount  estimated  for  exnenditure  during 
the  fiscal  year  1911  to  maintenence  of  improvement  by  dredging  ana 
repair  of  regulating  works. 


OOMMBRCIAL  STATISTIOI. 


The  following  statement  concerning  the  foreign  commerce  of  the  Delaware  River 
for  the  years  ending  December  31, 1907  and  1908,  is  compiled  from  the  repcnrtB  of  the 
Board  of  Trade  of  the  city  of  Philadelphia: 


ArtlolM. 


1907. 


1008. 


nCPOBTS. 

Drugs  and  ohemlcala 

Hemp,  Jute,  flax,  and  their  fabrics 

Iron,  manuiactured 

Iron  ore. 

Sugar 

Miscellaneous 

Total 

BXFORT8. 

CoaL 

Grain  and  flour 

Petroleum  and  products 

Miscellaneous 

Total 


Tent, 
144,717 
36,257 
81,806 
000,606 
200,370 
787,182 


Tom, 
182,723 
96,006 
18,545 
586,126 
190,078 
508, 6« 


1,800,520 


1,561,015 


990,690 

581,013 

1,124,673 

1,420,431 


709,882 

683,716 

1,188,277 

860,617 


4,056,716 


8,532,472 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of  the 
Delaware  River  for  the  years  ending  December  31, 1907  and  1908,  has  been  compUed 
from  returns  made  by  shippers,  consignees,  and  carriers: 


Artloka. 


1907. 


Tons. 


Value. 


1908. 


TODB. 


Value. 


ASRIYALB. 
Qioals. 

Coal 

Lumber 

Sand 

Miscellaneous 

Total 

DIPABTUBM. 

Chemicals. 

Coal 

Fertnisers 

Iron,  manufMtured 

Miscellaneous 

Total 


812,560 

715,403 

961,847 

2,346,398 

4,827,637 


34,826,408 

2,553,703 

10,588,854 

1,283,131 

781,240,860 


221,706 

684,684 

720,562 

1,010,510 

4,406,646 


0,162,335 


800,402,136 


8,043,107 


110,385 
7,877,432 

114,736 

20,006 

4,132,300 


2,844,170 

30,764,762 

2,808,720 

485,108 

673,844,187 


05,508 

7,150,315 

120,013 

13,820 
3,500,065 


12,263,068 


600,242,087 


10,807,2U 


$3,088,315 

2,603,165 

7,844,366 

1,045,088 

577,842,375 


503,264,200 


2,176,450 

27,864,164 

2,818,783 

400,000 

460,721,040 


502,070,207 
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Jnlyl,  1906,  balance  unexpended a|803,279.89 

June  30,  1909,  credited  to  approi>riation  duriog  fiscal  year:  Sales  of 
blueprints,  $22.47;  account  services  U.  S.  dredge  Delaware  in  New 
York  Harbor,  $11,163.07;  account  of  judgment  in  case  of  libel  filed 
in  U.  8.  district  court  for  New  Jersey  against  coal  barge  Alaska  as 
damages  sustained  by  the  United  States  by  reason  of  sinking  by  the 
barge  of  a  scow  belonging  to  the  Engineer  Department,  $1,400;  ac- 
count proceeds  of  sales  of  condemned  property,  $604.43 13, 189. 97 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1909.      390, 000. 00 
Amount  apim)priated  by  sundry  dvil  act  approved  March  4,  1909 125, 000. 00 

fl  1,331, 469. 86 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $652, 969. 05 

For  maintenance  of  improvement 179, 399. 34 

^832,368.39 

July  1, 1909,  balance  unexpended a499, 101. 47 

July  1, 1909,  outstanding  liabilities al04,294.64 

July  1,  1909,  balance  available 394, 806. 83 

July  1, 1909,  amount  covered  by  uncompleted  contracts 141, 475. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bfuance  un- 
expended July  1, 1909 200,000.00 

Submitted  in  compliance  with  reouirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  tne  river  and  harlx^  act  of  1899. 

(See  Appendix  H  1.) 

g.  Perriwig  har,  Delaware  River. — ^The  project  for  this  improve- 
ment was  adopted  March  2, 1907,  and  provides  for  dredging  a  channel 
7  feet  deep  at  mean  low  water,  with  a  bottom  width  of  200  feet,  in 
three  straight  stretches  through  Perriwig  bar,  between  Trenton  and 
Bordentown,  at  estimated  cost  of  S50,000.  This  sum  was  appro- 
priated in  the  river  and  harbor  act  of  March  2,  1907,  for  completing 
the  improvement. 

Tlie  plan  of  proposed  improvement  is  printed  in  House  Docimient 
No.  862,  Fifty-ninth  Congress,  firat  session. 

This  work  was  completed  durinj;  the  fiscal  year  ending  June  30, 
1908,  at  a  cost  of  $49,527.99,  and  has  resulted  in  the  formation  of  a 
channel  through  the  bar  7  feet  deep  at  mean  low  water  and  about 
6,000  feet  long,  with  a  bottom  width  of  200  feet.  The  total  ex- 
penditures to  June  30,  1909,  amounted  to  $50,000. 

This  improvement  has  enabled  the  steamship  companies  to  con- 
tinue their  service  and  maintain  the  present  low  freight  rates  between 
Philadelphia  and  Trenton.  Otherwise  these  steamers  would  neces- 
sarily have  been  withdrawal,  and  the  only  means  of  communication 
between  the  two  cities  would  have  been  by  railroad,  on  which  the 
freight  rates  are  much  higher  than  by  water. 

During  the  past  fiscal  year  a  survey  of  the  dredged  channel  was 
made,  miich  showed  that  only  a  small  amount  of  shoaling  had 

oThis  amount  includes  a  balance  of  $15.67  remaininij  from  an  allotment  of  $10,000 
for  Philadelphia  Harbor  from  the  emergency  appropriation  made  in  the  river  and 
harbor  act  of  March  3,  1905. 

^Thifl  amount  has  been  reduced  by  $903.85,  which  latter  will  be  restored  to  this 
appropriation  on  account  of  payments  made  for  the  Isthmian  Canal  Ccmmi&eion. 
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occurred.  Expenditures  during  the  past  year  were  in  payment  of 
expenses  of  this  survey  and  of  outstanding  liabiUties  incurred  diuing 
the  year  1908. 

July  1,  1908,  balance  unexpended $640. 34 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 1,500.00 

2, 140. 34 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       640.34 


July  1,1909,  balance  unexpended 1, 500. 00 

(See  Appendix  H  2.) 

5.  Bordentovm  har^  Delaware  River. — ^Under  date  of  April  20,  1908, 
an  allotment  of  $500  was  made  by  the  Secretary  of  War  from  the 
emergency  appropriation  of  $300,000,  carried  by  the  river  and 
harbor  act  approved  March  2,  1907,  for  a  survey  to  determine  the 
work  necessary  to  restore  the  channel  for  navigation.  An  additional 
allotment  of  $9,500  was  made  from  the  same  appropriation  under  date 
of  June  8,  1908,  for  dredging  under  the  project. 

The  project  provides  for  a  channel  7  feet  deep  at  mean  low  water, 
with  a  Dottom  width  of  200  feet,  or  as  near  that  width  as  the  funds 
will  permit,  in  two  straight  reaches  through  Bordentown  bar. 

The  work  was  completed  during  the  past  fiscal  year  and  has  resulted 
in  a  channel  7  feet  deep,  with  a  bottom  width  of  160  feet,  and  a 
length  of  3,600  feet.  The  total  cost  of  this  work,  including  the  sum 
of  $270.67  expended  on  the  survey,  was  $10,000. 

This  improvement  has  given  relief  to  steamers  running  between 
Philadelphia  and  Trenton,  and  has  enabled  them  to  pass  over  the  bar 
at  all  stages  of  the  tide. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure  during 
the  fiscal  year  1911  to  maintenance  of  improvement  by  dredging. 

July  1,  1908,  balance  unexpended |9, 743. 91 

June  30,   1909,   amount  expended   during  fiscal  year,  in  restoration  of 
channel 9, 743. 91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1911,  for  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  3.) 

4.  Sewer  sTioaly  near  Trenton ,  N.  J. — Under  date  of  May  12,  1909, 
an  allotment  of  $15,000  was  made  by  the  Acting  Secretary  of  War 
from  the  emergency  appropriation  of  $500,000  provided  by  section  2 
of  the  river  and  harbor  act  approved  March  3,  1909,  to  be  apphed  to 
dredging  a  channel  through  the  shoal  known  as  ''Sewer  shoal,"  near 
Trenton,  N.  J.,  7  feet  deep  at  mean  low  water,  with  a  bottom  width 
of  200  feet,  or  as  near  that  width  as  the  funds  will  permit. 

Dred^g  is  in  progress  imder  an  emergency  contract  dated  June  1 , 
1909,  with  the  American  Dredging  Company.  At  the  end  of  the 
fiscal  year  about  40  per  cent  of  the  w  ork  was  completed. 
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Amount  allotted  torn,  appropriation  for  emeigenciefl  in  river  and  harbor 

works,  act  of  March  3,  1909,  for  maintenance  of  improvement $15, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 5.80 

July  1,  1909,  balance  unexpended 14,994.20 

July  1,  1909,  outstanding  habilities 324.17 

July  1, 1909,  balance  available 14,670.03 


July  1,  1909,  amount  covered  by  uncompleted  contracts 14,000.00 

(See  Appendix  H  4.) 

5.  lee  harbor  at  Marcushookj  Pa. — In  1785  the  Commonwealth  of 
Pennsylvania  built  two  wharves  upon  crib  piers  at  Marcushook  for 
the  convenience  of  commerce.  In  1829  an  appropriation  was  made 
by  Congress  for  repairing  the  piers  and  improving  the  harbor. 

In  1866  a  project  was  adopted  for  a  harbor  in  Delaware  River  to 
protect  vessels  against  moving  ice.  The  old  work  at  Marcushook 
was  utilized  as  far  as  possible.  The  amount  expended  from  1866  to 
June  30,  1909,  was  $219,000.  Since  1899  all  expenditures  have  been 
for  repairs  and  maintenance.  The  last  amount  appropriated  for  the 
work  was  $5,000,  by  act  of  September  19,  1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one-half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean  low 
water.  The  protection  consists  of  the  old  landing  piers  and  seven 
detached  piers,  having  foundations  of  wooden  cribs  nlled  with  stone, 
the  superstructures  being  faced  with  cut  stone.  The  detached  piers 
are  in  need  of  minor  repairs. 

During  the  past  fiscal  jear  repairs  were  made  to  the  mooring  posts 
and  other  parts  of  the  piers. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure 
during  tne  fiscal  year  1911  to  maintenance  of  improvement  by  the 
repair  of  superstructure  of  ice  piers. 

Kules  for  the  use  of  the  landing  piers  were  approved  by  the  Acting 
Secretary  of  War  under  date  of  April  29,  1904. 

July  1,  1908,  balance  unexpended $37.54 

June  30,  1909,  amount  expended  during  fiscal  year 37. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911^ 
for  maintenance  oi  improvement 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  5.) 

6.  Iron  pier  in  Delavxire  Bay.  near  Lewes,  Del. — ^The  original 
project  for  this  work  proposed  tne  construction  of  a  landing  pier 
about  1,700  feet  in  length,  extending  from  the  shore  south  of  the 
breakwater  into  Delaware  Bay,  to  a  depth  of  22  feet  at  mean  low 
water,  the  pier  to  consist  of  a  substructure  of  wrought-iron  screw 
piles,  surmounted  bv  a  timber  superstructure.  The  work  was  com- 
menced in  1871,  and  completed,  except  as  to  superstructure,  in  1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,165  linear  feet  of  pier  21  feet  in  width  and  546  linear  feet  42  feet 
in  width;  or  a  total  length  of  1,701  feet.    The  depth  of  water  at 
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the  outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 
Since  its  construction  the  pier  has  been  repaired  and  cared  for  by 
the  United  States. 

The  total  expenditures  to  June  30,  1909,  were  $385,339.40.  Of 
this  amount  $27,000  was  appUed  to  the  maintenance  of  the  im- 
provement. 

The  right  to  use  the  pier  for  railway  purposes,  granted  in  the  act 
of  July  15.  1870,  has  never  been  and  doubtless  never  will  be  exer- 
cised, as  tne  pier  has  not  sufficient  strength  to  support  the  weight 
of  modem  freight  engines.  It  is  therefore  impossible  to  obtain  any 
assistance  from  the  railroad  company  in  maintaining  and  repairing 
the  structure. 

During  the  past  fiscal  year  no  work  was  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  the  government  engi- 
neer, hght-house,  and  quarantine  services.  It  is  of  very  great 
value  to  vessels  freauenting  the  breakwater  harbor  in  winter,  when 
the  harbor  is  packed  with  floating  ice,  rendering  the  anchorage  dan- 
gerous. At  such  times  vessels  eagerly  seek  its  shelter  and  protection. 
The  unexpended  balance  of  $820.60  was  carried  to  the  surplus  fund 
on  June  30,  1909. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure 
during  tne  fiscal  year  1911  to  maintenance  of  improvement  by 
repair  of  pier. 

July  1, 1908,  balance  unexpended $820. 60 

June  30,  1909,  amount  earned  to  surplus  fund 820. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 1, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  H  6.) 

7.  Delaware  hredkwater^  Delaware, — ^The  final  report  of  the  local 
oflScer  upon  this  work  was  submitted  June  19,  1899,  and  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1346. 

The  depths  m  the  protected  anchorage  vary  from  11^  to  18  feet  at 
mean  low  water,  and  the  harbor  is  available  for  vessels  drawing  up  to 
about  16  feet. 

The  amount  expended  on  this  work  up  to  June  30,  1909,  was 
$2,806,479.06.  No  portion  of  this  amount  nas  been  applied  to  main- 
tenance. 

During  the  fiscal  year  ending  June  30,  1903,  a  survey  of  the  break- 
water harbor  was  completed  as  a  part  of  a  survey  of  the  national  har- 
bor of  refuge. 

The  mean  range  of  tide  is  4.5  feet. 

The  unexpended  balance  of  $875.64  was  carried  to  the  surplus  fund 
on  June  30,  1909. 

July  1, 1908,  balance  unexpended 1875. 64 

June  30, 1909,  amount  earned  to  surplus  fund 875. 64 

(See  Appendix  H  7.) 

3,  Harbor  of  refuqe,  Delaware  Bay,  Delaware. — ^The  project  for  the 
construction  of  this  harbor,  which  was  adopted  and  provided  for  under 
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the  continuous-contract  system  in  the  river  and  harbor  act  of  June  3, 
1896,  includes  the  construction  of  a  breakwater  on  the  Une  of  least 
depth  along  the  eastern  branch  of  the  shoal  known  as  the  "Shears," 
and  the  construction  of  a  row  of  ice  piers  across  the  upper  end  of  the 
harbor  to  protect  it  from  ice  descendmg  the  bay,  at  a  total  cost  not  to 
exceed  $4,665,000. 

No  expenditures  were  made  on  this  improvement  previous  to  June 
30, 1896. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1909,  $2,238,205.34 
bad  been  expended  in  the  construction  of  the  breakwater  and  ice 
piers. 

No  part  of  this  amount  was  applied  to  the  maintenance  of  the  work. 

During  the  fiscal  year  ending  June  30, 1904,  the  sum  of  $338.43  was 
expended  on  a  survey  of  the  harbor. 

The  breakwater  was  completed  on  December  11, 1901.  The  super- 
structure of  the  breakwater  has  a  length  of  7.950  feet  and  the  sub- 
structure a  length  of  8,040  feet,  measured  on  tne  low-water  line. 

A  project  for  the  construction  of  10  ice  piers  was  submitted  on  April 
6  and  approved  April  23,  1900.  This  work  was  commenced  durmg 
the  fiscal  year  endmg  June  30,  1901,  and  completed  November  22, 

1902.  Seventy-one  thousand  three  hundred  tons  of  stone  was  de- 
posited in  the  work. 

A  project  for  the  construction  of  additional  ice  piers  was  sub- 
mitted under  date  of  June  7  and  approved  June  30,  1902.  Work 
under  this  project  was  begun  August  4, 1902,  and  completed  June  19, 

1903.  Thirty-seven  thousand  six  hundred  and  seventy- three  tons 
of  stone  was  deposited,  completing  5  ice  piers. 

A  report  was  submitted  under  date  of  November  19,  1902,  contain- 
ing project  and  estimates  for  further  protection  of  the  harbor.  A 
further  report  on  this  subject,  containing  a  detailed  project  and  esti- 
mate of  cost  of  the  proposed  extension  of  the  breakwater  at  this  har- 
bor, was  submitted  unaer  date  of  November  14,  1903.  Both  reports 
and  the  recommendations  of  the  Board  of  Engineers  for  Rivers  and 
Harbors  are  published  in  House  Document  No.  548,  Fifty-eighth  Con- 

gress,  second  session,  and  also  contained  in  the  Annual  Keport  of  the 
hief  of  Engineers  for  1904,  pages  1215-1225. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes  of 
Chesapeake  Bay  (the  ocean  entrance  for  the  ports  or  Baltimore,  Nor- 
folk, and  Newport  News),  and  is  therefore  an  especialljr  convenient 
port  of  call  for  the  entire  commerce  of  the  North  Atlantic  coast.  It 
IS  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge  or 
loading.  During  the  year  ending  December  31,  1908,  1,035  vessels 
(not  including  small  craft)  called  at  this  harbor. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  greatly  increased,  not  only  as  a  port  of  call  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  OF-from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1216.  A  map  is  printed  in 
House  Executive  Document  No.  112,  Fifty-second  Congress,  first 
session. 
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The  mean  range  of  tide  is  4.5  feet. 

The  unexpended  balance  of  $1,128.66  was  carried  to  the  surplus 
fund  on  June  30,  1909. 

It  is  proposed  to  apply  the  amount  estimated  for  expenditure  during 
the  fiscal  year  1911  to  maintenance  of  improvement  by  the  repair  oi 
detached  piers. 

July  1, 1908,  balance  unexpended $1, 128.  66 

June  30, 1909,  amount  carried  to  surplus  fund 1, 128.  66 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 8, 000.  00 

Submitted  ia  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  8.) 

9.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— (a)  WrecJc  of  schooner  Eden  in  Delaware  River  y  close  to  Tinicum 
Island  range. — ^This  wreck  being  considered  a  dangerous  obstruction 
to  navigation,  its  removal  was  authorized  under  date  of  February 
25,  1908.  A  contract  for  the  removal  of  this  wreck  was  entered  into, 
but  the  contractor  abandoned  the  work  before  its  completion. 

The  wreck  was  removed  by  plant  belonging  to  the  united  States 
and  hired  labor,  the  work  being  completed  on  September  14,1908. 
The  total  cost  or  its  removal  was  $413.68. 

(6)  WrecJc  of  a  'kouseboai  in  Delaware  River  off  the  wTiatfai  Fort  MoU, 
JV.  J. — ^This  wreck  being  considered  a  dangerous  obstruction  to  navi- 
gation, its  removal  was  authorized  under  date  of  Jime  2,  1908.  The 
removal  of  this  wreck  was  completed  on  July  10, 1908,  plant  belonging 
to  the  United  States  and  hired  labor  being  employed  in  the  execution 
of  the  work.     The  total  cost  of  its  removal  was  $301.65. 

(c)  WrecJc  of  scJiooner-rigged  flat  boat  JoJin  A.  Lingo  in  Delaware 
River  J  near  Finns  Point,  ff.  J. — ^This  wreck  being  considered  a  dan- 
gerous obstruction  to  navigation,  its  removal  was  authorized  on  April 
12,  1909.  The  work  of  removal  was  completed  on  April  19,  1909.  by 
the  use  of  plant  belonging  to  the  United  States  ana  by  hired  laoor. 
The  total  cost  of  its  removal  was  $200. 

The  total  amount  expended  during  the  past  fiscal  year  upon  re- 
moval of  wrecks  was  $915.33. 

(See  Appendix  H  9.) 

EXAMINATION   AND   SURVEY   MADE   IN   CX)MPLIANCE   WITH   RIVER   AND 
HARBOR  ACT,  APPROVED   MARCH   2,    1907. 

Reports  dated  April  20, 1907,  and  March  20,  1908,  respectively,  on 
preliminary  examination  and  survey  of  NeversinJc  and  Delaware 
rivers,  New  TorJc,  with  a  view  to  the  removal  of  bars  and  other 
obstructions  at  and  near  the  mouth  of  the  Neversink  River,  and  of 
the  Delaware  River  at  and  near  the  mouth  of  the  Neversink  River, 
required  by  the  river  and  harbor  act  of  March  2,  1907,  were  duly 
submitted  by  the  district  officer.  They  were  reviewed  by  the  Board 
of  Engineers  for  Rivers  and  Harbors  pursuant  to  law  and  were  trans- 
mitted to  Congress  and  printed  in  House  Document  No.  1164,  Sixtieth 
Congress,  second  session.    A  plan  for  improvement  at  an  estimated 
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cost  of  $61,392.60  is  presented,  of  which  amount  an  item  of  $6,612.60 
for  removal  of  a  rocK  ledge,  known  as  *'Sims  Clip,''  is  regarded  as 
chiefly  benefiting  raft  navigation  and  should  be  borne  by  the  United 
States,  provided  the  balance  of  the  work,  estimated  to  cost  $54,780, 
is  provided  for  by  State  and  local  interests. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  WILMINGTON,  DEL- 
AWARE, DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  A.  F.  Flagler,  Corps  of 
Engineers,  to  July  31,  1908;  in  the  temporary  charge  of  Maj.  Herbert 
Deakyne  from  July  31  to  Sept.  15,  1908,  and  in  charge  of  Capt. 
L.  H.  Rand,  Corps  of  Engineers,  since  the  latter  date.  Division  Engi- 
neer Col.  D.  W.  JLockwood,  Corps  of  Engineers. 

1.  Cooper  Creek,  New  Jersey. — This  creek  enters  the  Delaware 
River  in  the  city  of  Camden,  just  above  Cooper  Point.  It  was  navi- 
gable at  mean  High  water  for  a  distance  of  9  miles  from  its  mouth  for 
vessels  drawing  5  feet,  and  for  the  first  5  miles  for  vessels  of  llj  feet 
draft.  The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet.  For 
a  distance  of  1^  miles  from  the  mouth  the  width  of  the  stream  aver- 
aged about  80  f^et  at  low  water  and  about  120  feet  between  the  banks, 
and  the  channel  in  its  original  condition  had  a  depth  at  mean  high 
water  of  from  12  to  15  feet,  except  at  one  place  where  the  depth  was 
9ifeet. 

The^project  for  this  improvement  was  adopted  in  the  river  and 
harbor  act  of  June  3.  1896,  and  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  ror  1895,  page  1102.  It  provides  for  the  forma- 
tion, by  dredging,  of  a  channel  70  feet  wide  at. bottom  and  18  feet 
deep  at  mean lii^  water  from  the  mouth  of  the  creek  to  Browning's 
Chemical  Works  and  a  channel  of  the  same  dimensions  through  the 
bar  just  outside  the  mouth — in  all,  a  distance  of  about  9,000  feet. 
The  estimated  cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  as  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

The  simi  of  $2,500  was  expended  in  rebuilding  the  dike  at  Wood- 
bury Creek  referred  to,  and  tne  channel  in  Cooper  Creek  was  dredged. 
This  dredging  resulted  in  the  formation  of  a  cnannel  extending  from 
the  mouth  to  the  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet 
wide,  except  at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet 
deep  at  mean  high  water  (12  feet  at  mean  low  water).  At  State 
street  the  depth  made  was  only  14  to  15  feet  on  account  of  a  city 
water  main  crossing  the  stream  at  that  depth.  Further  operations 
were  suspended  to  await  the  lowering  of  this  pipe  by  the  city. 

In  1906,  to  meet  the  wants  of  the  traffic  in  tne  creek,  the  channel 
was  dredged  between  the  State  Street  Bridge  and  the  12-foot  contour 
in  Delaware  River  to  a  depth  of  12  feet  at  mean  low  water  and  a  width 
of  70  feet. 

The  water  pipe  at  State  street  was  lowered  in  September,  1907,  but 
no  work  has  oeen  done  on  the  improvement  since  for  want  of  suffi- 
cient funds.  The  expenditure  during  the  year  was  for  examination 
and  supervision  expenses. 
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About  65  per  cent  of  the  projected  work  is  completed. 

Under  date  of  April  21,  1909,  the  Chief  of  Engineers  allotted  $5,000 
from  the  appropriation  made  by  the  river  and  harbor  act  of  March  3, 
1909,  for  preservation  and  mamtenance  of  river  and  harbor  works, 
and  approved  project  for  expenditure  of  available  funds,  and  bids 
for  the  dredging  to  be  done  thereunder  will  soon  be  opened. 

The  maximum  drafts  that  could  be  carried  on  Jime  30,  1909,  at 
mean  low  water  were  12  feet  from  the  Delaware  River  to  the  Federal 
Street  Bridge,  thence  9^  feet  to  Camden  Iron  Works,  and  thence  6i 
feet  to  Browning's  Chemical  Works.  The  stream  is  navigable  nearly 
to  Medford  Branch  of  Pennsylvania  Railroad,  a  distance  of  9  miles. 

The  expenditure  during  the  year  was  for  examination  and  supers 
vision  expenses. 

The  amount  expended  to  June  30,  1909,  is  $31,058.90,  exclusive  of 
the  $2,500  expended  in  rebuilding  dike  at  Woodbury  Creek.  Of  this 
amount  $5,382.80  was  for  maintenance. 

The  commerce  for  the  calendar  year  1908,  reported  by  the  Camden 
Board  of  Trade,  was  221,205  tons,  valued  at  $1,807,633. 

The  effect  of  the  improvement  made  in  this  stream  on  freight  rates 
has  been  to  reduce  them  by  permitting  larger  vessels  to  be  secured 
for  long  voyages  than  was  formerly  possible.  The  railroad  rates  to 
points  m  the  United  States  east  of  Cape  Cod  are  25  per  cent  hi^w 
than  by  water. 

It  is  proposed  to  expend  the  funds  recommended  below  to  complete 
the  project  dimensions  of  the  channel  above  the  State  Street  ^Bridge 
and  to  maintain  the  improvement  by  dredging.  This  will  extend  the 
benefits  of  the  improvement. 

July  1, 1908,  balance  unexpended : $3,499.82 

Amount  allotted  from  appropriation  made  by  river  aid  harbor  act  approved 

March  3,  1909 5,000.00 

Received  from  sales 100.00 


8,599.32 
June  30, 1909,  amount  expended  during  fiscal  year,  for  mainternvnce  of  im- 
provement   68.22 

July  1,  1909,  balance  imexpended 8, 541. 10 

Amount  (estimated)  required  for  completion  of  existing  project 5, 131. 18 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 11, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  II.) 

j8.  Mantua  Creek,  New  Jersey, — Mantua  Creek  is  a  stream  flowing 
into  the  Delaware  River  at  a  point  about  10  miles  below  the  terminiU 
and  ferry  of  the  Pennsylvania  Railroad  at  Camden,  N.  J. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  dis- 
tance of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the 
I.  P.  Thomas  &  Sons  Company  for  vessels  of  13  feet  draft;  thence  3J 
miles  farther,  to  Paulsboro,  for  vessels  drawing  9  feet;  thence  SJ  miles 
to  Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  bein^  the 
head  of  stoam  navigation ;  thence  4. 1  miles  to  Mantua,  Hi  miles  above 
the  mouth,  small  boats  and  barges  of  3  to  4  feet  draft  passed  up  on 
the  tide.     The  navigable  portion  is  generally  bordered  by  low  ground, 
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protected  from  ov.erflow  by  earthen  banks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  was  much  obstructed  by  bars, 
sharp  bends,  and  tne  upper  portion  by  stimips  and  overhanging  trees. 
The  stream,  on  account  of  its  flat  watershed,  is  subject  to  only  mod- 
erate freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water.  The 
range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet 
at  Berkley,  and  2  feet  at  Mantua,  which  is  the  head  of  navigation. 
The  low- water  width  near  the  mouth  averaged  160  feet,  decreasing 
to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreased 
to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50  feet. 

The  approved  project  for  me  improvement,  which  was  adopted  by 
Congress  m  river  and  harbor  act  of  March  3,  1899,  contemplates  the 
dre(^ing  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
from  the  12-foot  contour  in  the  Delaware  River,  through  the  marsh  to 
the  phosphate  works,  a  distance  of  2,200  feet;  thence  80  feet  wide  on 
the  Dottom  and  8  feet  deep  to  Paulsboro,  6,300  feet,  making  a  chan- 
nel nearly  direct  by  cutting  off  three  bends;  thence  to  Parkers  Land- 
ing, near  Berkley,  3  miles,  with  one  cut-off  60  feet  wide  and  7  feet 
deep;  and  the  dredging  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3 
feet  deep,  9,000  feet  above  Berkley;  also  the  removal  of  overhanging 
trees  above  Berkley  and  the  construction  of  jetties  on  both  sides  at 
the  mouth  of  the  creek.  The  estimated  cost  of  this  improvement  is 
$145,030.  Such  lands  and  rights  as  were  considered  necessary  for  the 
cut-offs  were  purchased  in  September,  1900,  at  a  cost  of  $8,000. 

Between  1901  and  1905  the  channel  between  the  phosphate  works 
and  Paulsboro  was  dredged  to  the  project  dimensions  and  the  three 
cut-offs  made  as  plannea,  and  a  channel  12  feet  deep  at  mean  low 
water  dredged  direct  from  the  12-foot  contour  in  the  Delaware  River 
to  the  phosphate  works,  cutting  off  the  old  mouth,  the  width  made 
being  110  feet  across  the  flats  and  100  feet  at  the  upper  and  lower 
ends  of  the  dredging. 

For  the  protection  of  the  chamiel  at  the  mouth  a  jetty  754  feet  in 
length  was  constructed  in  1907,  on  the  east  side  of  the  channel,  and  a 
j  tty  579.5  feet  on  the  west  side,  and  a  dike,  524  feet  long,  to  close 
the  "old  mouth  of  the  river. 

During  the  fiscal  year  1909  the  channel  was  dredged  to  a  depth  of 
13  feet  at  mean  low  water  and  a  width  of  100  feet  from  the  12-foot 
curve  in  the  Delaware  River  to  the  upper  end  of  the  I.  P.  Thomas  & 
Sons'  fertilizer  works,  thence  9  feet  deep  and  80  feet  wide  to  the 
highway  bridge  at  Paulsboro,  and  thence  a  distance  of  12,000  feet 
8  feet  deep  and  60  feet  wide,  these  depths  including  1  foot  for  over- 
depth  allowed  under  the  contract.  The  portion  of  this  work  below 
the  Paulsboro  highway  bridge  was  maintenance  work. 

About  55  per  cent  of  the  projected  work  has  been  done. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$96,707.35,  of  which  $93,707.35  is  on  the  present  project,  and  of  this 
latter  $7,203.18  was  for  maintenance. 

The  maximum  drafts  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  creek  under  improvement  are 
12  feet  to  the  phosphate  works,  thence  8  feet  to  raulsboro,  and 
thence,  for  12,000  feet,  7  feet.  The  stream  is  navigable  for  small 
craft  for  about  one-half  mile  above  Mantua. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  the 
entire  river,  but  the  receipts  by  water  at  Mantua  during  the  calendar 
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year  1908  were  35,250  tons,  valued  at  $214,225.  This  is  but  a  small 
fraction  of  the  entire  traffic. 

The  river  and  harbor  act  of  March  3,  1909,  provided  for  a  prelimi- 
nary examination  and  siu^ey  of  Mantua  Creek,  **with  a  view  to 
continuing  improvenaent  to  the  head  of  navigation,"  and  the  survey 
is  now  in  progress. 

It  is  proposed  to  expend  the  funds  recommended  below  on  the 
construction  of  the  project  channel  above  Paulsboro  and  on  the  main- 
tenance of  the  improvement  below  Paulsboro  by  dredging  and  jetty 
repairs.     This  will  extend  the  availability  of  the  stream  for  navigation. 

July  1,  1908,  balance  unexpended $13, 167. 16 

Received  from  sales 100. 00 


13,267.16 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |5, 221.  33 

For  maintenance  of  improvement 7, 203. 18 

12,424.61 

July  1,  1909,  balance  unexpended o  842. 65 

Amount  (estimated)  required  for  completion  of  existing  project 57, 783. 18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Jul}r  1,  1909 31, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  I  2.) 

S.  Raccoon  Creek,  New  Jersey. — ^This  creek  rises  in  Gloucester 
Countv,  Hows  in  a  northwesterly  direction,  and  empties  into  the  Dela- 
ware iRiver  at  a  point  nearly  opposite  Marcushook,  Pa.  A  pre- 
liminary examination  and  survey  of  Raccoon  Creek  was  made  in 
1899,  and  a  report,  with  estimated  cost  of  improvement,  is  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  1590-1598. 

It  was  navigable  at  high  water  for  a  distance  of  If  miles  above  its 
mouth  to  Bridgeport  for  vessels  of  9  feet  draft,  thence  3 J  miles 
farther  to  Springer's  wharf  for  vessels  drawing  7  feet,  and  thence 
4}  miles  to  Swedesboro,  the  head  of  steam  navigation  ror  boats  and 
barges  having  a  draft  of  4  feet.  Above  Swedesboro  the  stream  was 
narrow,  shoal,  and  very  crooked.  The  navigable  portion,  when  it 
left  fast  land,  wound  tnrough  meadows  lying  2  or  3  feet  above  low 
water,  which,  except  for  the  2  miles  immediately  below  Swedesboro, 
were  generally  protected  from  overflow  by  revetted  earthen  banks. 
Navigation  was  much  obstructed  by  bars  and  a  few  sharp  bends. 

The  range  of  tide  varies  from  6  feet  at  the  confluence  with  the 
Delaware  River  to  4.9  feet  at  Swedesboro,  where  it  is  considerably 
influenced  by  winds  and  freshets. 

The  approved  project,  adopted  by  river  and  harbor  act  of  June  13, 
1902,  proposes  the  formation  of  a  dredged  channel  7  feet  deep  and 
75  feet  in  width  at  mean  low  water  from  the  mouth  for  a  distance 
of  1}  miles  to  Bridgeport,  thence  a  channel  of  the  same  depth  and 
60  feet  wide  to  Sprmger's  wharf^  and  thence  a  channel  5  feet  deep 
at  mean  low  water  and  40  feet  m  width  to  the  head  of  navigation 

a  In  addition  to  this  balance  the  sum  of  $7,000  is  made  available  by  the  river  and 
harbor  act  of  March  3,  1909,  but  not  yet  aUotted. 
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at  Swedesboro,  9f  miles  from  its  mouth,  together  with  the  widening 

of  the  channel  around  sharp  bends,  at  an  estimated  cost  of  $102,135. 

Between  1903  and  1906  a  continuous  channel  was  dredged  to  the 

Eroject  dimensions  from  the  mouth  to  the  highway  bridge  at  Swedes- 
oro,  except  widening  at  bends  and  the  construction  of  the  cut-off 
at  Molonox  shoal. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $15,000 
for  continuing  the  improvement  and  for  maintenance,  and  authorized 
a  sufficient  amount  tnereof  to  be  applied  to  the  making  of  a  cut-off 
at  Molonox  shoal,  with  proviso  that  no  expenditure  should  be  made 
thereon  imtil  the  land  needed  therefor  should  have  been  deeded  to  the 
United  States  free  of  expense.  This  title  has  been  acquired  and  con- 
tract entered  into  for  making  the  cut-off.  Work  imder  this  contract 
was  begun  on  May  13, 1909,  and  to  the  end  of  the  fiscal  year  a  length 
of  3,370  feet  of  channel  had  been  completed.  The  maintenance 
expenses  were  for  supervision  and  examination. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$26,271.30,  of  which  $3,246.76  was  for  maintenance.  Of  the  former 
amount  $25,514.07  was  on  the  present  project. 

The  maximum  drafts  that  could  be  carried  on  June  30.  1909,  at 
mean  low  water  were  7  feet  from  the  Delaware  River  to  Bridgeport, 
6  feet  to  Springer's,  and  4  feet  thence  to  Swedesboro. 

The  improvement  of  the  stream  has  so  far  had  no  marked  effect 
upon  freight  rates.  Perishable  freight  is  now  expeditiously  carried 
and  bulky  freight  by  water  costs  only  about  half  that  hj  raU.  The 
execution  of  the  work  has  altered  the  stream  by  increasmg  the  tidal 
range  in  the  upper  waters  about  1  foot  and,  tKerefore,  to  effe<jt  the 
provisions  of  the  project,  it  is  necessary  to  do  additional  dredging  to 
secure  the  low  water  depth  contemplated.  About  one-half  of  the  pro- 
jected work  has  been  done. 

The  coBMnerce  of  the  creek  dming  the  calendar  year  1908,  as  re- 
ported, was  92,268  tons,  valued  at  $879,150. 

It  is  proposed  to  expend  the  funds  recommended  below  in  obtaining 
the  project  depth  on  the  new  mean  low  water  level,  in  widening  the 
benas,  and  in  maintenance;  all  in  extension  of  benefits  to  navigation. 

July  1,  19(58,  balance  unexpended $23,941.69 

Received  from  sales 100.00 


24,041.69 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 021. 66 

For  maintenance  of  improvement 191.  33 

2, 212. 99 

July  1,  1909,  balance  unexpended 21, 828.  70 

July  1,  1909,  outstanding  liabilities 1, 980. 00 

July  1,  1909,  balance  available 19, 848. 70 


July  1,  1909,  amoimt  covered  by  uncompleted  contracts 14, 700. 00 

Amount  (estimated)  required  for  completion  of  existing  project 57, 326.  33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :^, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 15, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 3.)  ^  , 
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4'  Salem  Rwery  New  Jersey. — In  1872  the  upper  part  of  this  river 
was  separated  from  the  lower  part  by  a  dam  and  was  connected  with 
the  Delaware  River  by  a  canal  forming  two  independent  streams  with 
mouths  about  10  miles  apart. 

Prior  to  the  adoption  of  the  present  project  $17,209.34  had  been 
expended  on  improvement  of  this  stream,  of  which  $10,000  was  ap- 
phed  to  work  in  Salem  Cove,  at  the  natural  mouth  below  Salem,  with 
which  a  channel  8  feet  deep  and  100  feet  wide  at  low  water  was 
obtained,  and  $7,209.34  to  improvement  of  the  upper  river  in  the 
formation  of  a  channel  6  feet  deep  and  50  feet  wide  at  mean  low 
water  up  to  Hoxies  Landing. 

Report  of  survey  on  which  the  present  project  is  based  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1245, 
and  report  thereon  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
is  printed  in  River  and  Harbor  Committee  Document  No.  12,  Fifty- 
ninth  Congress,  second  session. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  which  appropriated  $29,000  for  completion  of  the  im- 
provement. It  provides  for  dredging  the  lower  nver  below  Salem 
100  feet  wide  and  9  feet  deep  at  mean  low  water,  amplifying  at  the 
bends  so  as  to  permit  the  passage  of  vessels  200  feet  long  from  Dela- 
ware River  up  to  the  hignway  bridge  over  Little  Salem  Creek,  in- 
cluding the  removal  of  the  stony  bars  m  front  of  the  city  wharves  and 
at  the  bend  above  the  brickjard.  The  estimated  cost  of  this  work,  as 
given  by  the  Board  of  Engmeers  for  Rivers  and  Harbors  in  report  of 
January  16,  1907,  is  $29,000,  subsequently  increased  to  $38,600. 

After  an  examination  of  the  channel  proposals  were  invited  in  July, 
1907,  for  the  required  dredging,  but  as  only  one  bid  was  received,  at 
27.5  cents  per  cubic  yard,  which  was  considered  excessive,  it  was 
rejected.  Proposals  were  again  opened  in  May,  1908,  under  more 
favorable  conditions,  thei  lowest  bid  received  this  time  being  19.9 
cents  per  cubic  yard. 

In  the  examination  above  referred  to  it  was  found  that  the  amount 
of  material  to  be  excavated  to  obtain  the  project  channel  dimensions, 
with  an  allowance  of  1  foot  for  overdepth  dredging,  would  be  con- 
siderably in  excess  of  that  given  in  the  report  of  survey  of  1897,  and. 
upon  recommendation  of  the  Chief  of  Engineers,  the  Secretary  or 
War,  in  accordance  with  section  2  of  the  river  and  harbor  act  of 
March  2,  1907,  authorized  the  expenditure  of  the  available  funds  to 
the  excavation  of  a  channel  of  such  dimensions  as  could  be  secured 
thereby. 

Accordingly  a  contract  for  dredging  was  entered  into  and  com- 

{)leted  April  30,  1909.  The  channel  was  dredged  to  a  depth  of  10 
eetj  including  one  foot  for  overdepth  made  under  the  contract,  and 
a  width  of  100  feet  from  the  9-foot  curve  in  the  Delaware  River  to 
the  9-foot  depth  in  Salem  River,  a  distance  of  7,350  feet;  and  from 
the  lower  part  of  Little  Salem  River  to  the  Covered  Bridge,  a  sta- 
tionary structure,  a  distance  of  2,920  feet,  the  channel  was  dredged 
to  a  depth  of  9  feet  at  mean  low  water  and  a  width  of  75  feet,  resulting 
in  a  channel  9  feet  deep  at  mean  low  water  from  the  Delaware  River 
to  the  Covered  Bridge,  the  head  of  navigation  at  Salem,  a  distance 
of  about  4^  miles,  the  width  being  100  feet  in  the  Delaware  River 
to  inside  the  mouth  of  Salem  River,  widening  to  200  feet  at  the 
beacon,  and  thence  75  feet  to  Salem.  The  maintenance  expense 
was  for  examination  and  supervision. 
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About  80  per  cent  of  the  projected  work  has  been  done. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  river  imder  improvement  between 
Salem  and  the  Delaware  River  was  9  feet,  the  nse  and  fall  of  tide 
being  6  feet. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$45,273.89,  of  which  $28,064.55  is  on  the  present  project,  of  which 
$357.22  was  for  maintenance. 

The  commerce  for  the  calendar  year  1908  was  121,658  tons,  valued 
at  $3,063,051.  The  effect  of  the  improvement  on  freight  rates  has 
not  been  reported,  but  it  has  facilitated  and  expedited  shipments  of 
fruits  and  other  perishable  merchandise. 

In  view  of  the  lact  that  the  approved  project  can  not  be  completed 
with  the  funds  appropriated  on  the  ongmal  estimate  for  completion, 
recommendation  is  made  below  for  an  additional  appropriation  of 
$9,957.22  to  complete  the  project,  and  for  the  necessary  funds  to 
maintain  the  channel,  all  of  which  will  extend  the  benefits  resulting. 

July  1, 1908,  balance  unexpended $28, 063. 11 

Received  from  sides 100. 00 


28, 163. 11 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $26, 770. 44 

For  maintenance  of  improvement 357. 22 

27,127.66. 


July  1, 1909,  balance  unexpended «1, 035. 45 

July  1, 1909,  outstanding  liabilities 13.20 

July  1, 1909,  balance  available 1, 022. 25 

Amount  (estimated)  required  for  completion  of  existing  project 9, 957.  22 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tbe 
balance  unexpended  Jul^  1,  1909 14,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

^    1897 ,  and  of  section  7  of  the  river  and  harbor  act  of  1899 . 

CSee  Appendix  I  4.) 

5.  ATlorva/jf  Creek,  New  Jersey,— This  is  a  tidal  tributary  of  the 
Delaware  River,  flowing  westerly  in  the  southwestern  part  of  New 
Jersey,  its  mouth  being  about  50  miles  below  Camden,  N.  J.  In  its 
ori^nal  condition  the  creek  was  obstructed  between  its  mouth  and 
Quinton,  a  distance  of  about  10  miles,  by  shoal  areas  in  the  upper 
half  of  the  stream,  which  reduced  the  low-water  depths  to  from  1.3 
to  4  feet.  The  mean  range  of  tide  is  6  feet  at  the  mouth  and  4  feet 
at  Ouinton^  the  head  of  navigation. 

The  original  project  of  1889  proposed  the  formation  by  dredging 
of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Quinton  to  a  point  about  1,000  feet  above  upper  Hancock  Bridge; 
uience  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  the  ''Square."  where  the  work  was  to  be  supplemented  by 
a  dike.  At  a  locaUty  known  as  the  ''Canal/'  in  addition  to  a  chan- 
nel of  the  last-named  dimensions,  the  width  of  the  stream  was  to  be 
increased  to  about  150  feet  between  its  low-water  Unes.    The  project 

a  In  addition  to  this  balance  the  sum  of  $5,000  is  made  available  by  the  river  and  , 
hartxir  act  of  March  3, 1909,  but  not  yet  aUotted.  Digitized  by  V^UUy  le 
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was  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  formed 
by  a  single  row  of  piles  above  upper  Hancock  Bridge.  This  modifi- 
cation did  not  increase  the  originally  estimated  cost  of  the  work, 
which  is  $25,000. 

Channels  from  40  to  75  feet  wide  and  6  feet  deep  at  mean  low  water 
have  been  dredged  at  various  localities,  and  dikes  300  and  404  feet  in 
length,  respectively,  have  been  constructed  at  the  "Square"  and 
above  upper  Hancock  Bridge.  The  channel  has  been  dredged  not 
less  than  75  feet  wide  and  6  feet  deep  from  the  mouth  to  a  point 
one-half  mile  below  Hancock  Bridge,  and  thence  60  feet  wide  and 
6  feet  deep  to  the  upper  end  of  a  shoal  just  above  Hancock  Bridge, 
a  distance  of  4.92  mifes.    This  work  extended  to  January,  1908. 

The  river  and  harbor  act  of  March  2,  1907,  appropnated  $5,000 
for  continuing  improvement  and  maintenance,  and  autnorized  a  suflS- 
cient  amount  thereof  to  be  appUed  to  the  construction  of  a  cut-off  at 
Fosters  Bottle,  with  the  proviso  that  no  expenditure  should  be  made 
thereon  until  all  land  needed  for  such  cut-on  should  be  deeded  to  the 
United  States  free  of  expense.  During  the  past  fiscal  year  this  title 
was  obtained,  and  under  a  contract  the  cut-off  at  Fosters  Bottle  was 
made,  and  resulted  in  a  straight  channel  through  it  of  a  minimum 
depth  of  7  feet  at  mean  low  water  and  a  bottom  width  of  a  least  76 
feet,  1  foot  overdepth  and  side  slopes  having  been  allowed  in  accord- 
ance with  the  contract.     This  completed  the  contract. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$28,875.84,  of  which  $7,478.11  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  to 
Quinton,  was  4^  feet. 

The  commerce  of  the  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  agricultural  products,  etc.  The  tonnage  for 
the  calendar  year  1908  was  18,400,  valued  at  $658,125. 

The  freight  rates  are  reported  to  have  been  lowered  by  reason  of 
the  improvement  of  the  creek,  but  to  what  extent  is  not  stated. 
Larger  boats  are  enabled  to  enter  and  depart,  and  shipments  have 
been  facilitated  very  much  by  avoiding  delays  in  waiting  for  tides. 

It  is  proposed  to  expend  the  funds  recommended  below  in  main- 
tenance of  the  improvement  by  dredging,  which  will  extend  the  bene- 
fits of  the  improvement. 

July  1, 1908,  balance  unexpended $5,032.87 

Received  from  sales *       100.00 


5, 182. 87 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      4,908.71 


July  1, 1909,  balance  unexpended ^224. 16 

Amount  (estimated)  required  for  completion  of  existing  project 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 7, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  15.) 

a  In  addition  to  this  balance  the  sum  of  $5,000  is  made  available  by  the  river  and 
harbor  act  of  March  3, 1909,  but  not  yet  allotted. 
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6,  Cohansey  River,  New  Jersey. — In  its  original  condition  this  river 
or  creek  was  navigable  to  Bndgeton,  19  miles  above  the  mouth, 
through  a  tortuous  channel  of  ample  depth.  The  obstructions  to 
navigation  were  foimd  at  Bridgeton,  where  the  city  gas  and  water 
mains  were  laid  at  a  depth  of  only  4  feet  below  low  water,  and  at  the 
mouth,  where  the  river  discharged  into  Delaware  Bay  across  a  soft 
mud  bar  without  any  well-defined  channel.  At  Bridgeton  there  is  a 
fixed  bridge  known  as  the  Nail  Works  Bridge,  and  just  above  the 
bridge  is  a  ihilldam  which  limits  the  tidal  basin  of  the  stream. 

Prior  to  adoption  of  the  present  project  $36,000  had  been  expended 
in  dredging  a  channel  7  feet  deep  at  mean  low  water  70  to  90  feet 
wide  to  the  Broad  Street  Bridge,  40  feet  wide  above  to  the  Commerce 
Street  Bridge,  thence  4  feet  deep  to  the  Nail  Works  Bridge. 

The  present  project  is  printed  in  House  Document  No.  645,  Fifty- 
ninth  Congress,  first  session,  and  was  adopted  in  the  river  and  harbor 
act  of  March  2,  1907.  It  provides  for  dredging  a  cut  100  feet  wide 
and  7  feet  deep  at  mean  low  water  at  the  moutn,  and  for  dredging  a 
channel  to  the  same  depth  in  the  river  from  Stony  Point  to  the  Nail 
Works  Bridge,  the  widths  to  be  100  feet  to  Broad  Street  Bridge, 
thence  75  feet  to  the  Commerce  Street  Bridge,  and  thence  60  feet  to 
the  Nail  Works  Bridge,  at  an  estimated  cost  of  $55,800,  which  is  the 
amount  appropriated^ 

The  range  of  tides  at  the  mouth  is  about  5i  feet,  and  at  Bridgeton 
is  nearly  7 leet,  which  was  practically  all  the  available  depth  along  the 
wharves  of  the  town. 

The  gas  and  water  mains  obstructing  the  channel  at  Bridgeton 
having  been  removed,  the  channel  was  dredged  between  August,  1907. 
and  February,  1908,  from  deep  water  at  Stony  Point  to  the  nail 
works,  the  depth  made  being  8  feet  at  mean  low  water — which  in- 
cludea  1  foot  for  overdepth  allowed  imder  the  contract — 100  feet 
wide  to  Broad  street,  75  feet  wide  thence  to  Commerce  street,  and  60 
feet  wide  thence  to  the  Nail  Works  Bridge. 

No  work  was  done  during  the  past  fiscal  year.  The  expenditures 
were  for  inspection  and  supervision  expenses. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  locaHty  imder  improvement  was  7  feet  to 
head  of  navigation  except  that  only  5  feet  draft  was  available  over  the 
bar  at  the  mouth. 

No  work  can  be  done  at  the  mouth  imtil  title  has  been  secured  to  a 
tract  of  land  needed  for  a  cut-oflF.  Negotiations  for  the  transfer  to 
the  United  States  of  this  land  free  of  cost  have  been  in  progress  for 
some  time,  but  owing  to  legal  obstacles  have  not  yet  been  consum- 
mated. 

The  amoimt  expended  on  this  improvement  imder  the  present 
project  to  June  30,  1909,  is  $23,156.67,  of  which  $52.78  was  for  main- 
tenance.   About  40  per  cent  of  the  projected  work  has  been  done. 

The  commerce  for  the  calendar  year  1908  is  reported  to  have  been 
51,817  tons,  valued  at  $371,600. 

it  is  proposed  to  expend  the  funds  recommended  below  in  main- 
tenance of  the  improvement  to  extend  the  benefits  and  to  make  them 
available  at  ail  stages  of  the  tide. 
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July  1, 1908,  balance  unexpended $32,096.11 

Received  from  sales 100.00 


32, 796. 11 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 52. 78 


July  1,  1909,  balance  unexpended «  32, 743. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
193 1 ,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1,  1909 6,000.00 

Submitted  in  com()liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  I  6.) 

7.  TucJcerton  Greek,  New  Jersey. — This  is  a  tidal  stream  flowing 
into  Little  E^^  Harbor,  on  the  Atlantic  coast,  northeast  of  Atlantic 
City.  A  preliminary  examination  and  survey  of  the  creek  were 
made,  ana  a  report  recommending  its  improvement  is  printed  in 
Annual  Report  of  the  Chief  of  Engmeers  for  1900,  pages  1612-1615. 

The  origmal  low-water  depth  at  Tuckerton,  the  head  of  naviga- 
tion, was  15  inches,  which  increased  gradually  to  4  feet  at  the  mouth 
of  the  creek,  a  distance  of  2  miles.  From  the  mouth  of  the  creek 
across  the  flats  to  Gaunts  Point,  seven-eighths  of  a  mile,  the  low-water 
depths  were  2  to  2^  feet.     The  mean  tidal  range  is  2^  feet. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  the  dredging  of  a  channel  6  feet  deep  at  mean 
low  water  and  80  feet  wide  from  Gaunts  Point,  seven-eights  of  a 
mile,  to  the  mouth  of  the  creek;  thence  a  channel  of  the  same  depth 
and  75  feet  wide,  1  mile,  to  Parkers  Landing;  thence  a  channel  of 
the  same  depth  and  60  feet  wide,  five-eighths  of  a  mile  farther,  to 
West  Tuckerton  Landing;  thence  a  channel  5  feet  deep  at  mean  low 
water  and  60  feet  wide  for  three-eighths  of  a  mile  to  just  above  Scow 
Landing,  and  thence  a  channel  3  feet  deep  at  mean  low  water  and  40 
feet  wide  for  one-eighth  of  a  mile  to  the  milldam  at  Tuckerton,  together 
with  the  widening  of  the  channel  at  sharp  bends;  the  channel  across 
the  cove  between  the  mouth  of  the  creek  and  Oyster  Bed  Point  to 
be  supplemented,  if  necessary,  by  a  revetment  wall  along  its  north- 
em  side.  The  estimated  cost  of  the  work,  including  contingencies, 
is  $61,380.  Under  authority  contained  in  the  river  and  harbor 
act  of  March  3,  1905,  the  Secretary  of  War  authorized  the  location 
of  the  channel  at  the  mouth  to  be  cnanged  so  as  to  lead  it  in  a  south- 
southeast  direction  directly  to  the  deep  water  at  the  head  of  March- 
elder  channel  instead  of  to  Gaunts  Point. 

The  channel  has  been  dredged  to  the  project  widths  from  the 
mouth  of  the  river  to  a  point  2,100  feet  below  the  milldam  at  Tucker- 
ton, the  depth  made  being  6  feet  at  mean  low  water,  except  the  upper 
581  feet,  which  was  dredged  to  5  feet  at  mean  low  water.  This 
completed  about  one-half  of  the  project. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $12,000 
for  continuing  the  improvement,  and  a  project  for  the  expenditure  of 
the  appropriation  was  duly  approved  by  the  Chief  or  Engineers. 

a  In  addition  to  this  balance  the  sum  of  $6»000  is  made  available  by  the  river  and 
harbor  act  of  March  3,  1909,  but  not  yet  allotted. 
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This  included  dredging  of  the  cut  from  the  mouth  of  Tuckerton 
Creek  to  the  Marchelder  channel.  It  was  then  found,  however,  that 
dredging  along  that  line  would  destroy  several  oyster  beds  held  and 
owned  by  private  parties  under  leases  from  the  State  of  New  Jersey, 
and  it  was  therefore  concluded  to  defer  operations  until  this  matter 
could  be  adjusted. 

Under  date  of  December  16,  1907,  the  chief  of  the  bureau  of  shell 
fisheries  of  the  State  of  New  Jersey  advised  this  department  that 
all  objection  to  the  proposed  dredging  had  been  removed,  and  there- 
upon contract  for  the  dredging  was  entered  into.  The  contract  pro- 
vided for  dredging  a  straight  channel  from  deep  water  of  March- 
elder  channel,  off  Parkers  Island,  across  the  flats  of  Little  Egg  Harbor 
to  the  moutn  of  Tuckerton  Creek,  passing  through  the  point  on 
the  southwest  side  of  the  mouth,  and  then  dredging,  as  far  as  the 
available  funds  would  permit,  the  upper  river,  the  depths  to  be  5 
feet  at  mean  low  water  from  Marchelder  channel  to  Scow  Landing, 
and  thence  3  feet  to  the  milldam. 

The  contractor's  plant  arrived  at  the  lower  end  of  Marchelder 
channel  on  June  19,  1908,  and  to  the  end  of  July  only  1,048  cubic 
yards  of  material  had  been  dredged,  and  no  worlc  was  done  there- 
after. On  September  10,  1908,  the  contract  was  annulled.  New 
proposals  for  the  dredging  were  opened  October  30,  1908,  but  as  the 
prices  bid  were  excessive  the  bids  were  rejected. 

The  river  and  harbor  act  of  March  3,  1909,  provided  $2,000  for 
maintenance  of  this  improvement,  and  proposals  were  then  invited 
for  dredffing  with  the  entire  amount  available,  but  no  bid  was  received. 
Proposals  were  again  invited  upon  revised  specifications  and  these 
are  to  be  opened  July  8,  1909. 

The  maximum  drafts  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  locality  of  the  improvement  were  2  feet 
from  the  milldam  to  Scow  Landmg,  4  feet  tnence  to  West  Tucker- 
ton, 5i  feet  thence  to  Parkers,  6  feet  thence  to  the  mouth,  and 
thence  2^  feet  to  the  head  of  Marchelder  channel. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$24,846.43,  of  which  $2,215.15  was  for  maintenance. 

The  commerce  reported  for  the  calendar  year  1908  is  26,609  tons, 
valued  at  $1,192,898. 

The  improvement  of  Tuckerton  Creek  is  not  yet  suflSciently  advanced 
to  show  any  material  decrease  in  freight  rates.  Shipments  from 
distant  points  have,  however,  been  increased  and  facilitated,  although 
lumber-laden  vessels  still  are  obliged  to  await  tides  at  the  flats  at 
the  mouth  of  the  creek. 

As  the  project  progresses  it  is  believed  that  cost  of  maintenance  will 
decrease. 

It  is  contemplated  to  expend  the  funds  recommended  below  in 
dredging  for  restoring  and  maintaining  the  present  channel  and  in 
completmg  the  work  under  the  approved  project  to  render  the 
improvement  available. 

9001— BNQ  1909 14 
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July  1, 1908,  balance  unexpended $12,033.09 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 2,000.00 

14,033.09 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   879.52 


July  1,  1909,  balance  unexpended 13,153.57 

July  1,  1909,  outstanding  liabilities 118.81 

July  1,  1909,  balance  available 13,034.76 

Amount  (estimated)  required  for  completion  of  exi  tirg  project 27, 380. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  ex(  lusiveof  the 
balance  unexpended  July  1,  1909 31, 380. 00 

Submitted  in  compliance  with  requirement*'  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(See  Appendix  17.) 

5.  Cold  Spring  Inlets  New  Jersey. — This  is  a  new  work.  The 
locality  is  on  the  coast  of  New  Jersey,  about  3  miles  east  of  the  city 
of  Cape  May.  Within  the  inlet  there  was  originally  a  natural  basin 
about  6  feet  deep  and  60  acres  in  area.  In  the  throat  of  the  inlet  the 
depth  was  29  feet  at  mean  low  water  and  on  the  outside  bar  there 
was  a  minimum  depth  of  3.5  feet  at  low  water  about  one-half  mile 
out.     There  was  no  commerce. 

Improvement  of  the  locality  was  begun  by  private  parties  to  en- 
large the  basin  inside  the  inlet  to  about  500  acres  in  area,  with  a 
depth  of  30  to  40  feet;  and  to  complete  the  plan  for  a  safe  land- 
locked harbor  for  commerce  and  refuge  the  General  Government  has 
undertaken  to  provide  a  suitable  connection  between  it  and  the  deep 
water  in  the  ocean,  so  as  to  make  the  harbor  accessible  to  seagoing 
vessels. 

The  plan  of  improvement  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  contemplates  providing  an  entrance  channel  25  feet 
deep  at  mean  low  water  by  construction  of  par«dlel  jetties  750  to  850 
feet  apart  and  dredging  between  them,  at  an  estimated  cost  of 
$1,311,000.  The  adoption  of  this  project  was  conditional  upon  the 
contribution  of  $100,000  toward  the  improvement  by  local  authori- 
ties or  private  parties.  This  contribution  was  made  by  deposit  on 
February  28,  1908,  with  the  assistant  treasurer  of  the  United  States 
at  Philadelphia,  Pa.,  of  $100,000  to  the  credit  of  Mai.  C.  A.  F.  Flagler, 
Corps  of  Engineers,  the  district  engineer  officer,  oy  the  Cape  May 
Real  Estate  Company. 

All  the  requirements  of  the  act  of  1907  relative  to  conveyance  of 
land,  etc.,  have  been  carried  out  and  the  deeds  of  conveyance  to  the 
United  States  approved  by  th^  Department  of  Justice. 

The  dredging  of  the  harbor  is  a  little  more  than  one-half  com- 

Eleted;  no  work  is  in  progress  at  present.  By  an  instrument  dated 
December  9,  1908,  supplemental  to  an  agreement  executed  June  25, 
1907,  the  time  for  the  completion  of  the  inner  harbor  by  the  Cape  May 
Real  Estate  Company  is  extended  to  September  30,  1910. 

The  report  of  survey  upon  which  the  plan  of  improvement  is  based 
is  printed  in  House  Document  No.  388,  Fifty -nintn  Congress,  second 
session. 
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On  October  3,  1907,  proposals  were  opened  for  the  required  jetty 
work  and  award  made  to  the  lowest  bidder,  the  Seacoast  Construction 
Company,  of  New  York.  This  company,  however,  failed  to  execute 
the  contract  required,  and  later,  upon  evidence  that  it  had  been 
merged  into  the  fereakwater  Construction  and  Engineering  Company, 
a  contract,  dated  January  18,  1908,  was  entered  mto  with  that  com- 
pany on  the  bid  submitted  by  the  Seacoast  Construction  Company, 
the  work  to  be  commenced  within  sixty  days  and  completed  withm 
two  years  and  two  months  after  notification  of  approval  of  the  con- 
tract, which  was  received  by  the  company  on  April  20,  1908. 

The  United  States  work  at  this  point  is  uncfer  a  continuing-con- 
tract  appropriation;  the  balance  oi  the  authorization  remaimng  to 
be  appropriated  is  $379,800. 

Work  under  the  contract  was  begun  at  the  site  on  July  29,  1908, 
by  the  Breakwater  Company,  the  legal  assignee  and  successor  of  the 
Breakwater  Construction  and  Engineering  Company,  and  to  the  end 
of  the  fiscal  year  about  29  per  cent  of  the  contract  work  had  been 
done.  In  the  west  pile,  brush,  and  stone  jetty  and  in  the  wing  of  that 
jetty  the  piling  had  been  placed,  and  in  the  pile,  brush,  and  stone 
wing  of  the  east  jetty  369  piles  had  been  driven.  About  75,079  net 
tons  of  stone  had  been  deposited  in  the  east  and  west  jetties. 

Under  date  of  May  13,  1909,  the  Acting  Secretary  of  War  approved 
supplementary  articles  of  agreement  entered  into  with  the  Break- 
water Company  for  the  omission  of  the  lower  wales  and  the  substitu- 
tion of  brush  in  place  of  stone  to  a  varying  height  of  from  half  tide  to 
high  water  for  tne  purpose  of  deflecting  and  directing  the  tidal  cur- 
rent and  facilitating  the  work  of  scouring  a  channel  through  the  bar 
of  sufficient  depth  to  allow  the  passage  of  barges  of  stone  for  filling 
the  jetty,  in  consideration  of  which  the  Breakwater  Company  allows 
the  United  States  a  rebate  of  SI, 170  and  a  deduction  of  $1.75  for  each 
cubic  yard  of  stone  replaced  by  brush. 

The"  range  of  tide  at  the  inlet  is  4^  feet. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
'  $120,246.37,  of  which  $2,800.41  was  from  funds  contributed  by  the 
Cape  May  Real  Estate  Company. 

July  1,  1908,  balance  unexpended $628, 979.  58 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 284, 000. 00 

912, 979.  58 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   al02,O25.95 

July  1,  1909,  balance  unexpended 810,953.63 

July  1,  1909,  outstanding  liabilities 43, 160. 00 

July  1,  1909,  balance  available b  767, 793.  63 

July  1,  1909,  amount  covered  by  uncompleted  contracts 486, 930. 00 

Amount  (estimated)  required  for  completion  of  existing  project 379, 800. 00 

(See  Appendix  18.) 

^United  States  funds,  $99,225.54;  private  contribution,  $2,800.41. 
6 United  States  funds,  $712,766.77;  private  conUibution,  $55,026.86^ 
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9.  Wilmington  EarboTj  Delaware, — ^The  harbor  of  Wilmington, 
Del.,  is  in  the  Christiana  River  and  includes  a  length  of  about  4  miles 
above  its  mouth  at  the  Delaware  River.  It  also  includes  the  navi- 
gable portion  of  the  Brand^wine  River  (2  miles),  which  flows  into 
the  Christiana  River  at  a  point  about  If  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  en- 
trance to  this  stream  was  about  8^  feet.  The  minimum  depth  in 
the  channel  in  the  portion  of  the  river  below  Third  Street  bridge, 
Wilmington,  was  8  feet.  This  depth  was  increased  in  1836  by  dredg- 
ing to  10  feet  below  low  water,  and  under  projects  of  1871  and  1881 
to  12  and  15  feet,  respectively. 

The  present  project  is  based  upon  a  survey  made  in  1895  and 
adopteci  in  river  and  harbor  act  of  June  3,  1896.  It  provides  for 
the  formation,  by  dredging,  rock  removal,  and  construction  of  dikes, 
of  a  channel  in  the  Christiana  River  21  feet  deep  at  mean  low  water 
from  that  depth  in  the  Delaware  River  to  the  pulp  works,  a  distance 
of  about  4  miles,  and  thence  diminishing  to  a  depth  of  10  feet  at 
mean  low  water  to  the  draw  pier  of  the  rhiladolphia,  Baltimore  and 
Washington  Railroad  cut-off  bridge  No.  4,  the  width  at  bottom  vary- 
ing between  250  feet  at  the  mouth  and  200  feet  at  bridge  No.  4.  The 
project  further  provides  for  the  removal  of  shoals  from  bridge  No.  4 
to  Newport  to  a  depth  of  7  feet  at  mean  low  water.  This  project  was 
completed  in  1906.  The  depth  made  over  the  rock  ledges  just  above 
and  oelow  the  Third  Street  Bridge  is  about  21^  feet. 

Further  work  contemplated  is  for  maintenance  of  the  improvement. 

Under  an  act  of  the  legislature  of  the  State  of  Delaware  approved 
March  9,  1901,  authorizing  and  requiring  the  city  of  Wilmington  to 
contribute  to  the  extent  of  10  per  cent  of  the  amount  expended  by  the 
United  States  Government,  for  the  improvement  or  Wilmington 
Harbor,  the  sum  of  $4,400.54  was  expended  by  the  city  of  Wilmington 
in  October  and  November,  1906,  in  dredging  the  channel  between  the 
Third  Street  Bridge  and  the  Market  Street  Bridge,  resulting  in  a  con- 
tinuous channel  75  feet  wide  and  17  feet  deep  at  mean  low  water 
between  the  points  named,  and  connecting  them  with  the  channel 
dredged  by  the  General  Government.  This  work  was  done  under  the 
supervision  of  the  local  United  States  engineer  officer. 

The  city  of  Wihnington  also,  under  the  state  law  above  referred  to, 
appropriated  the  further  sum  of  $6,567.41  as  its  contribution  for  the 
fiscal  year  1909  for  the  improvement  of  Wilmington  Harbor,  but  this 
money  has  not  been  expended  or  turned  over  for  expenditure  to  the 
local  United  States  engineer  officer,  as  required  by  the  state  act, 
although  readiness  to  expend  it  was  expressed  by  him.  This  appro- 
priation lapsed  on  June  30;  an  equal  amount  has  similarly  been  appro- 
priated for  the  fiscal  year  1910,  but  no  indications  of  its  transfer  or 
other  expenditure  have  become  manifest,  although  the  local  United 
States  engineer  officer  has  brought  to  the  attention  of  the  city  author- 
ities the  urgent  necessity  therefor. 

In  1907  sUght  repairs  were  made  to  the  jetties  at  the  mouths  of  the 
Brandywine  and  Cnristiana  rivers. 

Uncfer  contract  completed  July  16,  1908,  the  channel  was  dredged 
to  a  depth  of  19  feet  and  a  width  of  250  feet  from  the  18-foot  depth  in 
Delaware  River  to  a  point  about  1,200  feet  above  Lobdells  Cand,  and 
200  feet  wide  and  19  feet  deep  at  mean  low  water  from  a  point  opposite 
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Harlan  &  Hollingsworth's  dry  dock  to  a  point  about  150  feet  above 
Market  Street  Bridge;  and  under  a  contract  completed  in  November, 

1908,  the  channel  was  dredged  to  a  depth  of  19  feet  and  width  of  100 
feet  from  the  Pennsylvania  Kailroad  Cut-off  bridge  No.  3  to  the  mouth 
of  the  Brandy\\dne,  and  from  Third  Street  Bridge  to  Market  Street 
Bridge  to  a  depth  of  18  feet  and  width  of  100  feet,  the  depths  made 
including  1  foot  for  overdepth  allowed  under  the  contract. 

On  April  2,  1909,  the  Cluef  of  Engineers  allotted  $40,000  from  the 
appropriation  made  by  the  river  and  harbor  act  of  March  3,  1909, 
for  preservation  and  maintenance  of  river  and  harbor  works,  and 
contract  has  been  made  for  dredging  with  the  available  funds 
Work  under  this  contract  was  begun  on  June  11,  and  to  the  end  of 
the  fiscal  year  a  length  of  3,325  feet  in  the  lower  part  of  the  river  had 
been  dredged  to  a  depth  of  19  feet  at  mean  low  water  and  a  width  of 
150  feet. 

On  June  30,  1909,  the  condition  of  the  channel  was  as  follows: 
From  the  Delaware  River  to  the  Christiana  light  a  depth  of  17  feet 
at  mean  low"  water  for  a  width  of  150  feet;  thence  to  Lobdells  Canal 
11  feet  at  mean  low  water  for  a  width  of  from  100  to  250  feet;  thence 
to  Fourth  street  wharf  18  feet  for  a  width  of  90  to  180  feet;  thence 
to  Third  Street  Bridge  10  feet  for  a  width  of  200  feet;  thence  to 
Market  Street  Bridge  15  feet  for  a  width  of  200  feet;  thence  to 
Harian  &  HoUingsworth  Corporation's  dry  dock  18  feet  for  a  width 
of  from  100  to  150  feet;  thence  to  the  pulp  works  12  feet  for  a 
width  of  about  80  feet ;  and  thence  to  Newport  6  feet  for  a  width  of 
about  80  feet. 

Between  July  10  and  17,  1908,  eighteen  stumps  and  logs  and  parts 
of  two  wrecks  were  removed  from  the  channel  of  the  upper  Chris- 
tiana River  above  Churchman's  bridge,  at  a  cost  of  $265.98,  with  an 
allotment  approved  by  the  Secretary  of  War  June  12,  1908,  from 
the  appropriation  for  emergencies  made  by  the  river  and  harbor  act 
of  March  2,  1907. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  part  of  the  river  under  improvement  was 
13.5  feet  to  the  pulp  worlcs  and  6  feet  thence  to  Newport.  The 
stream  is  navigable  to  about  one-fourth  mile  above  the  village  of 
Christiana,  or  15i  miles  from  the  mouth.  The  tidal  range  at  the 
mouth  is  slightly  over  6  feet  and  at  Christiana  village  about  3.6  feet. 

The  amount  expended  on  this  improvement  from  1836  to  June  30, 

1909,  is  $994,403.96.  Of  this  amount  S592,282.75  was  expended 
on  the  present  project,  of  which  $148,631.12  was  for  maintenance. 
This  is  exclusive  or  $500.69  expended  from  appropriation  for  emer- 
gencies in  removal  of  obstructions  from  the  cnannel  above  Church- 
man's bridge. 

The  tonnage  of  the  leading  articles  shipped  to  and  from  the  port  of 
Wilmington  in  the  calendar  year  1908  is  reported  to  have  been 
738,403  tons,  valued  at  $61,026,414. 

The  shipbuilding  industry  on  the  river  is  quite  extensive,  the 
records  of  the  Department  of  Commerce  and  Labor  showing  that, 
with  the  exception  of  Philadelphia  and  Newport  News,  Wilmington 
has  the  largest  steel  shipbuilding  output  on  the  Atlantic  coast  for  the 
tenyears  ending  June  30,  1905. 

Tiie  harbor  improvements  do  not  directly  affect  freight  rates  on 
light-draft  boats  to  any  extent.    Shipments  thereon  made  by  water 
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range  about  25  per  cent  lower  in  rate  than  by  rail,  but  much  more  in 
deep-draft  vessels,  of  which  there  are  many,  covering  shipments  to 
ana  from  the  manufacturers  and  shipbuilding  plants. 

It  is  proposed  to  expend  the  fimds  recommended  below  in  main- 
tenance of  the  improvement  in  restoration  of  an  18-foot  channel  on 
proiect  widths  in  the  lower  harbor  and  restoration  of  project  depths 
anci  widths  in  the  upper  harbor  to  Newport,  and  in  repairs  to  the 
superstructure  of  the  north  jetty  at  the  mouth  of  the  Chnstiaiia 
River,  all  in  extending  the  benefits  to  navigation. 

OBNERAL  IMPROVEMENT. 

July  1, 1908,  balance  unexpended $34,142.53 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 40,000.  00 

Received  from  sales 426.  26 


74,  668.  79 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 25, 077.  68 

July  1,  1909,  balance  unexpended 49,49L  11 

July  1,  1909,  outstanding  habilities 4,500.00 

July  1,  1909,  balance  available 44,991.11 

July  1,  1909,  amount  covered  by  uncompleted  contracts 30, 500. 00 

Amount  that  can  be  profitabl}^  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1, 1909 280,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

BMBROENCISB  IN  RIVERS  AND  HARBORS. 

July  1,  1908,  balance  unexpended $1,015.19 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 265. 88 

June  30, 1909,  amount  returned  to  Treasiuy  to  credit  of  appropriation. . . .  749.  31 

(See  Appendix  I  9.) 

10,  AppoguiniminlCf  MurderkiU,  and  MispiUion  rivers^  Ddavxvre. — 
(a)  ApT^oquxnimink  River. — ^At  the  time  of  the  adoption  of  the  pres- 
ent project  there  was  a  mean  low-water  depth  of  2  feet  at  the  entrance 
into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river  was  4J 
feet.  The  most  serious  obstructions  to  the  navigation  of  the  river 
were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survey  made  in  1889,  and 
adopted  by  Congress  in  river  and  harbor  act  of  September  19,  1890. 
It  provides  for  a  channel  8  feet  deep  at  mean  low  water,  having  a 
width  of  80  feet  from  the  bridge  at  Oaessa  to  New  bridge,  near  Town- 
send's  wharf,  a  distance  of  3J  miles,  and  a  width  of  100  feet  from 
this  wharf  to  the  mouth  of  the  river,  a  distance  of  5  miles.  The  esti- 
mated cost  of  the  improvement  is  $39,963. 

A  historv  of  the  work  done  up  to  June  30,  1905,  may  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  175-176. 

With  $5,500  allotted  by  the  Secretair  of  War  in  1905  from  the 
appropriation  made  by  the  river  and  harbor  act  of  March  3,  1905,  for 
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improving  Appoquinimink,  Murderldll.  and  Mispillion  rivers,  a  cut- 
off was  made  through  the  neck  of  land  on  the  left  bank  of  the  river 
leading  to  Fennimore's  (or  New)  bridge,  about  halfway  between  the 
mouth  and  Odessa.  This  cut-off  shortened  the  channel  distance  by 
2,272  feet,  the  distance  between  Odessa  and  the  7-foot  contour  in 
Delaware  Bay  being  now  about  6}  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907. 
the  Secretary  of  War,  on  March  20,  1907,  approved  an  allotment  of 
$6,400  for  expenditure  on  this  improvement.  Of  this  amount  $5,000 
pertained  to  the  act  rrferred  to  and  the  remainder  was  funds  per- 
taining to  former  allotment.  With  these  funds  the  channel  has  been 
dredged  to  not  less  than  7  feet  deep  at  mean  low  water  and  50  feet 
wide  between  Odessa  and  the  mouth.  No  work  was  done  during  the 
year.     The  expenditure  was  for  supervision  expenses. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  in  the  river  was  6h  feet,  and  across  the  flats  at  the 
mouth  4  feet.  The  range  of  tide  is  6  feet  at  the  mouth  and  3}  feet 
at  Odessa. 

The  stream  is  navigable  for  small  craft  to  Noxentown  milldam, 
about  4  miles  above  Odessa,  making  the  navigable  portion  of  the 
stream  10}  miles  long  now. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$41,182.65,  of  which  $9,140.24  was  for  maintenance. 

About  three-fifths  of  the  work  on  the  project  has  been  completed. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported  to 
have  been  30,975  tons,  valued  at  $1,942,325, 

The  freight  rates,  it  has  been  reported,  remain  about  the  same,  but 
the  passenger  business  has  increased  in  consequence  of  the  improve- 
ment of  the  river. 

Under  date  of  June  29,  1909,  the  sum  of  $5,000  was  allotted  from 
the  appropriation  made  by  the  river  and  harbor  act  of  March  3,  1909, 
to  be  applied  to  the  maintenance  of  the  improvement,  and  to  utiUze 
the  available  funds  bids  for  dredging  operations  will  be  opened  soon. 

It  is  proposed  to  expend  the  funds  recommended  below  in  com- 
pleting, to  project  dimensions,  the  channel  of  the  river  and  in  main- 
tenance work,  for  an  extension  of  the  benefits  to  navigation. 

July  1,  1908,  balance  unexpended $1, 422.  77 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Received  from  sales 150.00 


6, 572.  77 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 8.  51 

July  1,  1909,  balance  unexpended 6,564.  26 

Amount  (estimated)  required  for  completion  of  existing  project 7, 400.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

oSee  consolidated  money  statement  on  page  219. 
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(6)  MurderJciU  River. — This  river  is  a  tidal  stream  and  a  tributary 
of  Delaware  Bay  and  flows  through  Kent  County,  Del.  Its  navigable 
portion  is  about  9  miles  long.  The  condition  of  the  river  was  fair  for 
the  greater  part  of  its  length,  the  average  width  and  depth  being  90 
and  6  feet,  respectively.  Outside  the  junction  with  Delaware  Bay, 
however,  there  was  a  serious  obstruction — the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  4.6  feet  and  2}  feet 
at  Frederica. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement.  No  appropriation  was  made  by  Con- 
gress, however,  as  the  river  was  at  that  time  in  the  hands  of  an 
miprovement  and  navigation  company  chartered  by  the  State.  This 
company  had  expended  about  $10,000  in  rectifying  the  many  bends  of 
the  river  by  cutting  straight  canals  and  in  dreeing  a  narrow  cut 
across  the  nats  at  the  mouth.     The  latter  slowly  mled  up  again. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  survey  was  made,  and  report  thereoii  is  printed  in  House 
Executive  Document  No.  21,  Fifty-second  Congress,  first  session. 

The  project  for  improvement,  which  was  adopted  in  the  river  and 
harbor  act  of  July  13,  1892,  is  for  a  7-foot  low-water  channel,  80  feet 
wide  from  the  town  of  Frederica,  at  the  head  of  navigation,  to  the 
mouth  of  the  river,  8  miles,  and  150  feet  wide  from  the  mouth,  across 
the  flats  outside  to  the  7-foot  curve  of  dej>th  in  Delaware  Bay,  the 
cut  at  the  mouth  to  be  protected  by  forming  an  embankment  of  the 
dredged  material  on  eacn  side,  the  estimated  cost  being  $47,550. 

Dredginjg  for  original  work  and  for  maintenance  has  been  done  at 
different  times  since  1893.  A  history  of  operations  to  June  30,  1905, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
pages  177-178. 

With  funds  derived  from  the  river  and  harbor  appropriations  of 
March  3,  1905,  and  March  2,  1907,  and  emergency  appropriations  of 
1905  and  1907,  the  river  has  been  dredged  at  various  points  and 
across  the  flats  at  the  mouth,  resulting  in  a  channel  not  less  than  50 
feet  wide  and  6  fcot  deep  at  mean  low  water  from  Frederica  to  the 
6-foot  curve  in  Delaware  Bay. 

About  50  per  cent  of  the  project  has  been  completed. 

With  an  allotment  of  $3,000  from  the  emergency  appropriation 
provided  by  the  river  and  harbor  act  of  March  2,  1907,  tne  channel 
was  redredged  in  1908  across  the  flats  at  the  mouth  and  in  the  river, 
resulting  in  a  continuous  channel  at  least  6  feet  deep  at  mean  low 
water  and  at  least  50  feet  wide  from  Frederica  to  the  6-foot  curve  in 
Delaware  Bay. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  in  the  part  of  the  river  under  improvement  is  5  feet 
from  Frederica  to  the  mouth  and  5  feet  across  the  flats  to  Delaware 
Bay. 

Under  date  of  May  1,  1909,  the  sum  of  $7,000  was  allotted  from 
the  appropriation  for  preservation  and  maintenance  made  by  the 
river  and  harbor  act  of  March  3,  1909,  and  on  July  2,  1909,  proi>osals 
are  to  be  opened  for  dredging  therewith  at  the  mouth  and  in  the  river. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$50,279.01,  of  which  $26,918.23  was  for  maintenance. 
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The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  calendar  year  1908  as  29,478  tons,  valued  at  $1,158,800. 

As  to  the  effect  of  the  improvement  of  this  stream  upon  freight 
rates,  it  is  reported  that  rates  by  water  are  25  to  50  per  cent  lower 
than  by  rail,  and  that  in  winter,  when  the  boats  can  not  run,  the 
railroad  increases  its  rates. 

It  is  proposed  to  expend  the  funds  reconmiended  beiow  in  dredg- 
ing the  channel  to  full  project  dimensions  as  far  as  possible  and  m 
maintenance  work  for  the  purpose  of  extension  of  benefits. 

July  1,  1908,  balance  unexpended $3, 674. 85 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 7,000.00 

10,  674. 35 
June  30, 1909,  amount  expended  during  fiscal  year  for  mainte- 
nance of  improvement $2, 941. 38 

Returned  to  credit  appropriation  for  emer^ncies  in  river  and 

harbor  works 61.49 

3,002.87 


July  1,  1909,  balance  unexpended 7,671. 


Amount  (estimated)  required  for  completion  of  existing  project 23, 264. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  MispiUion  River. — ^This  river  is  a  tidal  stream  which  enters 
Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It  is 
navigable  for  about  13  miles.  The  mouth  of  the  river  was  greatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  could  enter 
and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 

The  river  from  Milford,  the  head  of  navigation,  to  the  mouth  was 
improved  by  the  General  Government  between  the  years  1879  and 
1889;  $17,000  was  expended  in  making  a  channel  40  feet  wide  and 
6  feet  deep  at  mean  low  water.  Its  further  improvement  was  car- 
ried on  to  November,  1906,  imder  a  project  adopted  in  the  river  and 
harbor  act  of  July  13,  1892.  This  resulted  in  a  channel  40  feet  wide 
and  4i  feet  deep  at  mean  low  water  from  Milford  to  the  mouth  and 
50  feet  wide  ana  5  feet  deep  thence  to  the  5-foot  contour  in  Delaware 
Bay;  and  two  jetties  at  the  mouth,  one,  the  north  jetty,  extending 
from  the  east  bank  of  the  river  a  length  of  1,645  feet,  and  the  other, 
the  south,  or  Green  Point,  jetty,  extending  from  Green  Point,  just 
below  the  mouth  of  Cedar  Creek,  a  distance  of  1,100  feet,  500  feet  of 
the  outer  end  being  parallel  to  and  100  feet  distant  from  the  axis  of 
the  dredged  channel,  and  200  feet  from  the  north  jetty. 

The  present  proiect  was  adopted  in  the  river  and  harbor  act  of 
March  2,  1907,  and  is  based  upon  the  report  printed  in  House  Docu- 
ment No.  102,  Fifty-sixth  Congress,  second  session.  This  provides  for 
dredging  the  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide, 
increasing  to  75  feet  at  sharp  turns,  from  Milford  to  the  mouth  and 
thence  4  feet  deep  and  150  feet  wide  across  the  flats,  and  the  construc- 
tion of  a  jetty  along  the  south  side  of  the  channel,  at  an  estimated  cost 
of  $87,065. 

o  See  consolidated  money  statement  on  page  219.  ^ 
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From  the  appropriation  made  bv  the  act  of  March  2,  1907,  for  im- 
proving the  Appoquinimink,  Murderkill,  tod  Mispillion  rivers,  Dela- 
ware, $40,000  was  allotted  for  the  Mispillion,  with  which  an  extension 
has  been  built  to  the  south  jetty,  2,200  feet  long,  parallel  to  and  100 
feet  distant  from  the  axis  of  the  channel,  and  extending  in  a  south- 
easteriy  direction  into  a  natural  depth  of  2  feet  at  mean  low  water 
on  the  flats  of  Delaware  Bay.  Under  a  contract  for  dredging  which 
was  completed  in  July,  1908,  the  operations  resulted  in  a  cnannel  not 
less  than  5  feet  deep  at  mean  low  water  and  50  feet  wide  from  the 
4-foot  curve  in  Delaware  Bay  to  the  light-house,  and  not  less  than  6 
feet  deep  and  40  feet  wide  thence  to  the  electric  light  works  in  the 
town  of  Milford.  The  depth  made  includes  1  foot  overdepth  made 
under  the  contract. 

About  35  per  cent  of  the  project  has  been  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  was  5  feet  in  the  river  and  2}  feet  across  the  flats  at 
the  mouth.    The  tide  rises  4  J  feet  at  the  mouth  and  3}  at  Milford. 

The  amount  expended  to  June  30,  1909,  is  $115,935.83.  Of  this, 
$37,545.76  is  on  the  present  project,  of  which  $4,339.80  was  for 
maintenance. 

Under  date  of  June  17,  1909,  the  sum  of  $7,000  was  allotted  from 
the  appropriation  for  preservation  and  maintenance  of  river  and 
harbor  works  in  the  act  of  March  3,  1909,  and  it  is  intended  to  dredge 
the  channel  at  the  mouth  and  in  the  river  at  an  early  day. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported 
to  have  been  171,034  tons,  valued  at  $5,107,350. 

The  effect  of  the  improvement  on  freight  rates  is  stated  to  be  quite 
marked,  a  reduction  of  an  average  of  25  per  cent  being  reportea;  in 
addition,  better  and  increased  transportation  facilities  are  afforded. 

It  is  proposed  to  expend  the  funds  recommended  below  in  building 
1,700  feet  of  jetty,  completing  the  south  jetty  to  its  project  length  or 
5,000  feet,  in  dredging  the  channel  within  the  river  and  across  the 
flats  at  the  mouth  to  mil  project  dimensions,  and  in  maintaining  the 
channel  for  the  purpose  or  extending  the  benefits  and  making  them 
more  available. 

July  1,  1908,  balance  unexpended $6, 794. 04 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 7, 000. 00 

13, 794.  04 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 339. 80 

July  1, 1909,  balance  unexpended 9, 454.  24 

July  1,  1909,  outstanding  habilitiee 26.40 

July  1,  1909,  balance  available 9,427.84 

Amount  (estimated)  required  for  completion  of  existing  project 51, 404. 80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  oi 
the  balance  unexpended  July  1,  1909 («) 

Submitted  in  compliance  witn  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

a  See  consolidated  money  statement  on  page  219. 
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July  1,  1908,  balance  unexpended $11, 891.  66 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  ap- 
proved March  3,  1909 19, 000. 00 

Received  from  sales  of  property 150. 00 

31,041.66 
June  30,  1909,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  improvement |7, 289.  69 

Deposited  to  credit  appropriation  for  emergencies  in  river  and 

harbor  works 61. 49 

7, 351. 18 


July  1,  1909,  balance  unexpended 23, 690. 48 

July  1,  1909,  outstanding  liabilities 26. 40 

July  1,  1909,  balance  available 23, 664. 08 

Amount  (estimated)  required  for  completion  of  existing  project 82, 068.  80 

rAmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  eitclusive  of  the 
balance  unexpended  July  1, 1909 85, 725. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbcnr  act  of  1899. 

(See  Appendix  1 10.) 

11,  SL  Jones  River.  Delaware. — Before  the  channel  was  improved 
the  least  practicable  low-water  depth  of  water  to  Lebanon.  12  miles 
above  the  mouth,  was  4  feet,  and  thence  to  Dover,  9  miles  tarther  up 
the  river,  only  2^  feet. 

The  original  project,  made  in  1880,  was  for  a  3-foot  low-water 
channel,  100  feet  wide  across  the  bar  at  the  mouth,  protected  bv  a 
jetty,  at  an  estimated  cost  of  $35,000.  The  project  was  modified  in 
1884  so  as  to  include  the  removal  of  shoals  in  the  river  to  a  depth  of 
6  feet  at  mean  low  water.  Improvements  were  not  begun  until  1885. 
The  proposed  channel  within  the  river  was  reported  as  nearly  com- 

Eleted  at  the  close  of  the  fiscal  year  ending  June  30,  1888,  $25,000 
aving  been  expended. 

A  modification  of  the  project  for  the  improvement  of  the  entrance 
was  submitted  and  approved  in  March,  1889.  This  modified  project 
provided  for  a  cut  across  the  bar  at  the  mouth  from  the  6-foot  depth 
mside  the  river  to  the  corresponding  depth  outside  the  bar,  the  width 
of  the  cut  to  be  100  feet,  of  which  50  feet  in  the  center  was  to  be 
dredged  to  a  depth  of  6  feet,  the  remainder  to  a  depth  of  3  feet  below 
mean  low  water.  The  material  was  to  be  deposited  on  either  side  of 
the  cut  to  form  training  dikes,  the  outer  ends  of  the  dikes  to  be 
strengthened  with  pile  revetments.  It  also  provided  for  a  new  cut-off 
across  a  very  sinuous  bend  in  the  upper  river  about  1  mile  below  Leba- 
non, near  Wharton's  fishery.  This  was  substantially  completed  in 
1890.     Subsequent  operations  have  been  for  maintenance. 

With  funds  provicfed  by  general  and  emergency  river  and  harbor 
acts,  dredging  has  been  done  at  various  times  between  1889  and  June 
30,  1905.  A  history  of  these  operations  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  pages  181-182. 

Operations  with  funds  provided  by  the  river  and  harbor  acts  of 
March  3,  1905,  and  March  2,  1907,  resulted  in  a  continuous  channel 
from  Lebanon  to  Delaware  Bay  of  a  minimum  depth  of  6  feet  at  mean 
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low  water  and  a  width  ot  40  feet  in  the  river  and  50  feet  across  the 
flats  at  the  mouth. 

With  an  allotment  of  $3,000  made  from  the  appropriation  for  emer- 
gencies in  river  and  harbor  works,  the  channel  was  dredged  in  June 
and  July,  1908,  from  the  mouth  to  the  6-foot  curve  in  Delaware  Bay 
and  at  various  points  in  the  river,  resulting  in  a  channel  6  feet  deep 
at  mean  low  water  from  Delaware  Bay  to  Lebanon,  which  has  been 
for  years  considered  the  head  of  ni^vigation  for  large  vessels,  the 
width  made  being  40  feet  in  the  river  and  50  feet  across  the  flats  at 
the  mouth. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$63,519.94,  of  which  $22,019.94  is  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  between  Lebanon  and  the  mouth  was  5^  feet  and 
across  the  flats  5  feet. 

The  range  of  tide  is  4}  feet  at  the  mouth,  2  feet  at  Lebanon,  and 
1.6  feet  at  Dover,  the  head  of  navigation.  17  miles  from  the  mouth. 

The  commerce  of  the  river  for  the  calendar  year  1908  is  reported 
to  have  been  235,313  tons,  valued  at  $4,486,778.  It  is  stated  that 
the  improvements  made  have  reduced  ireight  rates  by  one-fourth 
to  one-naif,  besides  increasing  shipments,  especially  fruits,  which  now 
reach  the  market  in  less  time  ana  in  fresher  condition. 

A  survey  of  this  river  was  made  from  its  mouth  to  Dover  in  1908, 
and  report  thereon  will  be  found  in  House  Document  No.  1116, 
Sixtietn  Congress,  second  session. 

Under  date  of  June  11,  1909,  the  sum  of  $7,000  was  allotted  from 
the  appropriation  made  by  the  act  of  March  3,  1909,  for  preservation 
and  maintenance  of  river  and  harbor  works,  and  proposals  will  be 
opened  July  2,  1909,  for  expenditure  of  a  part  of  this  money  in  dredg- 
ing at  the  mouth  and  at  places  which  have  shoaled  in  the  river. 

it  is  proposed  to  expend  the  funds  recommended  below  in  dredging 
for  maintenance  of  the  improvement  in  an  extension  of  benefits. 

July  1,  1908,  balance  unexpended $3,008.23 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3,  1909 7,000.00 

10,008.23 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement      2,  971. 67 

July  1,  1909,  balance  unexpended 7,036.56 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  111.) 

IS.  Smyrrui  River,  Delavmre, — This  river  was  formerly  known  as 
Duck  Creek.  It  is  a  tidal  stream  flowing  easterly  into  the  Delaware 
River  at  a  point  about  26  miles  south  of  Wilmington,  Del.  The  navi- 
gable portion  of  the  river  was  originaUy  about  9  miles  long;  the  mini- 
mum mean  low-water  depth  over  shoal  places  was  2^  feet  in  the  river 
and  4  feet  at  the  bar  where  it  enters  the  Delaware  River.  The  mean 
range  of  tide  at  the  mouth  is  nearly  6  feet,  while  at  Smyrna  Landing 
it  is  about  3  feet. 
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In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  the  channel  across  the  bar  at  the  mouth.  By  direction  of 
Congress  the  improvement  of  the  bar  was  commenced  first,  and  during 
the  following  four  years  three  appropriations,  aggregating  $10,000, 
were  expended  in  dredging  a  channel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  across  the  bar.  The  dredged  channel  soon  fillea  up 
again. 

A  new  project  was  adopted  in  the  river  and  harbor  act  of  August 
11,  1888,  with  a  view  of  ootaining  a  channel  of  7  feet  depth  through- 
out, width  of  60  feet  in  the  river  and  100  feet  at  the  bar,  the  channel 
over  the  bar  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of 
the  improvement  was  $90,698.40.  Of  this  $37,365.20  was  for  dredg- 
ing ana  $53,333.20  for  the  jetty.  This  act  made  the  first  appropria- 
tion for  work  on  the  project  and  was,  by  its  terms,  to  be  applied  to 
dredging  only.  The  sul«equent  appropriations  for  continumg  the 
improvement  have  also  been  applied  to  dredging. 

The  entire  length  of  the  channel,  except  at  the  mouth  of  the  river, 
was  dredged  in  parts  at  various  times  between  1888  and  1900  to  the 
approved  dimensions. 

In  1904  the  channel  was  dredged  to  a  width  of  50  feet  and  a  depth 
of  6  feet  at  mean  low  water  from  the  6-foot  curve  just  inside  the  mouth 
to  the  6-foot  curve  in  Delaware  Bay,  and  in  1905,  with  an  appropria- 
tion of  $15,000  made  by  the  river  and  harbor  act  of  June  13,  1902,  as 
modified  by  the  act  of  March  3,  1905,  two  cut-offs  were  made  extend- 
ing from  just  below  Limekiln  wharf  to  the  turn  just  above  Brick  store 
wharf,  an  aggregate  length  of  4,795  feet.  Some  shoals  in  the  river 
and  the  channel  across  the  flats  at  the  mouth  also  were  dredged,  result- 
ing in  a  channel  7  feet  deep  at  mean  low  water  from  Smyrna  Landing 
to  the  7-foot  curve  in  Delaware  Bay,  the  widths  being  60  feet  through 
the  cut-offs,  not  less  than  50  feet  in  the  river,  and  100  feet  across  the 
flats  at  the  mouth.  This  work  at  the  mouth  completed  the  dredging 
required  under  the  approved  project. 

In  1906  and  1907  the  channel  in  the  river  was  dredged,  resulting  in 
a  channel  width  not  less  than  50  feet  nor  less  than  6  feet  depth  from 
Smyrna  Landing  to  the  6-foot  depth  in  Delaware  Bay,  except  in  the 
Cheny  Tree  reach,  about  halfway  between  Smyrna  Landing  and  the 
moutn,  where  the  depth  was  only  5  feet;  and  in  May  and  June,  1908, 
the  channel  was  dredged  from  inside  the  river  at  the  mouth  to  the 
7-foot  depth  in  Delaware  Bay  to  a  depth  of  not  less  than  7  feet  at 
mean  low  water  and  a  width  of  100  feet.  This  depth  included  1  foot 
overdepth  allowed  under  the  ^^on tract. 

No  work  was  done  during  the  past  fiscal  year.  The  expenditures 
were  for  payment  of  outstanding  liabilities  and  supervision  expenses. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  was  5  feet  in  the  river  and  6  feet  across  the  flats  at 
the  mouth.     The  navigable  length  was  about  10  miles. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$71,295.45.  Of  this  amount  $61,295.45  is  on  the  present  project,  of 
which  $16,210.67  was  for  maintenance. 

The  commerce  for  the  calendar  year  1908  is  reported  to  have  been 
203,080  tons,  valued  at  $5,047,000. 

A  survey  was  made  of  tne  river  in  1907,  and  a  report  thereon  will 
be  found  in  House  Document  No.  815,  Sixtieth  Congress,  first  session. 


Digitized  by  VjOUQIC 


222  BEPOBT  OF  THE  CHIEF  OF  ENQINEEBS,  17.  S.  ABMT. 

Under  date  of  June  9.  1909,  the  Chief  of  En^neers  allotted  $6,600 
from  the  appropriation  tor  preservation  and  maintenance  of  river  and 
harbor  works  made  by  the  act  of  March  3,  1909,  and  proposals  are 
to  be  opened  on  July  2,  1909,  for  its  expenditure  in  redredging  the 
cut  across  the  flats  at  the  mouth  and  certain  shoals  which  have  formed 
in  the  river. 

It  is  proposed  to  expend  the  funds  recommended  below  in  dredging 
for  mamtenance  of  improvement  in  extension  of  benefits. 

July  1, 1908,  balance  unexpended $2, 282. 16 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 
March  3,  1909 6,500.00 


8, 782. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      2,269.98 

July  1, 1909,  balance  unexpended 6,512.18 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 ,     7, 500. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  i\ 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  I  12.) 

IS.  BroadkiU  River j  Delaware. — In  its  original  condition  the  depth 
of  water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals 
which  impeded  navigation.  The  depth  at  the  mouth  was  from  1^  to 
2  feet  at  low  water. 

Prior  to  the  adoption  of  the  existing  project  $35,000  was  expended 
in  providing  a  channel  within  the  river  6  feet  deep  and  40  feet  wide 
at  low  water  from  the  mouth  to  Milton,  the  head  of  navigation. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  2,  1907,  and  is  based  upon  report  and  estimate  submitted  in 
House  Document  No.  214,  Fifty-nintn  Congress,  second  session.  It 
provides  for  the  establishment  of  a  permanent  entrance  at  the  mouth 
of  the  river  by  dredging  a  channel  from  the  6-foot  curve  in  Delaware 
Bay  to  the  same  depth  in  the  river  and  constructing  a  jetty  on  the 
north  side  of  this  channel.  The  estimated  cost  of  the  project  is 
$33,330. 

The  range  of  the  tide  is  4.1  feet  at  the  mouth,  3.6  feet  at  the  draw- 
bridge, and  3.4  feet  at  Milton. 

The  act  of  March  2,  1907,  appropriated  $33,330,  the  amount  esti- 
mated for  the  establishment  of  a  permanent  entrance  at  the  mouth  of 
the  river,  including  the  construction  of  a  jetty  on  the  north  side  of  the 
channel.  The  title  papers  conveying  to  the  United  States  the  land 
required  for  the  cut  to  be  made  across  Lewes  Cape  have  been  ap- 
proved by  the  Department  of  Justice;  the  jetty  across  Lewes  Cape 
and  Lewes  Sound  from  the  6^  to  7  foot  depth  in  Delaware  Bay  to  tne 
high-water  line  in  the  marsh  of  Lewes  Sound  on  its  western  side,  a 
total  length  of  1,263  feet,  was  completed  in  November,  1908;  and  a 
channel  6  feet  deep  and  150  feet  wide  at  bottom  was  dredged  from 
the  6-foot  depth  in  Delaware  Bay  to  the  same  depth  in  Lewes  Sound. 
This  work  was  done  under  contract. 

Under  date  of  October  20,  1908,  the  Secretary  of  War  allotted 
$4,500  from  the  emergency  appropriation  and  on  December  16, 1908, 
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a  further  sum  of  $3,200,  to  be  applied  to  the  restoration  of  a  portion 
of  the  jetty,  which  was  becoming  undermined,  and  $7,282.67  thereof 
was  applied  to  the  work,  which  was  completed  in  April,  1909.  In 
addition,  a  fender  wale  was  placed  under  tiie  wale  pieces  for  a  length 
of  1,104  feet,  for  the  protection  of  the  jetty  from  passing  boats,  at  a 
cost  of  $250. 

The  maximum  draft  that  could  be  carried  on  June  30,.  1909,  at 
mean  low  water  over  the  cut  under  improvement,  was  4  feet.  The 
whole  of  the  projected  work  has  been  completed. 

The  effect  of  the  improvement  on  freight  rates  by  water  has  not 
yet  been  reported. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$75,658.61,  of  which  $40,658.61  is  on  the  present  project.  Of  the 
latter  amount,  $7,532.67  was  expended  for  maintenance. 

The  commerce  during  the  calendar  year  1908  is  reported  to  have 
been  35,122  tons,  valued  at  $750,825. 

Under  date  of  June  28,  1909,  the  sum  of  $3,000  was'allotted  from 
appropriation  made  by  river  and  harbor  act  of  March  3,  1909,  for 
preservation  and  maintenance  of  river  and  harbor  works,  to  be  ap- 
plied to  the  maintenance  of  the  improvement,  and  with  the  available 
funds  work  at  the  mouth  of  the  river  will  be  commenced  soon. 

It  is  proposed  to  expend  the  funds  recommended  below  in  dredging 
and  repairing  the  jetty  for  the  maintenance  of  the  improvement  at 
the  mouth  to  extend  the  benefits  and  to  make  the  improvement  more 
completely  available. 

July  1,  1908,  balance  unexpended $25, 669. 73 

Allotted  from  emergency  appropriation,  river  and  harbor  act  March  2, 1907 .      7, 700. 00 
Amount  allotted  from  appropriation  made  by  river  and  harbor  act  approved 

March  3.  1909 3,000.00 

Received  fcrom  sales  of  river  and  harbor  property 100. 00 


June  30,  1909,  amount  expended  during  fiscal  year: 

Fot  works  of  improvement $25, 465.  67 

For  maintenance  of  improvement 7, 532.  67 

Returned  to  credit  of  appropriation  for  emergencies  in  river 
and  harbor  works 167.33 


36,469.73 


33, 165.  67 


July  1, 1909,  balance  unexpended 3,304.06 

July  1,  1909,  outstanding  liabilities 42.00 

July  1, 1909,  balance  available .- 3, 262. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  balance  unexpendea 
Julyl,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,     4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 13.) 

14,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — During  the  past  fiscal  year  wrecks  were  removed  and 
examined  as  follows: 

WrecTc  of  schooner  Florence  I.  LocTcwood^  lying  sunJc  in  channel  off 
the  end  of  the  town  of  Chincoteague.  Va, — It  was  removed  at  a  cost  of 
$885.02. 
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Wreck  of  steamship  Gulf  Stream,  lying  sunk  in  the  Atlantic  Ocean  at 
entrance  to  Hereford  Inlet,  New  Jersey. — It  was  removed  at  a  cost  of 
$1,567.49. 

Wreck  of  barge  Homeward  Bound,  lying  sunk  in  Mantua  Greek, 
New  Jersey, — It  was  removed  at  a  cost  of  $312.80. 

Wrecks  of  barges  SaUy  and  Bennie,  lying  sunk:  in  Oldmans  Creek, 
New  Jersey. — They  were  removed  at  a  cost  of  $453.61. 

Wreck  of  schooner  Adeline  Tovmsend,  reported  to  be  off  the  capes  of 
Delaware,  within  the  S-mile  limit. — It  having  been  ascertained  upon 
investigation  that  this  wreck  was  not  a  menace  to  navigation*,  the 
work  or  removal  was  not  undertaken,  and  no  expenditure  was  made 
from  the  permanent  indefinite  appropriation. 

Wreck  of  steam  yacht  Viva,  lying  sunk  in  Absecon  Inlet,  New  Jer- 
sey.— It  was  removed  at  a  cost  of  $155.20. 

A  sunken  barge  (name  not  given)  was  reported  throe-fourths  of  a 
mile  from  shore  off  Ocean  City,  N.  J.,  by  commanding  officer  of  reve- 
nue cutter  Mohawk,  and  the  Secretary  of  the  Treasury  was  informed 
August  8,  1908,  that  the  War  Department  would  be  pleased  to  have 
it  oestroved  by  a  vessel  of  the  Revenue-Cutter  Service,  at  expense 
of  the  War  Department.  No  further  report  received. 
The  expenditures  during  the  year  amounted  to  $3,374.12. 

(See  Appendix  I  14.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  THE  RIVEB 
AND   HARBOR  ACT  APPROVED   MARCH   2,    1907. 

Reports  on  preliminary  examinations  and  surveys  rec^uired  by  the 
river  and  harbor  act  of  Marcli  2,  1907,  of  the  foUowmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Enj^ineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated : 

1.  Preliminary  examination  and  survey  of  Oldmans  Creek,  New  Jer- 
sey.— Reports  dated  May  29,  1907,  and  October  3, 1908,  respectively, 
are  printed  in  House  Document  No.  1083,  Sixtieth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $89,500 
is  presented. 

2.  Preliminary  examination  and  survey  of  St.  Jones  River,  Dda- 
ware,  from  its  mouth  to  Dover. — Reports  dated  April  26,  1907,  and 
April  8,  1908,  respectively,  are  printed  in  House  Document  No.  1116, 
Sixtieth  Congress,  second  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $181,425  is  presented. 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    BALTIMORE. 
MARYLAND,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  W.  E.  Craighill,  Corps  of  Engi- 
neers.    Division  engineer,  Col.  D.  W.  Lockwood,  Corps  of  Engineers. 

1.  Patapsco  River  and  channel  to  Baltimore,  Md. — Before  opera- 
tions were  begun  by  the  United  States  a  controlling  depth  of  17  feet 
was  available,  with  a  mean  range  of  tide  of  a  little  over  1  foot.  Ves- 
sels over  that  draft  were  obliged  to  lighter  portions  of  their  cargoes 
about  14  miles  below  to  permit  them  to  reach  the  wharves  of  the  city. 
There  were  pockets  where  deeper  water  prevailed,  but  these  were 
unconnected  by  any  channel,  natural  or  artificial.    Under  the  original 
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project,  dated  April  15,  1853,  for  a  channel  22  feet  deep  at  mean  low 
water  and  150  feet  wide,  the  Fort  McHenry  channel  was  dredged, 
extending  from  the  limits  of  the  city  of  Baltimore  to  a  point  just 
below  Fort  Carroll,  and  the  Brewerton  channel  from  this  point  to 
deep  water  of  Chesapeake  Bay  oflF  Swan  Point.  The  cost  was 
$390,000. 

In  1871  the  project  was  enlai^ed  to  a  width  of  400  feet  at  the  lower 
end  of  the  channel,  diminishing  to  250  feet  at  its  upper  end,  with  a 
mean  low-water  denth  of  24  feet.  Meantime  it  had  been  foimd  that 
the  portion  of  the  Brewerton  channel  which  was  swept  across  by  the 
current  of  the  Susquehanna  River  was  continually  obstructed  by  sedi- 
mentary deposit.  This  led  to  a  search  for  a  better  location  for  a  deep 
channel  which  could  be  made  and  maintained  by  dredging  and  the 
natural  currents.  This  was  found  in  the  position  of  the  resultant  of 
the  two  great  forces  made  bv  the  currents  of  the  Susquehanna  and 
Patapsco  rivers.  The  new  channel  had  also  the  advantage  of  being 
shorter  by  several  miles,  and  for  this  reason  and  the  very  much 
diminished  sedimentary  deposit  the  cost  of  maintenance  was  much 
lessened.  In  1892  a  project  for  27  feet  depth  at  mean  low  water,  with 
a  width  of  600  feet  in  the  straight  sections  and  over  1,200  feet  in  the 
angles,  was  completed.  At  the  same  time  the  portion  of  the  Brew- 
erton channel  between  the  upper  end  of  the  present  cut-oiOf  and  the 
point  of  intersection  of  the  jJrewerton  and  Craighill  channels  was 
abandoned  because  of  the  sedimentary  deposit  from  the  Susquehanna 
sweeping  across  it  and  to  shorten  the  channel  still  further  and  lessen 
the  cost  of  maintenance.  The  act  of  June  3,  1896,  authorized  the 
increase  of  the  depth  of  the  channel  to  30  feet  at  mean  low  water, 
with  a  bottom  width  of  600  feet,  widened  at  the  angles,  and  with  side 
slopes  of  3  base  to  1  vertical.  This  was  completed  May  22,  1903,  and 
has  since  been  maintained.  The  amount  expended  on  original  and 
modified  projects  prior  to  operations  under  existing  project  is 
$4,776,269.48,  of  which  $32,797.72  was  for  maintenance. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  provides 
for  a  channel  35  feet  deep  at  mean  low  water  and  600  feet  wide  at 
bottom,  with  side  slopes  of  3  base  to  1  vertical  from  Fort  McHenry  to 
deep  water  in  Chesapeake  Bay  above  Sandy  Point  light-house  and 
through  the  shoals  opposite  York  Spit,  at  an  estimated  cost  of 
$3,465,000.  This  project  was  extended  by  the  act  of  March  3,  1909, 
to  include  the  widening  of  the  Fort  McHenry  division  near  its  inter- 
section with  the  Curtis  Bay  channel,  so  as  to  provide  an  anchorage 
basin  600  feet  wide  and  about  3,500  feet  long  with  project  depth, 
within  the  linut  of  the  original  estimate.  Dredging  began  July  5, 
1905,  and  has  resulted  in  a  channel  of  the  project  dimensions  from 
Fort  McHenry  to  deep  water  in  Chesapeake  Bay  and  in  the  eastern 
half  of  the  section  opposite  York  Spit.  The  anchorage  basin  in  the 
Fort  McHenry  division  is  iust  begun.  In  the  western  half  of  the 
York  Spit  channel  a  least  depth  of  32  J  feet  has  been  obtained.  An 
appropriation  of  $500,000  was  made  in  the  river  and  harbor  act  of 
March  2,  1907,  and  work  was  authorized  under  continuing  contracts 
for  completion  to  an  additional  amount  of  $1,715,000,  aU  of  which 
has  been  appropriated.  Proposals  for  this  work  were  opened  July  1, 
1907,  and  a  continuing  contract  made  for  completing  the  project. 
An  aidditional  contract  for  the  Fort  McHenry  channel  widening  was 
entered  into  June  12,  1909.    Work  under  contract  has  been  in  prog- 
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ress  during  the  fiscal  year  with  the  result  that  the  section  near  Balti- 
more was  completed.  The  eastern  half  (or  300-foot  width)  of  York 
Spit  channel  was  also  completed  and  opened  to  navigation  in 
November,  1908;  and  work  on  the  Fort  McHenry  channel  widening 
was  commenced. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30, 1909,  is  $2,428,450.33. 

The  draft  that  can  now  be  carried  to  Baltimore,  the  head  of  navi- 
gation, a  distance  of  11  miles  from  the  mouth  of  Patapsco  River  and 
171  miles  from  the  mouth  of  Chesapeake  Bay,  is  35  feet  at  mean  low 
water.  The  length  of  dredged  channel  in  Patapsco  River  and  Chesa- 
peake Bay  above  Sandy  Pomt  is  about  20  miles;  opposite  York  Spit, 
about  4i  miles. 

The  tonnage  movement  of  the  port  has  been  as  follows: 


Fiscal  year  ending  June  30 —  Tom. 

1889 3,243,017 

1890 4,237,361 

1891 4,495,469 

1892 5,224,042 

1893 4, 607, 176 

1894 4,752,946 

1895 4,  794,  964 

1896 5,363,894 

1897 6,  868, 120 

1898 7,339,405 

1899 6,843,620 


Fiscal  year  ending  June  30 —         Tons. 

1900 7,941,580 

1901 8,055,017 

1902 7, 529, 870 

1903 7,736,447 

1904 7,334,241 

1905 7, 510, 713 

1906 8,277,098 

1907 8,448,203 

1908 8,441,034 

1909 7,436,273 


The  statistics  of  the  port  for  the  past  fiscal  year  are  illustrated 
briefly  by  the  following  statement : 

Value  of  commerce ;  coal,  coke,  grain,  flour,  iron,  steel,  etc $101, 497, 626. 00 

Dutiable  imports  have  decreased $4, 261, 706. 00 

Free  imports  have  decreased $1, 193, 062. 00 

Domestic  exports  have  decreased $12, 283, 164. 00 

Tonnage  f  foreign  and  coastwise)  has  decreased,  tons 1, 004, 761 

Duties  collected  have  decreased $1, 298, 939. 02 

Duties  on  merchandise  in  bond  have  increased $5, 570. 38 

Duties  on  merchandise  in  bond  with  and  without  appraisement  have 

increased $1, 372, 655. 99 

The  effect  of  the  present  project  upon  freight  rate^  can  not  be 
ascertained  until  work  is  fully  completed,  but  as  some  of  the  vessels 
trading  with  the  port  are  not  now  able  to  load  to  their  full  capacity  the 
tendency  should  oe  toward  cheapening  rates  when  means  are  provided 
to  enable  them  to  carry  full  cargoes  and  to  enable  other  vessels  of 
greater  capacity  to  trade  with  the  port. 

References  to  reports  of  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1908,  balance  unexpended $941, 755. 99 

Repaid  on  account  of  filling  in  swamps  at  Fort  Howard,  Md 16, 830.  33 

Account  of  sales  at  auction 5. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 965, 000. 00 

1,923,59L32 
June  30, 1909,  amoimt  expended  during  fiscal  year  for  works  of  improve- 
ment       867, 27a  13 

July  1,  1909,  balance  unexpended 1, 056, 315. 19 

July  1, 1909,  outstanding  habilities 3, 501. 86 

July  1,  1909,  balance  available 1, 052, 813. 84 

July  1,  1909,  amount  covered  by  uncompleted  contracts 302, 068. 44 

(See  Appendix  J  1.)  ^.g.„^^,  .^  V^uu^lt: 
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f .  Channel  to  Ourtia  Bay,  in  PcUapaco  Ri/ver,  BaiHmare  Harbor, 
Maryland. — ^With  a  mean  range  of  tide  of  a  little  over  1  foot,  there 
was  a  controlling  depth  of  20  reet  at  mean  low  water  in  1893,  when 
the  first  improvement  was  imdertaken  by  the  United  States.  The 
original  project  was  dated  July  15,  1892,  and  was  for  a  channel  27 
feet  deep  at  mean  low  water  and  a  bottom  width  of  150  feet,  at  an 
estimate  cost  of  $85,000.  For^  thousand  dollars  of  the  estimate 
was  appropriated,  and  with  this  total  expenditure  the  channel  was 
first  made  25  feet  deep  for  the  project  width  and  then  dredged  to  27 
feet  deep  for  a  width  of  70  feet  in  the  axis  of  the  150-foot  channel. 
That  project  was  never  completed.  It  was  superseded  by  a  project 
in  the  river  and  harbor  act  approved  June  13,  1902.  for  deepening 
the  channel  to  30  feet  and  widening  it  to  250  feet,  ana  authority  was 
granted  to  make  continuing  contracts  to  complete  the  work.  The 
estimated  cost  was  $196,000. 

A  continuing  contract  was  approved^  and  imder  it  dredging  was 
commenced  March  5,  1903,  and  tne  project  completed  November  30, 
1903. 

The  amoimt  expended  on  existing  project  to  Jxme  30^  1909,  was 
$196,012.52,  of  wnich  $3,329.16  was  for  maintenance  m  partially 
removing  some  shoaling.  This  was  done  under  contract.  The  sum 
of  $9,000  was  allotted  from  the  appropriation  fo'r  preservation  and 
maintenance  of  river  and  harbor  works  contained  in  the  act  of  March 
3,  1909,  for  restoring  the  channel  to  project  dimensions. 

A  contract  dated  Jxme  8,  1909,  was  entered  into  for  this  work  and 
the  work  commenced.  The  $10,000  asked  for  wiD  be  applied  to  main- 
tenance of  the  channel  where  shoaling  occurs,  the  additional  work 
being  necessary  to  make  the  improvement  available  to  full  project 
dimensions. 

Curtis  Bay  is  the  mouth  of  Curtis  Creek,  which  is  navigable  in  fact 
5J  miles  above  the  head  of  the  channel  contemplated  by  the  existing 
project,  but  a  maximum  draft  of  28^  feet  at  mean  low  water  can  be 
carried  June  30,  1909,  over  the  shoalest  part  of  the  locality  \mder 
improvement,  which  is  a  distance  of  ^2^  miles. 

It  is  stated  that  the  improvement  has  lowered  rates  upon  freight, 
but  the  amount  of  reduction  has  not  been  ascertained. 

References  to  reports  on  examinations  and  survevs  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

This  bay  is  in  the  collection  district  of  Baltimore  and  the  statistics 
are  attached  to  the  report  for  that  harbor^ 

Amount  allotted  from  appropriation  b v  river  and  harbor  act  approved  March 
3,  1909 '. $9,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 12. 52 

July  1,  1909,  balance  unexpended 8, 987. 48 

July  1,  1909,  outstanding  liabilities 29. 34 

July  1,  1909,  balance  available 8, 958. 14 

July  1,  1909,  amount  covered  by  uncompleted  contracts 7, 920. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Siibmitt^  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  2.)  Digitized  by  GoOglc 
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5.  Harbor  of  southwest  BdUimore  (Spring  Oarden),  Md. — ^No  work 
was  done  by  the  United  States  before  the  existing  project,  but  the 
city  of  Baltimore  dredged  a  channel  from  the  mam  ship,  channel  to 
the  foot  of  Eutaw  street,  which  had  a  controUing  depth  of  15  feet  at 
mean  low  water.  The  average  rise  of  the  tide  is  a  httle  over  1  foot. 
In  response  to  a  resolution  of  the  House  of  Representatives  an  esti- 
mate was  fiimiBhed  March  7,  1896  (printed  in  Annual  Report  for 
1896,  p.  1006),  of  the  cost  of  deepening  the  channel  to  a  depth  of  27 
feet.  It  was  for  a  channel  100  feet  wide  on  the  bottom,  with  side 
slopes  of  1  on  3,  from  the  main  ship  channel  near  Fort  McHenry  to 
the  foot  of  Eutaw  street,  with  a  turning  basin  400  feet  by  400  feet  near 
the  upper  end,  at  an  estimated  cost  of  $314,000,  which  is  the  existing 
project.  Five  thousand  dollars  was  appropriated  Jxme  3,  1896,  but 
it  was  deemed  inexpedient  to  start  the  work  with  that  small  sum. 
June  13,  1902,  $88,000  was  appropriated  and  authority  granted  to 
enter  into  contracts  for  the  completion  of  the  work.  A  continuing 
contract  was  made  for  the  completion  of  the  project,  and  it  was  com- 
pleted April  4,  1905.  The  sum  of  $314,000  was  expended  under  the 
project  for  improvement,  in  addition  to  which  $6,512.52  was  expended 
for  maintenance.  Thirty-four  thousand  dollars  was  allotted  from  the 
appropriation  for  preservation  and  maintenance  of  river  and  harbor 
works,  contained  in  the  act  of  March  3,  1909,  for  restoring  the  channel 
to  project  dimensions  as  far  as  possible.  A  contract  dated  June  8, 
1909,  was  entered  into  and  operations  begun.  The  sum  of  $34,000 
more  is  required  to  entirely  remove  shoaling.  This  channel  was 
dredged  in  very  soft  material,  where  silt  has  been  slowly  accumulating 
for  many  years.  The  cost  of  maintenance  for  a  numlier  of  years  will 
probably  continue  to  be  lar^re,  but  after  the  side  slopes  have  flattened 
out  sufficiently  it  is  thought  that  the  cost  of  maintenance  will  be 
much  reduced. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean  low 
water  over  the  shoale^st  part  of  the  locality  under  improvement  is  27 
feet  at  the  lower  end  and  about  16  feet  at  the  upper  end. 

The  stream  is  navigable  in  fact  to  Baltimore,  Md.,  which  is  14  miles 
from  the  mouth  of  Patapsco  River  and  174  miles  from  the  mouth  of 
Chesapeake  Bay.  The  length  of  the  channel  dredged  under  the  exist- 
ing project  is  4  miles.  It  is  stated  that  the  improvement  has  some- 
what low^ered  freights,  but  the  amount  of  reduction  has  not  been 
ascertained. 

The  commercial  statistics  of  the  port  of  Baltimore  include  this 
harbor. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 $34, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 12. 52 

July  1,  1909,  balance  unexpended 33, 987. 48 

July  1,  1909,  outstanding  liabilities 14. 00 

July  1,  1909,  balance  available 33, 993. 48 

July  1,  1909,  amount  covered  by  uncompleted  contracts 29, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
191 1.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 34, 000. 00 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  3.)  Digitized  by  VjUU^IC 
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4.  EOc  HiveTy  Maryland.— ^tore  improvements  were  commenced 
there  was  practically  no  navigation  above  Cedar  Point.  The  original 
project,  date^  June  23,  1874,  was  for  a  channel  6  feet  deep  at  low 
water,  or  8  feet  at. high  water,  from  Cedar  Point  to  Elkton,  the  head 
of  navigation,  and  in  the  Little  Elk  as  far  as  Bennett's  wharf.  The 
mean  range  of  the  tide  is  2  feet.  Such  a  channel  was  estimated  to 
cost  $36,000  if  75  feet  wide  and  about  $25,000  if  50  feet  wide,  cheap 
dikes  being  required  for  regulating  the  banks  and  to  provide  a  place 
behind  which  to  deposit  the  material  dredged  from  the  shoals.  The 
first  work  was  done  in  1874,  when  $5,000  was  expended  in  building  a 
dike  and  dreddng  to  a  width  of  25  feet  and  a  depth  of  6  feet  at  mean 
low  water  in  front  of  it  and  for  about  300  feet  below.  Two  years 
later  the  channel  was  made  40  feet  wide  from  the  bridge  at  Elkton  to 
about  one-half  mile  below.  In  1884  a  channel  was  completed  80 
feet  wide  through  the  bar  near  the  mouth  of  the  Little  Elk  River 
and  70  feet  wide  thence  to  the  bridge  at  Elkton,  the  depth  being  7 
feet  at  mean  low  water.  In  1893  a  channel  100  feet  wide  and  8  feet 
deep  from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton  was 
completed.  The  expenditiu'e  on  the  original  and  subsequent  projects 
has  amoimted  to  $46,500. 

The  channel  had  shoaled,  and  in  a  report  on  a  survev  made  in  1899 
(printed  on  pp.  1668-1669,  Pt.  2,  Annual  Report  of  the  Chief  of  En- 
gmeers  for  1900)  it  was  proposed  to  restore  the  channel  to  8  feet  depth 
at  mean  low  water  and  100  feet  wide  from  deep  water  below  Cedar 
Point  to  the  bridge  at  Elkton,  at  an  estimated  cost  of  $16,665,  with 
an  annual  cost  of  $2,500  for  maintenance.  The  river  and  harbor  act 
of  June  13,  1902,  adopted  this  project,  and  appropriated  $16,665  for 
the  work.  This  appropriation  was  practically  expended  in  dredging 
in  the  fiscal  year  ending  June  30,  1903.  The  project  width  of  100 
feet  could  not  be  made,  as  the  river  was  found  to  have  shoaled  verv 
much  since  the  survey  in  1899,  on  which  the  appropriation  was  based. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  is  for  a  channel  6  feet  deep  at  mean  low  water  and  100  feet 
wide  from  Elkton  to  Cedar  Point,  at  an  estimated  cost  of  $16,802.77. 
The  act  appropriated  $18,803  for  its  completion  and  maintenance.  A 
contract  was  entered  into  and  the  project  completed  in  March,  1908. 
Nevertheless  extensive  shoaling  has  already  taken  place  and  it  is 
doubtful  whether  the  project  can  be  maintained  without  annual 
dredging  to  an  extent  much  greater  than  was  anticipated.  The  sum 
of  $10,000  is  now  required. 

The  sum  of  $10,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3,  1909, 
for  maintenance  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$83;968,  of  which  $63,165  was  on  previous  projects,  $16,439.24  on 
present  project,  and  $4,363.76  for  maintenance.  The  amount 
expended  during  the  fiscal  year  was  for  payment  of  retained  per- 
centages on  contract  work  and  part  of  office  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  3  V  feet.  The  stream 
is  navigable,  in  fact,  to  Elkton,  Md.,  which  is  about  16  miles  from  the 
mouth  of  the  river.  It  was  stated  that  the  improvement  has  mate- 
rially reduced  freight  rates. 
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Reference  to  a  report  on  a  survey  is  to  be  found  on  page  182  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904.  Reference  to 
report  on  preliminary  examination  and  survey  of  the  river,  required 
by  the  river  and  harbor  act  of  March  3, 1905,  will  be  found  on  page  214 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1906. . 

The  commerce  of  the  river  for  the  caltodar  year  1908  is  reported 
to  be  42,880  tons,  consisting  of  vessels  built,  cord  wood,  lumber,  fer- 
tilizer, hay,  and  flour,  valued  at  $258,847.  Two  steam  tugs  and  171 
schooners  and  barges  are  reported  as  plying  in  the  river. 

July  1, 1908,  balance  unexpended $1, 770. 67 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 10,000.00 


11, 770. 67 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      1, 770. 67 

July  1,  1909,  balance  unexpended 10, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911 ,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 10, 000. 00 

Su omitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  <n  1899. 

(See  Appendix  J  4.) 

5.  Susquehanna  River  above  and  hdow  Havre  de  Graces  Md. — ^The 
original  governing  depth  was  5  feet  at  mean  low  water.  The  mean 
range  of  tide  is  2\  feet.  The  channel  above  Havre  de  Grace  was  nar- 
row and  subject  to  ice  gorges.  The  original  project  is  dated  February 
22,  1853,  and  was  for  a  channel  12  feet  deep  and  100  feet  wide,  at  an 
estimated  cost  of  $59,000.  Improvements  have  been  in  progress  since 
1853,  and  up  to  August  22,  1882,  when  the  existing  project  was 
adopted,  $97,390  had  been  expended  upon  them.  The  existing  proj- 
ect IS  to  give  a  channel  200  feet  wide  and  15  feet  deep  at  mean  low 
water  below  Havre  de  Grace  and  to  remove  the  shoal  opposite  Watsons 
Island  (which  is  above  Havre  de  Grace)  to  a  depth  of  8  feet  at  the 
same  stage  of  the  tide,  at  an  estimated  cost  of  $168,000.  The  amount 
expended  on  that  project  to  June  30,  1909,  is  $113,184.42,  and  has 
resulted  in  dredging  a  portion  of  the  channel  below  Havre  de  Grace 
to  a  depth  of  15  feet  at  mean  low  water  and  removing  the  shoal  oppo- 
site Watsons  Island,  completing  about  three-fifths  of  the  approved 
proiect. 

The  operations  during  the  year  resulted  in  extending  the  channel 
to  project  dimensions  for  about  4,000  feet. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
is  12  feet.  The  stream  is  navigable  in  fact  to  Port  Deposit,  Md., 
which  is  about  5  miles  above  the  mouth  of  the  river.  The  improve- 
ment has  made  no  appreciable  difference  in  freight  rates.  It  is  pro- 
posed to  apply  funds  asked  for  in  continuing  work  on  the  project. 

Three  steamers  and  40  sailing  vessels  and  baizes  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $473,933.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1905,  135,293;  1906, 
73,815;  1907,  85,212,  and  for  1908,  37,936,  consisting  of  lumber, 
cement,  salt  fish,  granite,  stoves,  castings,  etc 


Digitized  by  LjOOQIC 


BIVEB  AND  HARBOB  .IMPROVEMENTS.  231 

July  1,  1908,  balance  unexpended , $19, 9«9. 97 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : 19,654.39 

July  1,  1909,  balance  unexpended 315. 58 

Amount  (estima^^)  required  for  completion  of  existing  project 54, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
Juljr  1,  1909 54, 500. 00 

Submitted  in  compliance  with  requirementa  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  J  5.) 

6.  Harbors  at  RockhaU,  Queenstovm,  Claibomej  arid  Camhridge, 
and  Chester,  Choptank,  Warwick  y  Pocomoke,  La  Travm,  and  Manokin 
fivers,  and  Tya^kin  Creeks  Maryland — (a)  RocknaU  Harbor  and 
inner  harbor  ai  RockhaU. — In  1894  the  controlling  depth  at  Rockhall 
Harbor  was  5  feet,  with  an  averaee  range  of  tide  of  1.1  feet.  With 
an  appropriation  of  $16,000,  made  June  3,  1896  (the  first  for  this 
work),  a  project  was  carried  out  in  1897-98  for  dredging  a  cut  80 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  10-foot  curve 
in  Swan  Creek  Inlet  to  the  10-foot  depth  in  Chesapeake  Bay,  and  a 
channel  100  feet  wide  and  10  feet  deep  from  that  depth  m  Swan 
Creek  Inlet  to  the  old  pier  at  Rockhall.  A  turning  basin,  embracing 
the  old  and  new  piers,  was  also  dredged. 

In  accordance  with  the  river  and  harbor  act  of  March  3,  1899,  an 
examination  was  made  of  Rockhall  Harbor  and  the  inner  harbor  at 
Rockhall,  report  on  which  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  pages  1670-1672.  The  project  then 
proposed  is  dredging  a  channel  12  feet  deep  and  150  feet  wide  from 
Chesapeake  Bay  to  Swan  Oeek  Inlet,  across  Swan  Point  bar,  and 
12  feet  deep  and  150  feet  wide  from  Swan  Oeek  Inlet  to  the  wharf 
at  Rockhall,  at  a  costestunated  in  1899  to  be  $43,065  and  $9,208 
every  two  years  for  maintenance. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  this  project, 
which  is  the  existing  one.  The  river  and  harbor  act  of  March  2, 1907, 
appropriated  $60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $14,383.97  was  allotted  for  tins  work. 

Work  under  this  allotment  was  completed  during  the  present  fiscal 
year,  and  resulted  in  completing  the  channel  from  tne  12-foot  contour 
m  Swan  Creek  Inlet  to  the  wharf  at  Rockhall,  the  turning  basin  to 
project  dimensions,  and  in  giving  an  8-foot  channel  70  feet  wide  for 
a  distance  of  2,240  feet  across  Swan  Point  bar.  The  unit  price 
of  dredging  has  exceeded  that  assumed  in  the  original  estimate. 
The  estimated  cost  of  project  was  increased  May  13, 1907,  to  $60,386.81 . 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$55,713.72,  of  which  $16,600  was  on  a  previous  project  and  $537.54 
for  maintenance,  consisting  in  the  removal  of  a  shoal  in  the  inner 
harbor. 

About  two-thirds  of  the  project  has  been  completed.  It  is  pro- 
posed to  apply  the  fxmds  asked  for  to  completing  the  project. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  across  Swan  Point 
bar  is  about  5  feet  and  in  the  inner  harbor  12  feet,  to  which  point 
the  improvement  is  navigable  in  fact.    The  harbor  is  a  bay  ma^ng 


232  BEPOBT  OP  THE  CHIEF  OP  ENGINEEBS,  U.  8.  ABMY. 


?i 


in  from  Chesapeake  Bay  and  is  navigable  in  fact  to  Rockhall  pier, 
which  is  about  one-fourth  mile  above  the  mouth  of  Rockhall  Harbor. 

Two  steamers  and  65  sailing  vessels  and  barges  are  reported  as 
.ying  in  the  harbor,  the  commerce  being  valued  at  $1,678,870. 
xhe  tannage  for  the  fiscal  year  1909  was  17,703,  consisting  or  lumber, 
coal,  canned  goods,  poultry,  and  live  stock,  fish,  oysters,  and  general 
merchandise. 

It  is  stated  that  the  improvement  has  had  no  appreciable  eflfect 
on  freight  rates. 

July  1,  1908,  balance  unexpended $14,239.59 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      14,139.99 

July  1,  1909,  balance  unexpen  led 99.60 

Amount  (estimated)  required  for  completion  of  existing  project 21, 711. 03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpended 
Juljrl,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(&)  Queenstovm  Harbor, — Before  1871  the  controlling  depth  in 
this  harbor  was  6  feet,  with  a  range  of  tide  of  about  2  feet.  Between 
that  year  and  1880  it  was  improved  under  a  project  dated  January  2, 
1871,  and  a  channel  100  feet  wide  at  bottom  and  8  feet  deep  at  mean 
low  water  was  made.  In  1897,  with  $5,000  appropriated  for  continu- 
ing the  improvement,  a  channel  was  dredgecl  to  8i  feet  at  mean  low 
water  and  100  feet  wide  from  Chester  River  to  the  inner  harbor,  to 
which  point  the  bay  is  navigable  in  fact,  and  in  1900  a  shoal  extend- 
ing from  a  point  138  feet  aoove  the  lower  light  down  for  a  distance 
of  950  feet  was  dredged  to  a  depth  of  8  feet  and  a  width  of  80  feet. 

The  river  and  harbor  act  of  June  13,  1902,  provided  that  the  im- 
provement should  be  made  in  accordance  with  the  report  submitted 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900, 
pages  1673-1676.  The  project  therein  submitted  contemplates  in- 
creasing the  dimensions  of  the  channel  so  as  to  make  them  10  feet 
deep  and  200  feet  wide,  at  an  estimated  cost  of  $23,100. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shol'e  of  Chesapeake 
Bav,  and  $4,975  JO  was  allotted  for  this  work. 

A  contract  for  expenditure  of  funds  was  entered  into  and  dredging 
completed  in  the  winter  of  1907,  advancing  the  project  to  that  extent. 
Funds  asked  for  are  intended  to  continue  the  project  and  for  mainte- 
nance. Owing  to  the  insufficient  appropriations,  the  work  has  been 
prolonged  and  the  cost  of  maintenance  is  added  to  the  original  esti- 
mate. The  unit  price  of  dredging  has  exceeded  that  in  the  original 
estimate.  The  estimated  cost  of  project  was  therefore  increased 
May  13,  1907,  to  $25,886.35. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$40,572.39,  of  which  $20,269.14  was  on  the  existing  project,  and 
$1,303.25  for  maintenance.  The  money  expended  during  the  fiscal 
year  was  for  payment  of  retained  percentages  on  contract  work  and 

o  See  consolidated  money  statement  on  page  243. 
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prop)ortion  of  office  expenses.  About  four-fifths  of  the  project  has 
Dcen  completed. 

The  entire  channel  has  been  dredged  to  a  depth  of  10  feet,  but  the 
maximum  draft  that  could  be  earned  Jime  30,  1909,  at  mean  low 
water  over  the  shoalest  part  of  the  locahty  under  improvement  was 
9  feet. 

Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to  plv 
in  the  harbor.  The  tonnage  of  the  harbor  is  reported  to  be  as  rol- 
lows:  1900,  12,373;  1901,  11,328;  1902,  18,769;  1903  (only  partial 
statistics  could  be  obtained),  3,889;  1904,  19,144;  1905,  19,421; 
1906,  19,808;  1907,  20,202;  1908,  22,220,  valued  at  $1,169,716,  con- 
sisting of  limiber,  coal,  agricultural  products,  canned  goods,  poultry 
and  hve  stocky  fish,  oysters,  and  general  merchandise. 

The  harbor  is  a  bay  making  from  the  Chester  River  and  is  navigable 
in  fact  to  Queenstown,  whicn  is  about  one-half  mile  above  mouth  of 
harbor.  The  improvement  has  made  no  perceptible  difference  in 
freight  rates. 

July  1,  1908,  balance  unexpended $721. 15 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       711.34 


July  1,  1909,  balance  unexpended 9.  81 


Amount  (estimated)  required  for  completion  of  existing  project 5, 607.  40 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Claiborne  Harbor, — Claiborne  is  on  the  eastern  shore  of  Chesa- 
peake Bay,  about  6  miles  east  from  Bloody  Point  light-house.  No 
improvement  there  had  ever  been  made  bv  the  United  States  pre- 
vious to  the  existing  project.  The  controlling  depth  was  9  feet  at 
mean  low  water,  with  a  mean  range  of  tide  of  about  2  feet. 

The  act  of  June  13,  1902,  adopted  the  existing  project,  which  pro- 
vides for  dredging  a  channel  12  teet  deep  at  mean  low  water  and  300 
feet  wide  from  the  12-foot  contour  in  £astem  Bay  to  the  railroad 
pier  in  the  harbor,  a  distance  of  about  1,900  feet,  and  thence  shore- 
ward along  the  south  side  of  the  pier  to  a  width  of  195  feet  for  a 
length  of  500  feet,  at  an  estimated  cost  of  $17,490,  and  a  further 
sum  of  $2,500  for  an  extension  of  the  existing  jetty  should  it  be 
found  necessary. 

The  jetty  extension  is  now  deemed  necessary  to  preserve  the  north 
side  of  the  channel  to  project  dimensions  from  the  current  from  Eastern 
Bay  around  Tilghmans  roint,  whicii,  passing  over  the  sand  flats,  car- 
ries material  into  the  dredged  channel  at  the  outer  end  of  the  present 
{'etty.  The  scour  has  been  considerable  in  the  last  few  years  and 
las  eroded  Tilghmans  Point,  which  formerly  acted  as  a  deflector,  to 
such  an  extent  as  to  render  jetty  extension  necessary  for  the  main- 
tenance of  the  channel. 

A  12-foot  depth  at  mean  low  water  was  dredged  with  variable 
widths  in  the  fiscal  year  ending  June  30,  1904.    The  river  and  harbor 

0  See  conBolidated  money  statement  on  page  243. 
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act  of  March  2,  1907,  appropriated  $60,000  for  improvement  of 
rivers  and  harbors  on  east  shore  of  Chesapeake  Bay,  and  $3,440.24 
was  allotted  for  this  work.  A  contract  for.  expenditure  of  funds 
was  entered  into  and  dredging  finished  in  the  spring  of  1908,  which 
resulted  in  restoring  the  channel  to  dimensions  left  m  1905.  Funds 
asked  for  are  for  completion  of  project.  About  three-fifths  of  the 
project  has  been  completed. 

There  was  allotted  during  the  fiscal  year  the  sum  of  $12,000  from 
appropriation  for  emergencies  in  river  and  harbor  works,  act  March 
3,  1909,  to  be  applied  to  restoring  the  project  channel  which  has 
seriously  deteriorated,  and  contract  is  about  to  be  entered  into. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  is  8  feet.  The 
amount  expended  to  June  30,  1909,  is  $20,307.29,  of  which  $4,996.80 
was  for  mamtenance. 

The  money  expended  during  the  fiscal  year  was  for  payment  of 
retained  percentages  on  contract  work  and  proportion  of  office 
expenses. 

Owing  to  insufficient  appropriations  the  work  has  been  proloi^ed 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
unit  price  of  dredging  has  exceeded  that  in  the  original  estimate. 
The  estimated  cost  of  project  was  therefore  increased  May  13,  1907, 
to  $27,408.30. 

Claiborne  is  at  the  head  of  navigation  in  Claiborne  Harbor,  and 
is  the  western  terminus  of  the  Baltimore,  Chesapeake  and  Atlantic 
Railway.     It  is  about  one-half  mile  from  the  mouth  of  the  harbor. 

Three  steamers  and  71  sailing  vessels  and  barges  are  reported  to 
ply  in  the  harbor. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows:  1903, 
89,549;  1904,  90,435;  1905,  93,603;  1906,  91,957;  1907,  93,794;  1908, 
103,173,  valued  at  $7,975,500,  consisting  of  agricultural  products, 
canned  goods,  poultry  and  live  stock,  lumber,  coal,  and  general  mer- 
chandise. The  improvement  has  made  no  appreciable  difference  in 
freight  rates.  Reference  to  a  survey  is  to  be  found  on  page  185  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1908,  balance  unexpended 1310.49 

Amount  alloted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,000.00 

12,310.49 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $310. 49 

For  maintenance  of  improvement 3. 70 

314. 19 


July  1,  1909,  balance  unexpended 11,996.30 

Amount  (estimated)  required  for  completion  of  existing  project 14, 597. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 (fl) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

a  See  consolidated  money  statement  on  page  243. 
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(d)  Cambridge  Harbor. — This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth,  and  (Cambridge  is 
the  head  of  navigation  at  the  mouth  of  the  harbor.  In  1870,  before 
o{>erations  were  commenced,  there  was  a  controlling  depth  of  4  feet, 
with  a  mean  range  of  tide  of  about  1 .7  feet.  The  improvement  of  the 
harbor  was  commenced  in  1871  with  a  project  submitted  in  March 
of  that  year  for  an  entrance  way  of  100  leet  in  width  and  to  provide 
sufficient  harbor  acconmiodations  of  a  depth  of  10  feet  at  mean  low 
water.  The  estimated  cost  was  $36,000.  The  sum  of  $10,000  was 
appropriated  March  3,  1871,  and  work  begun.  On  this  and  succeed- 
ing proiects  $50,237  was  expended  to  June  30,  1896,  resulting  in  a 
channel  150  feet  wide  and  12  feet  deep  at  mean  low  water  from  that 
depth  in  the  Choptank  River  to  the  railroad  wharf,  a  distance  of 
nearly  a  mile.  The  inner  harbor  below  the  bridge  had  been  dredged 
over  its  whole  irregular  area  to  a  depth  of  10  feet,  and  the  part  of  the 
harbor  above  the  bridge  for  a  distance  of  750  feet  had  been  dredged 
to  a  depth  of  8  feet  and  a  width  of  215  feet.  A  survey  was  made  in 
1896  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1897, 

I).  1297),  and  the  improvements  then  recommended  were  for  a  12-foot 
ow- water  channel  150  feet  wide  from  the  12-foot  curve  in  the  Chop- 
tank  River  to  a  point  500  feet  outside  the  Baltimore,  Chesapeake  and 
Atlantic  Railway  (\)mpany's  steamboat  wharf,  and  from  this  point 
gradually  widenmg  to  the  narbor  line  at  the  wharf;  from  the  steam- 
boat wharf  to  Mill  wharf  to  increase  the  width  an  average  of  200 
feet,  with  a  depth  of  8  feet,  making  an  anchorage  basin;  increasing 
the  width  of  the  lower  harbor  40  feet  on  the  north  side  and  widening 
the  upper  harbor  an  average  of  360  feet  along  the  channel  already 
dredged  to  a  depth  of  8  feet.  The  estimated  cost  of  the  project  was 
$8,120.     It  is  the  existing  one. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  an.d  $1,531.63  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  entered  into  and  dredging  under  it  finished 
m  the  summer  of  1907,  resulting  in  advancing  part  of  the  8-foot 
project  and  removing  some  shoals  in  the  12-foot  part  of  the  project. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$57,846.78,  of  which  $50,237  was  on  previous  projects  and  $244.76 
for  maintenance. 

Owing  to  insufficient  appropriations  the  work  has  been  prolonged 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
estimate  of  cost  of  project  was  increased  May  13,  1907,  to  $13,858.25. 
The  project  is  about  five-eighths  completed.  All  funds  are  intended 
to  be  appUed  to  continuation  and  mamtenance  of  the  project.  The 
money  expended  during  the  fiscal  year  was  for  payment  of  retained 
percentages  on  contract  work  and  proportion  of  oflice  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shpalest  part  of  the  channel  below  the  bridge  was 
10  feet,  and  about  8  feet  above  as  far  as  the  channel  has  been  dredged. 

Six  steamers  and  152  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor,  the  commerce  oeing  valued  at  $2,227,659.  The  ton- 
nage of  the  river  is  reported  to  be  as  follows:  For  the  year  ended 
May  1, 1909, 66,703,  consisting  of  grain,  lumber,  coal  fertilizer,  canned 
goods,  fish  and  oysters,  and  agricultural  products.  The  improvement 
has  made  no  appreciable  difference  in  freight  rates.  .    ^  ^,  ^,  a^ 
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July  1,  1908,  balance  unexpended $189.11 

June  30, 1 909,  amount  expended  d  uring  fiscal  year,  for  works  of  improvement.  146. 46 

July  1,  1909,  balance  imexpended 42. 65 


Amount  (estimated)  required  for  completion  of  existing  project 6, 450. 58 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
Jul^  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 

(e)  Chester  River,  Maryland,  from  Crumpton  to  Jones  Landina. — 
Before  operations  were  undertaken  on  this  part  of  the  river  vessefe  at 
low  tide  drawing  6  feet  of  water  could  reach  Crumpton,  33  miles  above 
the  mouth,  and  from  that  point  to  Jones  Landing  (to  which  point  the 
stream  is  navigable  in  fact),  6i  miles,  the  controlling  depth  was  3 
feet,  with  a  mean  range  of  tide  of  2.4  feet.  The  project  for  improve- 
ment, adopted  by  the  river  and  harbor  act  of  September  19,  1890,  is 
for  a  6-foot  low-water  channel  from  Crumpton  to  Jones  Landing,  at 
an  estimated  cost  of  $12,750,  increased  in  1896  to  $14,250,  and  still 
later  to  $19,562.50.  There  has  been  but  one  project  for  this  section 
of  the  river. 

Before  the  adoption  of  the  present  project  there  had  been  appro- 
priated for  this  nver  $41,000,  of  which  $2,958.54  was  carried  to  the 
surplus  fund  on  June  30,  1909. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  the  east  snore  of  Chesapeake 
Bay,  and  $2,417.36  was  allotted  for  this  work.    A  contract  for  ex- 

f)enditure  of  funds  for  maintenance  was  entered  into  and  dredging 
or  maintenance  imder  it  finished  in  the  winter,  restoring  project 
dimensions  from  Crumpton  to  Ford's  wharf. 

The  sum  of  $5,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3,  1909, 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  is 
$23,264.36,  of  which  $5,604.88  was  for  maintenance.  The  project  is 
completed. 

The  money  expended  during  the  fiscal  year  was  for  payment  of 
retained  percentages  on  contract  and  proportion  of  office  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  4  feet. 

Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to  ply 
in  the  river,  the  commerce  being  valued  at  $3,917,210.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1906,  48,199;  1907,  49,162: 
1908,  54,078,  consisting  of  lumber,  poultry  and  live  stock,  fish  and 
oysters,  canned  goods,  agricultural  products,  and  general  merchan- 
dise. The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

It  is  proposed  to  apply  funds  asked  for  to  removing  shoals  that 
have  formed  in  the  channel  since  it  was  dredged. 

a  See  consolidated  money  statement  on  page  243. 
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July  1, 1908,  balance  unexpended 1252. 30 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 5,000.00 


5,252.30 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement.      252. 30 

July  1, 1909,  balance  unexpended 5, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

if)  Glioptank  River,  Maryland. — Before  improvements  were  begun 
in  1879  the  depth  of  water  in  the  channel  between  Denton  and  Greens- 
boro varied  from  2  to  8  feet,  with  a  mean  range  of  tide  of  about  2 
feet.  Navigation,  carried  on  by  small  sailing  vessels,  extended  to 
only  3  miles  above  Denton.  Upon  the  remaining  5  miles  to  Greens- 
boro, the  head  of  navigation,  all  freight  had  to  he  transported  upon 
scows.     Greensboro  is  about  46  miles  above  the  mouth  of  the  river. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000.  At  the 
close  of  the  fiscal  year  1903  the  project  channel  had  been  completed, 
except  for  a  distance  of  about  1  mile  at  the  upper  end,  but  there  has 
been  some  shoaling  since. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $9,662.55  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  made  and  dredging  under  it  completed  in  1908 
and  resulted  in  completing  the  project  except  for  a  distance  of  about 
1,200  feet.     About  one  twenty-fifth  of  the  project  remains  to  be  done. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  imder  improvement 
was  7  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1909,  was 
$80,502,  of  which  $4,344.69  was  for  maintenance.  The  amount 
expended  during  the  fiscal  year  was  for  payment  of  retained  percent- 
ages on  contract  and  proportion  of  office  expenses. 

Six  steamers  and  251  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  for  the  past  calendar 

J  rear  at  $17,743,390.  The  tonnage  of  the  river  is  reported  to  be  as 
oUows:  1903,  208,367;  1904,  210^447;  1905,  212,725;  1906,  208,496; 
1907,  212,661 ;  1908,  233,916,  consisting  of  lumber,  coal,  canned  goods, 
poultry  and  live  stock,  fish  and  oysters,  agricultural  producte  and 
general  merchandise.  The  improvement  has  made  no  appreciable 
difference  in  freight  rates. 

It  is  proposed  to  apply  the  funds  asked  for  to  completing  the  proj- 
ect ana  maintenance. 

0  See  coQSoUdated  money  statement  on  page  243. 
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July  1,  1908,  balance  unexpended $1,445.28 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      1,399.73 

July  1,  1909,  balance  unexpended 45.  55 

Amount  (estimated)  required  for  completion  of  existing  project 2, 797. 14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1.  1909 («) 

Submitted  in  compliance  witn  recjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(g)  Warwick  River,  Maryland. — This  river,  formerly  named  Sec- 
retary Creek,  is  in  Dorchester  Coimty,  eastern  shore  of  Maryland,  and 
flows  into  the  Choptank  River,  one  of  the  largest  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
influx  at  the  head,  and  was  originally  only  4  feet  deep.  The  average 
rise  of  tide  is  2  feet.  The  onginal  project  for  the  stream  is  dated 
January  20,  1880. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river — $6,000  by  the  General 
Government  and  the  remainder  by  private  parties.  The  existing  proj- 
ect for  improvement,  based  upon  a  survey  in  1891  (printed  in  iumual 
Report  of  the  Chief  of  Engineers  for  1891,  p.  1219)  and  adopted  by 
the  river  and  harbor  act  or  July  13,  1892,  provides  for  a  channel  100 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  10-foot  depth 
in  Choptank  River  to  Secretary  Landing, ^at  the  head  of  the  river  in- 
cluding a  turning  basin  at  the  latter  point,  at  an  estimated  cost  of 
$18^600.  The  project  was  completed  in  July,  1903,  but  shoals  formed 
rapidly. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $3,493.87  was  allotted  to  this  work.  A  contract  was  entered 
into  and  the  dred^ng  finished  imder  it  in  the  summer  of  1907,  restor- 
ing the  project  dimensions  from  the  turning  basin  to  Cedar  Point. 
Funds  asked  for  are  intended  to  be  appUed  to  maintenance. 

The  sum  of  $3,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  work,  act  March  3, 
1909,  for  maintenance,  and  a  contract  for  the  work  is  about  to  be 
entered  into. 

The  amount  expended  on  present  project  to  June  30,  1909,  is 
$21,402.87,  of  which  $5,362.05  was  for  maintenance.  The  money 
expended  during  the  fiscal  year  was  for  payment  of  retained  per- 
centages on  contract  and  proportion  of  oflace  expenses.  The  maxi- 
mum draft  that  could  be  carried  Jime  30,  1909,  at  mean  low  water 
over  the  shoalest  part  of  the  channel  imder  improvement  was  9  feet- 
Six  steamers  and  80  sailing  vessels  and  barges  are  reported  as  plying 
in  the  river,  the  commerce  being  valued  at  $3,441,826.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1903,  65,206;  1904,  65,858; 
1905,  66,631;  1906,  60,027;  1907,  61,225;  1908.  67,346,  consisting 
of  lumber,  canned  goods,  poultry  and  five  stock,  fish  and  oysters, 
agricultural  products  and  general  merchandise. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

a  See  consolidated  money  statement  on  page  243. 
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July  1,  1908,  balance  unexpended $571.  05 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 3,000.00 

3, 571. 05 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 571. 05 

July  1, 1909,  balance  unexpended ,  - .  3, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

Suomitted  in  compliance  with  re<]uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Qi)  Pocomoke  River,  Maryland. — This  river  has  been  under  im- 
provement by  the  General  Government  since  1878,  the  original 
project  being  dated  November  19,  1878.  In  1879  and  1880,  $12,500 
was  expended  on  work  below  Snow  Hill^  chiefly  in  the  rectification 
of  the  channel  and  in  giving  increased  width,  the  depth  being  7  feet 
at  mean  low  water.  In  1888,  with  an  appropriation  of  $8,000,  a  cut- 
oflF  was  made  through  the  low  neck  or  land  forming  four  abrupt 
bends  just  below  Snow  Hill.  At  the  close  of  these  operations  there 
was  a  channel  not  less  than  80  feet  wide  and  7  feet  deep  between 
Snow  Hill  and  Shad  Landing,  a  distance  of  about  4J  miles. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  June 
3,  1896,  is  basea  upon  a  survey  made  in  1894-95  (printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  p.  1167)  and  is  for  dredg- 
ing the  channel  between  Snow  Hill  and  Shad  Landing  to  a  depth  of 
9  feet  at  mean  low  water  and  a  width  of  from  100  to  130  feet,  at  an 
estimated  cost  of  $14,000.  The  mean  range  of  tide  is  2^  feet.  Snow 
Hill  is  the  head  of  navigation  on  this  stream  and  is  about  28  miles 
above  the  mouth.  With  funds  provided  from  1897  to  1904  the  chan- 
nel was  dredged  to  the  project  dimensions. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay  and  $2,298.60  was  allotted  to  this  work.  A  contract  for  expend- 
iture of  funds  for  maintenance  was  made  and  dredging  under  it 
finished  in  June,  1908,  removing  three  shoals. 

The  sum  of  $2,500  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  March  3, 
1909,  for  maintenance,  and  a  contract  for  the  work  is  about  to  be 
entered  into. 

To  the  end  of  the  fiscal  year  $37,341.60  has  been  expended  for  the 
improvement  of  this  river,  of  which  $20,500  was  on  previous  projects 
and  $2,570.87  for  maintenance.  The  money  expended  durin*^  the 
fiscal  year  was  for  payment  of  retained  percentages  on  contract  and 
proportion  of  oflBce  expenses.  The  project  is  comi>leted  and  the 
adcutional  work  required  is  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  7  feet. 

Three  steamers  and  88  sailing  vessels  and  baizes  are  reported  as 
pljring  in  the  river,  the  commerce  being  valued  at  $4,986,058.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1903,  245,568;  1904, 

«  See  consolidated  money  statement  on  page  243. 
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246,223;  1905,  67,165;  1906,  65,710;  1907,  67,024;  1908,  73,727, 
consisting  of  lumber,  coal,  cord  wood,  canned  goods,  poultry  and 
live  stock,  agricultural  products,  and  general  merchandise. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1,  1908,  balance  unexpended . |2, 219. 35 

Amount  allotted  from  appropriati^^  oy  river  and  harbor  act  approved 
March  3,  1909 2,500.00 

4, 719. 35 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 219. 35 

July  1,  1909,  balance  imexpended 2, 500. 00 

(i)  La  Trappe  River,  Maryland. — This  stream,  formerly  known 
as  Dividing  Cfreek,  has  a  length  of  about  3  miles  and  is  a  tributary 
of  Choptank  River.  The  head  of  navigation  is  at  Trappe  Landing. 
The  controlling  depth  prior  to  1893  was  4  feet,  with  a  mean  range  of 
tide  of  2  feet,  but  was  after  Awards  increased  to  8  feet  b^y  dredging, 
under  private  subscription.  The  original  project,  which  is  the  exist- 
ing one,  was  adopted  by  the  river  and  harbor  act  of  July  13,  1892, 
and  is  for  a  channel  150  feet  wide  and  11  feet  deep  at  mean  low 
water  across  the  bar  at  the  mouth  and  for  a  width  of  75  feet  and  a 
depth  of  8  feet  inside  th^  bar  as  far  as  Trappe  Landing,  with  a  turn- 
ing basin  at  the  latter  point,  at  an  estimated  cost  of  $7,250,  subse- 
quently increased  to  $9,750.  The  project  has  been  completed  and  the 
additional  work  required  is  for  maintenance. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $2,135.39  was  allotted  for  this  work.  A  contract  ^vas  made  ' 
for  expenditure  of  funds  for  maintenance  and  dredging  under  it  was 
finished  the  last  month  of  1907,  restoring  turning  basin  to  project 
dimensions. 

The  sum  of  $3,000  was  allotted  from  the  appropriation  for  preserva- 
tion and  maintenance  of  river  and  harbor  works,  act  March  3,  1909, 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  to  June  30,  1909,  is  $11,252.89,  of  which 
$3,289.02  was  for  maintenance.  The  money  expended  during  the 
fiscal  year  was  for  payment  of  retained  percentages  on  contract  and 
proportion  of  office  expenses. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was -7  feet.  Three 
steamers  and  83  sailing  vessels  and  barges  are  reported  as  plying  in 
the  river,  the  commerce  being  valued  at  $962,646,  consisting  of 
lumber,  coal,  canned  goods,  poultry  and  live  stock,  agricultural  pro- 
ducts, and  general  merchandise. 

The  tonnage  of  the  river  is  reported  to  be  as  follows:  1903,  11,466; 
1904,13,601;  1905,13,848;  1906,13,588;  1907,13,859;  1908,15,244. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 
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July  1,  1908,  balance  unexpended $224.20 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 3,000.00 

3, 224. 20 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 224. 20 

July  1,  1909,  balance  unexpended 3,000.00 

(j)  Manokin  Rivera  Maryland. — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  "Mud  flats"  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide  and  make  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposesf  The  average  rise  of  tide  at  the  flats  is  2.6  feet.  Prmcess 
Anne  is  the  head  of  navigation  and  is  about  12  miles  above  the  mouth 
of  the  river. 

The  project  was  adopted  by  the  river  and  harbor  act  of  September 
19, 1890,  and  is  based  upon  a  survey  made  in  August  and  September, 
1889.  (Report  printed  in  Annual  Keport  of  the  Chief  of  Engineers 
for  1890,  p.  961.)  It  provides  for  a  channel  6  feet  deep  at  mean  low 
water  and  100  feet  wide  from  Locust  Point  to  Sharps  Point,  a  dis- 
tance of  about  2i  miles  and  embracing  the  section  called  the  "Mud 
flats,"  at  an  estimated  cost  of  $30,000. 

From  1891  to  1900  dredging  on  the  whole  project  was  done  at  vari- 
ous times  as  fimds  became  available.  At  the  close  of  these  opera- 
tions there  was  a  channel  6  feet  deep  from  Sharps  Point  to  about  a 
mile  above  Dashiells  Creek  and  a  sligntly  less  depth  to  the  steamboat 
wharf  above,  and  at  the  mouth  soundings  taken  over  the  area  formerly 
dredged  showed  a  range  of  depth  from  4.5  to  7.3  feet.  No  work  was 
done  afterwards  until  that  of  the  autumn  of  1905,  which  consisted  in 
removing  shoals  that  had  formed,  and  resulted  in  a  controlling  depth 
of  but  3  feet. 

The  creation  and  maintenance  of  a  channel  across  the  mud  flats  at 
the  mouth  of  this  river  is  a  work  of  some  difiiculty  and  uncertainty 
under  the  method  adopted,  which  was  originally  considered  as  ten- 
tative only  and  the  best  that  the  commerciaTimportance  of  the  project 
would  justify.  Funds  have  not  been  available  for  adequate  main- 
tenance and  the  channel  has  deteriorated  rapidly.  The  estimate  of 
cost  of  project  was  increased  May  13,  1907^  to  $42,103.99.  The  river 
and  harbor  act  of  March  2,  1907,  appropriated  $60,000  for  improve- 
ment of  rivers  and  harbors  oh  east  shore  of  Chesapeake  Bay,  and 
$9,160.69  was  allotted  for  this  work.  A  contract  for  expenditure  of 
funds  was  made  and  dredging  under  it  completed  in  June,  1908. 

The  amount  expended  on  the  improvement  to  June  30,  1909,  is 
$36,407.69,  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  The  amount  expended 
for  maintenance  was  $8,511.13.  About  two-thirds  of  the  project  is 
completed.  The  money  expended  during  the  fiscal  year  was  for  pay- 
ment of  retained  percentages  on  contract  and  proportion  of  oflSce 
expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  at  the  mouth  was 
3i  feet. 
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It  was  impracticable  to  procure  commercial  statistics.  The  im- 
provement had  made  no  appreciable  difference  in  freight  rates. 

It  is  proposed  to  apply  the  fimds  asked  for  toward  completing  the 
project. 

July  1,  1908,  balance  unexpended $5,377.92 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment     5,352.42 


July  1,  1909,  balance  unexpended 25.50 

Amount  (estimated)  required  for  completion  of  existing  project 14, 18L  93 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpendea 
July  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

(1e)  Tyashin  Creek. — This  stream  is  also  known  as  Wetipquin 
Creek,  or  River.  It  is  a  small  tributary  of  Nanticoke  River,  having  a 
length  of  about  5  miles.  The  controlling  depth  in  the  creek  was  8 
feet,  but  on  the  bar  at  the  mouth  it  was  but  3^  feet  at  mean  low  water, 
with  an  average  rise  and  fall  of  the  tide  of  3  feet.  A  survey  was 
made  in  1899  S'^port  printed  in  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  p.  1681).  The  existing  project,  which  is  the  original 
one,  was  adopted  by  the  river  and  harbor  act  «f  June  13,  1902,  and  is 
for  a  channel  9  feet  deep  at  mean  low  water,  with  a  width  of  120  feet, 
at  an  estimated  cost  of  $13,200.  Under  a  survey  made  in  January, 
1906^  the  estimate  of  cost  of  completion  of  this  project,  with  a  suitable 
tmiung  basin  added,  is  $6,462.39. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  the  east  shore  of  Chesa- 
peake Bay,  and  $6,500  was  allotted  to  complete  this  work.  A  contract 
was  made  for  completion  and  dredging  was  finished,  as  far  as  funds 
permitted,  in  the  spring  of  1908.  The  channel  was  completed  to  the 
project  depth  and  widtn,  but  owing  to  shoaling  since  the  survey  and 
estimate  were  made  in  January,  1906,  the  turning  basin  was  left  at 
a  controlling  depth  of  7  feet  at  mean  low  water,  which  is  ample  for 
present  needs.  Funds  asked  for  are  intended  to  be  applied  to  com- 
pleting turning  basin  and  maintenance  of  project. 

The  amount  expended  to  June  30,  1909,  is  $16,556.32,  of  which 
$2,443.91  was  for  maintenance  and  $3,954.41  on  project  as  modified 
bv  estimate  of  January,  1906.  The  project  is  about  two-thirds  com- 
pleted. The  money  expended  during  the  fiscal  year  was  for  payment 
of  retained  percentages  on  contract  and  proportion  of  office  expenses. 

Tlie  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  8  feet  and 
the  turning  basin  7  feet. 

Three  steamers  and  36  sailing  vessels  and  barges  are  reported  as 
plying  in  the  creek,  the  commerce  being  valued  at  $78,710.  The  ton- 
nage of  the  creek  is  reported  to  be  as  follows:  1903,  784;  1904,  796; 
1905,  856;  1906,  945;  1907,  967;  1908,  1,064,  consisting  of  lumber, 
canned  goods,  poultry  and  live  stock,  agricultural  products,  and  gen- 
eral merchandise. 

o  See  consolidated  money  statement  on  page  243. 
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The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Reference  to  reports  on  examination  and  survey  required  by  the 
river  and  harbor  act  of  March  3, 1905,  will  be  found  on  page  214  of  the 
Report  of  the  Chief  of  Engineers  for  1906. 

July  1, 1908,  balance  unexpended $909.  24 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment 807.56 


July  1,  1909,  balance  unexpended 10L68 

Amount  (estimated)  required  for  completion  of  existing  project .2, 406.  30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1, 1909 (a) 

Submitted  in  compliance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOIJDATED. 

July  1,  1908,  balance  unexpended $26, 469.  68 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 25,500.00 

51,959.68 
June  30,  1909,  amount  expended  during  fiscal  year: 

Fot  works  of  improvement |23, 120.  29 

For  maintenance  of  improvement 3, 018.  30 

26,138.59 

July  1, 1909,  balance  unexpended 25, 821. 09 

Amount  (estimated)  required  for  completion  of  existing  project 67, 752. 19 

Amount  that  can  be  profitably  exi>ended  in  fiscal  year  ending  June  30, 
1911,  tar  works  of  improvement  and  for  maintenance,  exclusive  of  the 
trance  imexpended  Juljr  1,  1909 80, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harlxMr  act  of  1899. 

(See  Appendix  J  6.) 

7.  NanticoJce  River,  Delaware  and  Maryland. — ^This  river  is  a  tidal 
stream,  its  headwaters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in  a 
southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay,  and 
the  interests  for  the  improvement  of  the  river  center  at  Seaford,  the 
head  of  navigation,  36  miles  from  the  mouth,  where  the  range  of  tide 
is  about  3.4  feet. 

Tlie  river  and  harbor  act  of  Augustf  18,  1894,  appropriated  $5,000 
for  improving  Broad  Creek  River,  Delaware,  a  branch  of  Nanticoke 
River,  and  provided  that  as  much  of  it  as  might  be  necessary  should 
be  used  for  the  removal  of  the  bar  extending  from  the  railroad  bridge 
at  Seaford  toward  the  mouth  of  Nanticoke  Kiver.  With  this  appro- 
priation the  channel  was  dredged  where  necessary  to  a  width  of  100 
feet  and  a  depth  of  9  feet  at  mean  low  water  from  the  south  side  of 
.  the  railroad  bridge  at  Seaford  to  a  point  8,000  feet  below.  A  previous 
appropriation  for  the  Nanticoke  River  in  1886  was,  in  accordance 

<>  See  consolidated  money  statement  on  this  page. 
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with  the  terms  of  the  law,  appUed  to  Broad  Creek  River  up  to 
Laurel. 

The  existing  project  for  the  improvement  of  the  Nanticoke  River 
is  based  upon  a  survey  made  in  1895  (printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  ]  895,  pp.  11 65  to  1 167)  and  is  for  a  cnannel 
9  feet  deep  at  mean  low  water  and  100  feet  wide,  the  width  to  be 
increased  to  about  150  feet  at  sharp  turns  of  the  channel,  the  improve- 
ments to  be  extended  to  witliin  100  feet  of  the  county  bridge,  where 
the  proposed  channel  is  to  widen  out  fan-shaped  at  an  estimated  cost 
of  $13,000.  The  project  is  completed  and  the  additional  work  re- 
quired is  for  maintenance. 

A  contract  for  expenditure  of  funds  for  maintenance  was  made  and 
dredging  under  it  finished  in  May,  1908. 

The  sum  of  $2,000  was  allotted  from  the  appropriation  for  preserva- 
tion and  maintenance  of  river  and  harbor  works,  act  of  March  3, 1909, 
for  maintenance,  and  a  contract  for  the  work  is  about  to  be  entered 
into. 

The  amount  expended  to  June  30,  1909,  was  $15,000,  of  which 
$5,000  was  on  a  previous  project  and  $4,429.26  for  maintenance. 
The  money  expended  during  the  fiscal  year  was  for  payment  of 
retained  percentages  on  contract  and  proportion  of  office  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  8§  feet. 

Three  steamers  and  105  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $7,740,155.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1903, 119,038;  1904, 
120,229;  1905,  121,769;  1906,  119,348;  1907,  121,733,  and  for 
calendar  year  ended  May  1.  1909,  132,842,  consisting  of  lumber,  coal, 
canned  goods,  poultry  and  Hve  stock,  fish  and  oysters,  agricultural 
products,  and  general  merchandise. 

The  improvement  has  made  no  appreciable  difference  in  freight  rates. 

July  1,  1908,  balance  unexpended |302. 99 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,000.00 

2,302.99 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 302. 99 

July  1,  1909,  balance  unexpended 2,000.00 

(See  Appendix  J  7.) 

5.  Broad  Creek  River ^  Delaware, — This  is  a  tributary  of  the  Nanti- 
coke River,  and  in  1881  the  controlling  depth  was  1^  feet,  with  a 
mean  range  of  tide  of  3  feet.  In  1889  a  channel  6  feet  deep  at  mean 
low  water  and  50  feet  wide  had  been  dredged  under  project  dated 
February  4,  1880,  from  Bethel  to  Laurel,  the  head  of  navigation, 
about  l\  miles  from  the  mouth  of  the  river,  at  a  cost  of  $35,00(V. 
The  existing  project,  adopted  by  the  river  and  harbor  act  of  July  13, 
1892,  is  for  a  channel  70  leet  wide  and  8  feet  deep  at  mean  low  w^ater 
between  Bethel  and  Laurel,  at  an  estimated  cost  of  $15,000.  The 
projected  channel  was  dredged  except  for  a  short  distance  at  the 
upper  end,  where  it  was  reduced  to  60  feet  in  width  to  secure  the 
staoility  of  some  wharves.  Contract  was  entered  into  and  dredging 
under  it  finished  in  June  of  1908,  removing  shoals  above  and  for  a 
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distance  of  about  1,000  feet  below  the  railroad  bridge  at  Laurel. 
Tlie  appropriation  requested  is  intended  to  be  applied  to  main- 
tenance. 

The  amount  expended  to  June  30,  1909,  is  $16,500,  of  which 
$1,500  was  for  maintenance.  The  money  expended  during  the 
fiscal  year  was  for  payment  of  retained  percentages  on  contract, 
and  proportion  of  office  expenses.  The  project  is  completed  and  the 
additional  work  required  is  for  maintenance. 

The  simi  of  $2,000  was  allotted  from  the  appropriation  for  preser- 
vation and  niaintenance  of  river  and  harbor  works,  act  March  3, 
1909,  for  maintenance,  and  the  contract  for  the  work  is  about  to 
be  entered  into. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water,  over  the  shoalest  part  of  the  channel  is  reported  to  be 
7  feet. 

One  steamer  and  34  sailing  vessels,  power  boats,  and  barges  are 
reported  as  plying  in  the  nver,  the  commerce  being  valued  at 
$444,512.  Tne  tonnage  of  the  river  for  the  year  ending  May  1,  1909, 
is  reported  to  be  28,480,  consisting  of  fertilizer,  lumber,  canned 
goods,  flour  and  feed,  shooks  and  crates,  agricultural  products,  and 
general  merchandise. 

The  improvement  is  reported  to  have  made  a  reduction  of  25  per 
cent  in  freight  rates. 

July  1, 1908,  balance  unexpended 11,400.00 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,000.00 

3,400.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 400. 00 

July  1, 1909,  balance  unexpended 2,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
nendedJulyl,  1909 2,000.00 

Submitted  in  compliance  with  reciuirements  of  sundry  civU  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  8.) 

9.   Wicomico  River,  Maryland. — ^The  portion  of  the  river  at  and 

I'ust  below  Salisbury,  which  is  the  head  of  navigation  and  23  miles 
rem  the  mouth,  has  been  under  improvement  by  the  United  States 
since  1872,  under  project  dated  April  15,  1871.  The  average  rise  and 
fall  of  tide  is  3  feet.  At  that  tune  the  navigable  channel,  with  a 
minimum  depth  of  8  feet  at  low  water,  extended  to  a  point  within  2 
miles  of  Salisbury.  .  The  extreme  upper  portion,  as  far  as  the  mill- 
dam  in  the  heart  of  the  town,  was  quite  shoal,  and  has  an  average 
depth  of  only  18  inches  at  low  tide.  Between  1872  and  1885  a 
channel  75  to  nearly  100  feet  wide  and  7  feet  deep  at  low  water  was 
dredged  from  deep  water  below  to  the  drawbridge  in  the  town,  at 
a  cost  to  the  Government  of  about  $50,000. 

The  existing  project,  based  upon  a  survey  of  the  river  made  in  1889 
(printed  in  -^mual  Report  of  the  Chief  of  Engineers  for  1890,  pp. 
947-950),  provides  for  a  channel  9  feet  deep  at  mean  low  water, 
from  that  depth  below  to  the  drawbridge  at  oalisbury,  the  width  to 
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be  from  100  to  150  feet,  at  an  estimated  cost  of  $23,200.  At  the 
time  this  project  was  adopted  there  existed  a  7-foot  low-water  chan- 
nel from  75  to  100  feet  wide  to  Salisbury.  The  project  has  been 
completed  and  the  additional  work  required  is  for  maintenance. 

Contract  for  maintenance  was  entered  into  and  dredging  under  it 
finished  in  the  spring  of  1908,  restoring  dimensions  of  the  upper  part 
of  the  channel. 

The  amount  expended  to  June  30,  1909,  is  $87,516,  of  which 
$50,000  was  on  previous  projects  and  $7,442.24  for  maintenance. 
The  money  expended  during  the  fiscal  year  was  for  payment  of  re- 
tained percentages  on  contract  and  proportion  of  office  expenses. 

The  sum  of  $5,000  was  allotted  from  the  appropriation  for  preser- 
vation and  maintenance  of  river  and  harbor  works,  act  of  March  3, 
1909,  for  maintenance,  and  a  contract  for  the  work  is  about  to  be 
entered  into. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  8  feet. 

Two  steamers  and  82  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $15,449,526.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1903,  197,306;  1904, 
199,279;  1905,202,510;  1906,198,451;  1907,202,416:  1908,222,657, 
consisting  of  lumber,  coal,  canned  goods,  poultry  and  live  stock,  fish 
and  oysters,  agricultural  products,  and  general  merchandise.  The 
improvement  has  made  no  appreciable  difference  in  freight  rates. 

Reference  to  reports  on  examination  and  survey  of  the  river  re- 
quired by  the  river  and  harbor  act  of  March  3,  1905,  will  be  found  on 
page  215  of  the  Report  of  the  Chief  of  Engineers  for  1906. 

It  is  proposed  to  apply  the  appropriation  asked  for  in  restoring  the 
channel  to  project  dimensions  oelow  Williams's  wharf. 

July  1,  1908,  balance  unexpended 1244. 58 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 5,000.00 

5,244.58 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 244.58 


July  1,  1909,  balance  imexpended 5,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,  1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  9.) 

10,  Orisfield  Harbor,  Maryland. — This  harbor  is  situated  at  Somers 
Cove,  Little  Annemessex  River,  which  at  this  point  is  an  estuary  of 
Tangier  Sound,  on  the  east  side  of  Chesapeake  Bay.  It  is  the  prin- 
cipal port  of  the  collection  district  of  eastern  Marjrland.  Crisfidd  is 
the  head  of  navigation  of  the  harbor  and  is  1  mile  from  its  mouth. 
The  length  of  the  navigable  portion  of  the  harbor  is  1 J  miles.  Origi- 
nally the  harbor  had  a  controlling  depth  of  8^  feet  at  mean  low  water 
for  a  width  of  400  feet,  with  a  mean  rise  and  fall  of  tide  of  2.6  feet, 
but  this  was  not  deemed  adeauate  for  the  commerce  of  the  port..  The 
original  project  adopted  by  tne  river  and  harbor  act  of  March  3,  1875, 
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was  for  a  channel  266  feet  wide  and  12  feet  deep  at  mean  low  water 
from  above  the  railroad  wharf  to  a  point  known  as  the  second  an^le, 
opposite  Somers  Cove  light,  and  from  that  point  to  deep  water  below 
a  channel  of  the  same  depth  425  feet  wide,  and  in  addition  a  basin 
on  both  the  north  and  south  sides  of  the  railroad  wharf  12  feet  deep, 
at  an  estimated  cost  of  $37,3 17.50.  The  work  was  completed  May, 
1876. 

The  act  of  March  3,  1905,  authorized  a  survey,  which  was  made  in 
December,  1905,  the  report  thereon  being  printed  in  House  Document 
No.  783,  Fifty-ninth  Congress,  first  session.  The  existing  project, 
adopted  by  the  river  and  harbor  act  of  March  2,  1907,  is  to  restore  the 
channel  formerly  dredged  and  to  restore  and  widen  the  anchorage 
basin,  at  an  estimated  cost  of  $37,706.62,  and  an  annual  cost  for  main- 
tenance of  $800.  The  estimated  cost  of  the  project  was  increased 
April  17,  1909,  to  $47,762.  The  river  and  harbor  act  of  March  2. 
1907,  made  an  appropriation  of  $37,707.  A  contract  was  entered 
into  and  work  under  it  completed  in  June,  1909.  The  project  is 
about  three-fourths  fmished.  To  June  30,  1909,  $35,254.52  has  been 
expended  on  existing  project. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  12  feet.  Funds  asked  for  will  be  appUed  to  completing  the 
proiect. 

tight  steamers  and  536  sailing  vessels  and  barges  are  reported  as 
plying  in  the  harbor,  the  commerce  being  valued  at  $8,221,918.  The 
tonnage  of  the  harbor  is  reported  to  be  as  follows:  1906,  30,265; 
1907,  30,738:  1908,  102,982,  consisting  of  lumber,  canned  goods, 
poultry  and  live  stock,  fish  and  oysters,  agricultural  products,  and 
general  merchandise.  The  improvement  has  made  no  appreciable 
difference  in  freight  rates. 

A  report  on  a  survey  of  this  harbor  is  to  be  found  beginning  on 
page  105,  Part  2,  Annual  Report  of  the  Chief  of  Engineers  for  1875. 

July  1,  1908,  balance  unexpended $37, 660. 57 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     35, 208. 09 

July  1,  1909,  balance  unexpended 2, 452. 48 

July  1,  1909,  outstanding  liabilitiee 154. 00 

July  1,  1909,  balance  available 2, 298. 48 

Amount  (estimated)  required  for  completion  of  existing  project 10, 055. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julyl,  1909 10,055.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 

(See  Appendix  J  10.) 

11.  Removing  sunken  vessels  or  craft  olstruding  or  endangering  navi- 
gation,— During  the  past  fiscal  year  the  following  wrecks  were  re- 
moved: Schooner  J,  E.  Watkins  from  Chesapeake  Bay,  Maryland, 
near  Sevenfoot  Knoll,  at  a  cost  of  $220,  ana  the  schooner  Alethea 
from  Rock  Creek,  Maryland,  at  a  cost  of  $400.  The  total  amount 
expended  was  $620. 
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EXAMINATION   AND   SURVEY   MADE   IN   OOBfPLIANCE   WITH   RIVER  AND 
HARBOR  ACT  APPROVED   MARCH   2,  1907. 

Reports  dated  May  9,  1907,  and  January  7,  1908,  on  preliminair 
examination  and  survey,  respectively,  of  TucJcahoe  Rivery  Maryland, 
with  a  view  to  obtaining  an  increased  depth  from  Wymans  wharf  to 
(he  town  of  HlUshoro,  req^uired  by  the  river  and  harbor  act  of  March 
2,  1907,  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursu- 
ant to  law,  and  were  transmitted  to  Congress  and  printed  in  House 
Document  No.  1160,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  approximately  $15,600  is  pre- 
sented. 

IMPROVEMENT  OF    RIVERS    AND   HARBORS    IN    THE  WASHINGTON, 
DISTRICT  OF  COLUMBIA.  DISTRICT. 

This  district  was  in  the  temporary  chaise  of  Capt.  E.  J.  Dent, 
Corps  of  Engineers,  to  July  18,  1908;  in  the  chaise  of  Maj.  Spencer 
Cosby,  Corps  of  Engineers,  from  July  18  to  December  22,  1908,  hav- 
ing under  liis  immediate  orders  Capt.  E.  J.  Dent  and  First  Lieut. 
W.  T.  Hannum,  Corps  of  Engineers;  in  the  charge  of  Maj.  J.  J.  Mor- 
row, Corps  of  Engineers,  since  the  latter  date,  havmg  imder  his  imme- 
diate orders  Lieutenant  Hannima.  Division  engmeer,  Col.  D.  W. 
Lockwood,  Corps  of  Engineers. 

1.  PoUmuic  River  at  Worshington,  D.  C. — ^Before  improvement  the 
Virginia  channel  was  obstructed  by  two  bars.  The  upper  bar  ex- 
tended upstream  from  Long  Bridge  to  about  one-hair  mile  below 
Easby  Pomt,  and  the  ruling  depth  on  this  bar  was  8  feet.  The  lower 
bar  was  near  Giesboro  Point  and  had  a  ruling  depth  of  14  feet.  The 
ruling  depth  in  the  Washington  channel  was  10  feet.  Georgetown 
Harbor  was  obstructed  bv  several  dangerous  rocks.  The  flats,  which 
extended  to  the  edge  of  the  Virginia  channel,  were  largely  bare  at  low 
water  and  were  an  active  agent  in  spreading  malarial  and  other  dis- 
eases. In  1 849,  $1 ,500  was  appropriated  for  a  survey  of  the  river.  Of 
this  sum  $1,208.61  was  expended  and  the  balance  or  $291.39  covered 
into  the  surplus  fund  of  the  Treasury. 

Between  June  11, 1870,  and  March  3, 1881,  the  sum  of  $290,000  was 
appropriated  by  Congress  for  the  improvement  of  the  harbors  of 
Washmgton  and  Georgetown.  The  project  under  which  this  last- 
mentioned  sum  w^  expended  is  not  definitely  stated,  although  it  is 
imderstood  that  it  provided  for  dredging  channels  16  feet  deep  and 
200  feet  wide  through  the  Georgetown  and  Washington  channels,  and 
for  the  removal  of  the  most  dangerous  rocks  obstructing  navigation  in 
the  harbor  of  Georgetown  to  a  depth  of  20  feet. 

The  existing  project  for  the  improvement  was  adopted  August  2, 
1882,  and  has  for  its  object  the  improvement  of  the  navigation  of  the 
river  by  widening  and  deepening  its  channels,  the  reclamation  of  the 
flats  by  depositing  on  them  the  material  dredged  from  the  channels, 
the  freeing  of  the  Washington  channel  of  sewage,  and  the  establish- 
ment of  harbor  lines.  To  effect  these,  the  project  provided  ''that  the 
channel  depths    ♦    ♦    *    should  be  sufficient  to  accommodate  the 
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larg:est  draft  vesseb  that  can  be  brought  up  to  Arsenal  Point"  (the 
projected  depth  was  not  stated  in  feet,  out  by  the  above-imposed  con- 
dition was  at  that  time  limited  to  20  feet  at  low  tide,  whereas  the  rul- 
ing depth  in  the  Potomac  River  below  Washington  has  now  been 
increased  by  dredging  to  24  feet  at  low  tide),  that  the  flats  be  re- 
claimed to  a  height  of  3  feet  above  the  flood  plane  of  1877  (which, 
although  the  highest  recorded  freshet  at  that  tmie,  was  exceeded  by 
about  3  feet  by  the  flood  of  1889),  and  for  a  tidal  reservoir  to  be  pro- 
vided with  automatic  inlet  and  outlet  gates.  A  training  dike  on  the 
Vii^nia  shore  extending  downstream  from  Analostan  Island  was 
added  to  the  project  in  1890.  The  project  also  provided  for  the  re- 
building of  Long  Bridge  and  for  the  interception  of  all  sewage  dis- 
charged into  the  Wasnington  channel,  but  neither  of  these  works 
was  included  in  the  estimated  cost  of  the  improvement,  which  was 
$2,716,365.     The  estunate  as  revised  in  1897  is  $2,953,020. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1909,  was  $2,758,564.56,  of  which  $475,356.81  has  been  applied 
to  maintenance  since  March  3,  1899.  The  rollowing  sums  have  oeen 
obtained  from  other  sources  than  appropriations:  Received  from 
sale  of  blueprints,  50  cents;  of  condemned  property,  $212.83;  total, 
$213.33. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  feet  wide  through  the  bar  above  Long  Bridge,  in  increasing 
the  width  of  the  natural  channel  just  below  Lon^^  Bridge  by  50  to 
500  feet,  and  in  deepening  it  to  20  feet;  in  dredging  a  channel  350 
feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  channel 
near  Giesboro  Point ;  in  dredging  the  Washington  channel  to  a  width 
of  400  feet  and  a  depth  of  20  feet;  in  dredging  between  this  naviga- 
tion channel  and  the  wall  of  the  adjacent  reclaimed  area  to  a  depth 
of  12  feet;  in  dredging  at  the  junction  of  the  Washington  and  Vir- 
ginia channels;  in  dredging  the  tidal  reservoir  (111  acres)  to  a  depth 
of  about  8  feet,  and  restonng  this  depth  to  its  area;  in  several  times 
redredging  cuts  20  feet  deep  througn  bars  which  had  re-formed  by 
freshet  action  in  the  Vii^inia  and  Washington  channels;  in  the 
completion  of  and  repairs  to  the  reservoir  outlet;  in  the  construction 
of  aoout  98  per  cent  of  the  combined  inlet  gates  and  bridge  for  the 
tidal  reservoir;  in  the  construction  of  35,289  linear  feet  of  sea  wall, 
of  which  8,876  linear  feet  has  been  taken  down  and  relaid;  and  in  the 
building  of  5,965  linear  feet  of  training  dike,  containing  about  21,218 
cubic  yards  of  stone. 

The  area  of  land  reclaimed  by  these  operations  is  628  acres  (or, 
including  reservoir,  739  acres),  which,  by  act  of  March  3,  1897,  was 
declared  to  be  a  public  park,  under  the  name  of  "Potomac  Park." 

The  amount  of  material  dredged,  deposited  on  the  park,  and  paid 
for  under  the  various  contracts  is  about  13,893,756  cubic  yards.  It 
is  estimated  that  in  addition  about  3,000,000  cubic  yards  of  material 
have  been  dredged  under  contract  and  deposited  on  the  park,  but 
not  paid  for,  owing  to  its  having  been  excavated  outside  the  specified 
limits. 

In  additon  to  the  foregoing,  a  large  amoimt,  estimated  at  915,000 
cubic  yards,  of  clean  desirable  earth  has  been  deposited  upon  the 
park  by  private  parties  working  under  permits. 
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The  entire  project  is  now  about  90  per  cent  completed. 

The  work  of  maintenance  during  the  year  consisted  in  finishing 
the  dredging  in  the  Virginia  channel  and  tidal  reservoir,  in  making 
additions  and  repairs  to  sea  wall,  in  care  of  property,  and  in  repairs  to 
plant,  etc.,  and  in  general  maintenance  of  tne  improvement. 

The  work  on  the  project  dm-ing  the  year  consisted  in  continu- 
ing the  building  of  the  combined  inlet  gates  and  bridge  for  the 
reservoir. 

The  project  for  the  improvement  of  the  Potomac  River  at  Washing- 
ton provides  for  a  flushing  basin,  with  automatic  gates  at  the  inlet  and 
outlet,  so  arranged  that  at  each  oscillation  of  the  tide  the  basin  or 
tidal  reservoir  will  be  filled  during  flood  tide  from  the  Virginia  chan- 
nel and  emptied  to  the  level  of  low  water  during  the  ebb  tide  into  the 
Washington  channel. 

In  order  to  provide  for  a  highway  connecting  the  park  drives 
on  each  side  of  the  inlet  to  the  tidal  reservoir,  an  appropriation  of 
$25,000  was  made  by  act  of  Congress  approved  May  27,  1908  (simdry 
civil  appropriation  act),  to  defray  the  additional  expense  involved 
in  widening  the  proposed  inlet  gates  and  constructing  a  road  across 
them. 

The  plans  provide  for  a  structure  with  automatic  gates  to  close 
during  the  ebb  and  open  during  the  flood  tide,  with  curtain  gates 
to  be  closed  when  the  Potomac  River  is  heavily  charged  with  sedi- 
ment, with  a  lock  for  the  passage  of  small  water  craft,  and  with  a  park 
highway  over  the  top.  The  structure  will  rest  upon  a  pile  foimda- 
tion  and  will  be  of  concrete  or  reenforced  concrete  throughout. 
A  consulting  architect  has  been  employed  to  design  the  ornamental 
features,  and  a  consulting  mechanical  engineer  to  assist  in  the  design 
of  the  gates  and  operating  machinery. 

During  the  fiscal  year  1908  prehminary  surveys  and  current  obser- 
vations were  made,  general  plans  were  prepared  and  approved  by  the 
Chief  of  Engineers,  nearly  all  of  the  necessary  construction  plant 
was  repaired  and  erected,  the  entire  foundation  was  dredged,  and 
about  one-third  of  the  bearing  piles  were  driven. 

During  the  present  fiscal  year  the  remaining  foundation  piles  were 
driven,  tne  foundation  surrounded  by  a  wooden  sheet-pile  cofferdam, 
and  concrete  piers  and  superstructure  carried  up  to  its  present  con- 
dition. Excluding  the  installation  of  the  automatic  curtain  and  lock 
gates,  the  brid^  is  estimated  to  be  98  per  cent  completed. 

The  furnishing  and  emplacing  of  piles  was  done  under  a  formal 
contract,  and  a  contract  is  in  force  for  the  furnishing  and  installation 
of  lock  and  curtain  gates. 

All  other  construction  has  been  done  by  day  labor  under  the  direc- 
tion of  this  office,  materials  being  purchased  in  accordance  with 
regulations. 

In  addition  to  $25,000  appropriated  by  the  sundry  civil  act,  ap- 
proved May  27,  1908,  there  nas  been  expended  from  the  appropria- 
tion for  improving  Potomac  River,  approved  March  2,  1907,  for  the 
construction  of  the  combined  bridge  and  inlet  gates  $81,382.77,  which 
includes  the  cost  of  the  relocation  and  construction  of  380  feet  of  sea 
wall.  Two  hundred  and  ninety  additional  feet  of  sea  wall  formerly 
laid  up  dry  were  reconstructed  and  laid  up  in  mortar. 

The  maximum  draft  that  could  be  earned  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  Washington  channel  was  21 
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feet.  ^  For  the  Vii^inia  channel  it  was  18  feet.  The  mean  range  of 
tide  is  about  3  feet. 

The  Potomac  River  is  navigable  to  the  foot  of  Little  Falls,  3}  miles 
above  Greorgetown,  but  the  Aqueduct  Bridge,  which  crosses  the  river 
at  Georgetown,  113  miles  above  the  mouth  of  the  river,  has  no  draw 
and  limits  the  navigation  of  large  steamers  and  masted  vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal,  lum- 
ber, ice,  cord  wood,  stone,  oils,  ojsters,  bricks,  coke,  and  general 
merchandise.  The  receipts  and  shipments  during  1908  amounted  to 
about  760,737  tons  and  were  estimated  to  be  worth  about  $7,843,130. 

The  benefits  to  navigation  from  the  improvement  made  have  been 
marked.  Vessels  of  much  deeper  draft  than  those  formerly  used  are 
now  engaged  in  this  trade,  and  it  is  imderstood  that  freight  rates  have 
been  materially  reduced. 

It  is  proposed  to  apply  the  funds  on  hand  and  the  additional  ap- 
propriation recommended  toward  completion  of  the  tidal  gates, 
reconstruction  of  about  10,000  linear  feet  of  damaged  sea  wall, 
dredging  in  the  Washington  channel,  and  prosecution  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  maintenance  of  the  improvement  in  a  serviceable 
condition. 

Maps  of  the  locality  may  be  found  in  each  Annual  Report  of  the 
Chief  of  Engineers  since  1877,  with  the  exception  of  those  for  1879, 
1882,  1893,  1905.  1906,  1907,  and  1908. 

Reference  to  tne  report  on  the  examination  and  survey  of  Potomac 
River  at  Washin^on,  D.  C,  will  be  found  on  page  194  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

DCPROVINO  POTOMAC  RIVEB. 

July  1, 1908,  balance  unexpended $192,970.99 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

Received  from  sale  of  condemned  property 123.  80 

218,094.79 
June  SO,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $67,  589.  65 

For  maintenance  of  improvement 91,856.  37 

159,446.02 


July  1,  1909,  balance  unexpended 58, 648.  77 

July  1,  1909,  outstanding  liabilities 5,353.38 

July  1,  1909,  balance  available 53, 295.  39 

July  1,  1909,  amount  covered  by  uncompleted  contracts 13, 924. 27 

Amount  (estimated)  required  for  completion  of  existing  project 611, 376.  81 

Amount  that  can  be  i)rofitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
thebalance  unexpended  July  1,  1909 180,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

TIDAL  GATES,  POTOMAC  PARK. 

July  1, 1908,  balance  unexpended $25,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     25,000.00 

(See  Appendix  K  1.)  rn^n^n](> 
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S.  Potomac  River  hdow  Washinaton,  D.  C, — ^The  Potomac  River 
below  Washington,  D.  C,  is  generally  a  wide  and  deep  body  of  water, 
having  the  characteristics  of  a  tidal  estuary  rather  than  of  a  fluvial 
stream. 

Prior  to  improvement  24-foot  navigation  was  obstructed  by  seven 
shoals,  over  which  the  depth  ranged  from  19}  to  23  feet  at  low  tide. 
Several  of  these  shoals  were  long  and  formed  serious  obstructions  to 
navigation  by  deep-draft  vessels. 

The  present',  wnich  is  also  the  original,  project  for  this  improve- 
ment was  adopted  March  3,  1899.  It  provides  for  the  improvement 
of  the  waterway  by  dredging  channels  24  feet  deep  and  200  feet  wide 
through  all  obstructions  to  24-foot  navigation  below  Washington, 
D.  C,  at  an  estimated  cost  of  $176,000. 

The  amount  expended  to  June  30,  1909,  was  $185,000,  of  which 
about  $31,164  was  applied  to  maintenance. 

As  a  result  of  this  expenditure,  channels  24  feet  deep  and  at  least 
200  feet  wide  have  been  dredged  through  all  the  shoals,  and  1,484,362 
cubic  yards  of  material  has  been  excavated. 

No  work  was  done  during  the  fiscal  year  ended  June  30,  1909. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  water  over  the  shoalest  part  of  the  locality  under  imi>rove- 
ment  was  24  feet.  The  mean  range  of  tide  varies  from  about  1.6 
feet  at  the  lower  shoals  to  about  2.8  feet  at  the  upper.  Georgetown, 
113  miles  above  the  mouth  of  Potomac  River,  is  the  head  of  navi- 
gation for  large  vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal,  lum- 
ber, ice,  oils,  naval  ordnance  and  suppUes,  cord  wood,  brick  clay, 
stone,  fertilizer,  oysters,  bricks,  phosphate  rock,  coke,  paving  bloc^, 
railroad  ties,  asphalt,  potash  salt,  and  general  mercnandile.  The 
receipts  and  shipments  during  1908  amounted  to  about  1,442,900 
tons,  and  were  estimated  to  be  worth  about  $21,093,800. 

As  far  as  known  the  work  done  has  had  no  material  effect  upon 
freight  rates. 

The  work  provided  for  under  the  present  project  has  been  com- 
pleted, and  no  further  appropriation  is  required  therefor. 

Maps  of  the  locality  may  oe  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1890,  1900,  1902,  and  1903. 

For  reference  to  the  reports  of  the  examinations  and  surveys  of 
Potomac  River  below  Washington,  D.C.,  see  page  197  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  and  House  Document  No. 
859,  Sixtieth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $1, 000. 00 

July  1,  1909,  balance  unexpended 1, 000. 00 

(See  Appendix  K  2.) 

5.  Anacostia  River ,  District  of  Columbia, — Before  improvement 
the  ruling  depth  from  the  mouth  to  the  Navy- Yard  Bridge  was  about 
18  feet,  tne  channel  affording  this  depth  being  narrow  and  tortuous. 

An  allotment  of  $20,000  for  work  in  the  Anacostia  was  made  from 
the  appropriation  of  September  19,  1890,  for  improving  Potomac 
River  at  Washington.  Under  this  allotment  channels  20  feet  deep 
and  about  200  feet  wide  were  dredged  through  shoals  near  the  foot  of 
South   Capitol   street    and   opposite   Washington   Barracks,    This 
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dredging  was  completed  in  May,  1892,  at  a  cost  of  $18,536.94,  and 
the  bakoice,  $1,463.06,  was  applied  to  the  present  project. 
The  present  project  for  this  stream  was  adopted  Jime  13,  1902,  and 

Erovides  for  tne  improvement  of  the  portion  of  Anacostia  River 
elow  the  Navy-Yara  Bridge  by  dredging  a  channel  20  feet  deep  for 
a  width  of  400  feet,  the  depth  then  gradually  decreasing  to  6  feet  at 
the  bulkhead  lines,  and  by  depositing  the  dredged  material  on  the 
adjacent  flats  to  an  average  elevation  of  7  feet  above  low  tide,  the 
reclaimed  area  to  be  surrounded  by  an  earthen  embankment  to  a 
height  of  14  feet  above  low  tide,  protected  by  a  masonry  sea  wall, 
and  provided  with  suitable  drainage  through  the  embankment,  all 
at  an  estimated  cost  of  $1,218,525. 

The  amount  expended  on  the  existing  project  to  June  30,  1909, 
was  $267,288.15,  of  which  $6,481.10  was  appUed  to  maintenance. 
As  a  result  of  tins  expenditure,  a  channel  20  leet  deep  at  mean  low 
water  and  at  least  380  feet  wide  has  been  secured  for  a  distance  of 
9,300  feet  upstream  from  the  mouth  of  the  Anacostia,  i.  e.,  up  to 
upper  Umits  of  the  navy-yard.  The  quantity  excavated  to  date 
amounts  to  1,894,320  cubic  yards,  in  admtion  to  which  214,803  cubic 
yards  has  been  dredged  by  other  departments  of  the  Government 
and  by  private  parties  under  permits  rrom,  but  without  cost  to,  this 
oflice. 

A  riprap  wall  has  been  built  to  a  height  of  4  feet  above  mean  low 
water  for  a  distance  of  4,900  feet  along  the  left  bulkhead  line,  and 
2,900  linear  feet  of  it  has  been  raised  to  5  feet.  This  wall  contains 
27,367.1  cubic  yards  of  stone,  4,023.1  cubic  yards  of  which  was 
placed  during  tne  fiscal  year  1909.  It  will  temporarily  serve  to 
retain  dredged  material  and  will  ultimately  form  tne  foundation  for 
the  projected  masonry  sea  wall. 

Seven  hundred  and  ninety-one  piles  of  the  old  dismantled  wharf 
opposite  the  navy-yard  have  been  removed. 

incidental  to  the  improvement  of  the  channel  about  150  acres  of 
flats  have  been  filled  by  the  deposit  of  excavated  material  to  an 
average  height  of  5  feet  above  low  tide.  Harbor  Unes  have  been 
established  from  the  mouth  of  the  river  up  to  Pennsylvania  Avenue 
Bridge. 

The  work  of  improvement  for  the  fiscal  year  1909  consisted  in 
channel  dredmng  and  work  incidental  thereto,  and  amounted  to 
$80,302.37.  The  work  of  maintenance  for  the  fiscal  year  consisted 
in  raising  the  riprap  moimds  which  had  settled,  and  work  incidental 
thereto,  and  amounted  to  $6,481.10. 

The  entire  project  is  now  about  25  per  cent  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  over 
the  shoalest  part  of  the  locality  under  improvement  was  20  feet. 
The  mean  rar^e  of  tide  is  about  3  feet. 

Anacostia  Kiver  is  navigable  for  large  vessels  to  the  Navy-Yard 
Bridge,  for  tugs  and  small  vessels  to  Pennsylvania  Avenue  Bridge, 
and  for  small  scows  and  Ughters  to  Bladensburg,  Md.,  respectively, 
2,  2i,  and  8}  miles  above  its  mouth. 

The  principal  articles  of  commerce  are  sand  and  gravel,  naval 
ordnance  and  supplies,  brick  clay,  stone,  coal,  oils,  paving  blocks, 
and  cord  wood.  The  receipts  and  shipments  during  1908  amounted 
£6  about  283,272  tons,  and  were  estimated  to  he  worth  about 
$4,187,866. 
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The  improvement  already  made  has  been  of  benefit  to  navigation 
and  has  resulted  in  the  diversion  of  considerable  traflfic  from  the 
Washington  channel,  where  conditions  were  rapidly  becoming  con- 
gested. It  is  not  known  that  any  reduction  in  freight  rates  has  resulted 
from  the  work  done. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  dredging,  reclaiming  the  flats,  and  completion  of  the  project. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Maps  of  the  locality  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1903,  1904,  1905^  1906,  and  1909. 

Reference  to  reports  upon  examinations  and  surveys  of  this  river 
will  be  found  on  page  198  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

A  report  relative  to  the  title  to  Anacostia  flats  is  printed  in  House 
Document  No.  194,  Fifty-ninth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $97,958.38 

Amount  alloted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

107, 958. 38 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $80, 302. 37 

For  maintenance  of  improvement 6, 481. 10 

86,783.47 


July  1, 1909,  balance  unexpended 21, 174. 91 

July  1,  1909,  outstanding  liabilities 3, 936. 08 

July  1,  1909,  balance  available 17,238.83 


July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 861-  34 

Amount  (estimated)  required  for  completion  of  existing  project 936, 543. 04 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  I,  1909 230,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  3.) 

4'  Breton  Bay^  Maryland, — Breton  Bay,  a  tidal  estuary  of  the 
Potomac  River,  is  about  6^  miles  long  and  well  landlocked.  Fifteen 
feet  of  water  can  be  carried  up  the  bay  for  a  distance  of  4  miles.  At 
the  time  of  the  adoption  of  the  project  for  its  improvement,  10-foot 
navigation  in  Breton  Bay  was  obstructed  by  a  shoal  commencing  5 
miles  above  the  mouth  and  extending  to  I^onardtown,  at  the  head  of 
the  bay.  The  least  channel  depth  over  this  shoal  was  6  feet  at  low 
tide. 

The  original  project  for  improvement,  adopted  in  1878  and  modi- 
fied in  1886  and  1890,  provided  for  dredgmg  a  channel  150  feet 
wide  and  9  feet  deep  from  the  9-foot  contour  m  Breton  Bay  to  the 
Leonardtown  wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  600  feet  long,  at  an  estimated  cost  of  $30,000. 

From  June  18,  1878,  to  September  19,  1890,  nine  appropriations, 
aggregating  $37,500,  were  made.  This  sum  was  applied  to  dred^in^ 
214^229  cubic  yards  of  material.  The  work  called  for  by  the  origmd 
project  was  completed  in  189L 
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The  present  proiect  for  this  improvement  was  adopted  June  13, 

1902,  and  contemplates  the  dredging  of  a  channel  and  turning  basin 
10  feet  deep,  the  channel  to  have  a  minimum  width  of  200  feet  and 
the  turning  basin  to  be  400  feet  wide  and  600  feet  long.  The  esti- 
mated cost  of  theproject  is  $36^80. 

The  Board  of  Engmeers  for  Kivers  and  Harbors  considered  this 
project  and  recommended,  in  report  dated  September  22,  1903,  that 
$6,000  be  expended  at  the  earhest  practicable  date  in  providing  a 
channel  10  feet  deep  and  wide  enough  to  accommodate  the  boats  now 
trading  in  this  stream,  including  a  turning  basin  of  ample  dimensions 
at  Leonardtown  wharf,  $4,000  to  be  apphed  to  new  work  and  $2,000 
to  maintenance. 

It  was  the  opinion  of  the  Board  that  the  expenditure  of  $4,000 
every  four  years  thereafter  would  be  enough  to  maintain  a  sufficient 
tummg  basin  and  a  channel  at  least  100  feet  wide  and  wider  at  the 
turn,  all  of  a  10-foot  depth. 

The  amount  expended  under  the  present  project  to  June  30,  1909, 
was  $12,220.63,  of  which  about  $1,797.08  was  applied  to  main- 
tenance. As  a  r«sult  of  this  expenditure,  there  has  oeen  dredged  a 
channel  from  Leonardtown  wharf  to  deep  water  in  Breton  Bay  160 
feet  wide,  10  feet  deep,  and  6,100  feet  long,  with  a  turning  basin  at 
its  head  of  the  same  depth,  275  feet  wide,  and  about  500  feet  long. 
The  width  of  the  channel  is  increased  to  about  220  feet  at  the  turn  at 
Buzzard  Point.  The  project  as  recommended  by  the  Board  of 
Engineers  for  Rivers  and  Harbors-  is  completed  except  for  main- 
tenance. 

The  total  amount  of  material  dredged  from  the  channel  imder  the 
present  project  is  about  57,000  cubic  yards.  The  work  of  main- 
tenance done  during  the  fiscal  year  ending  June  30,  1909,  consisted 
of  surveys,  advertisement,  ana  other  incidental  expenses  to  the 
dredging  contemplated  for  the  next  fiscal  year,  amoxmting  to  $297.08. 
The  work  of  improvement  consisted  of  closing  up  the  account  for 
dredging  done  during  the  fiscal  year  1907,  amoimting  to  $485.65. 

The  maximum  draft  that  could  be  carried  on  Jxme  30,  1909,  at 
mean  low  water,  over  the  shoalest  part  of  the  locality  imder  im- 
provement was  10  feet.  The  mean  range  of  tides  is  about  1.7  feet. 
Leonardtown,  6  miles  above  the  mouth  of  the  bay,  is  tlie  head  of 
navigation. 

The  principal  articles  of  commerce  are  oysters,  railroad  ties,  cord 
wood,  lumber,  grain,  tobacco,  farm  produce,  coal,  bricks,  fertilizer, 
and  general  merchandise.  The  receipts  and  shipments  during  1908 
amoimted  to  about  9,592  tons  and  were  estimated  to  be  worth  about 
$272,533.     The  number  of  passengers  carried  is  about  2,000  a  year. 

The  improvement  has  been  of  great  benefit  to  shippers  in  this 
vicinity,  but  as  far  as  known  there  nas  been  no  material  reduction  in 
freight  rates. 

No  further  appropriation  is  at  present  required. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887  and  1889. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  199  of  tne  Annual  Report  of  the  Chief  of  Engineers  for 
1904.  For  report  of  Board  of  Engineers  for  Rivers  and  Harbors 
referred  to  above,  see  Annual  Report  of  the  Chief  of  Engineers  for 

1903,  page  1046. 
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July  1,  1908,  balance  unexpended $562.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  3,  1909 4, 000. 00 

4, 562. 10 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $485. 65 

For  maintenance  of  improvement 297. 08 

782. 73 

July  1,  1909,  balance  unexpended 3,779.37 

(See  Appendix  K  4.) 

6,  York,  Mattaponi,  and  Pamunkey  rivers,  and  Occoquan  and 
Carters  creeks,  Virginia, — (a)  York  River. — Prior  to  improvement 
24  feet  could  be  carried  up  York  River  for  a  distance  of  32  miles,  to 
Potopotank  bar,  over  which  the  ruling  depth  was  18 J  feet.  West 
Point  bar,  the  only  other  obstruction  to  navigation,  had  a  least  depth 
of  15J  feet. 

The  project  for  this  improvement,  adopted  June  14,  1880,  and 
revised  in  1884  and  1887,  provides  for  dredging  channels  22  feet 
deep  at  mean  low  water  and  400  feet  wide  throu^  the  bars,  and  for 
the  construction  of  a  dike  along  the  .right  bank  at  West  Point  bar 
to  maintain  the  channel,  at  a  total  estimated  cost  of  $308,800. 

The  amount  expended  to  June  30,  1909,  was  $258,685.04,  of  which 
$30,761.81  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
This  expenditure  has  resulted  in  a  dredged  channel  105  feet  wide  and 
22  feet  deep  at  Potopotank,  and.  another  22  feet  deep  and  160  to  260 
feet  wide  at  West  Point  bar.  A  training  dike  10,142  feet  long  has 
been  constructed  at  West  Point  bar,  of  which  4,818  Unear  feet  has 
been  rebuilt  and  3,474  linear  feet  has  been  repaired.  The  total 
amount  of  material  dredged  from  the  channels  is  about  1,160,100 
cubic  yards. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  during  the  fiscal  year  consisted  in  re- 
building the  dike,  repairs  to  plant,  and  miscellaneous  incidental  work. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locaUty  under  improve- 
ment was  about  19  feet.  The  mean  range  of  tides  is  about  3  feet. 
York  River  is  navigable,  throughout  its  entire  length  of  41  miles,  to 
West  Point  at  its  head. 

The  principal  articles  of  commerce  are  lumber,  oysters,  cord  wood, 
tobacco,  railroad  ties,  farm  produce,  ship  timber,  piles,  and  general 
merchandise.  The  receipts  and  shipments  during  1908  amounted 
to  about  178,445  tons,  and  were  estimated  to  be  worth  about  $7,222,846. 

The  work  done  has  been  of  much  importance  to  commerce,  and  it 
is  understood  that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  repair  of  the  dike  and  to  redredging  the  channels. 

The  additional  work  proposed  is  for  maintenance  of  work  already 
done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1886,  1887,  and  1894. 

For  reference  to  report  on  examination  and  survey  of  York  River 
see  page  201  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 
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July  1,  1908,  balance  unexpended $6, 806. 59 

Amount  allotted  trom  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 23,000.00 

29, 806.  59 
June  30,  1909,  amount  expended  diuing  fiscal  year,  for  maintenance  of 

improvement 8, 619.  77 


July  1,  1909,  balance  unexpended 21, 186.  82 

July  1,  1909,  outstanding  liabilities 1, 894. 28 

July  1,  1909,  balance  available 19, 292. 54 

July  1;  1909,  amoimt  covered  by  uncompleted  contracts 7, 138.  69 

Amount  (estimated)  required  for  completion  of  existing  projet  t 69, 689. 95 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  Mattaponi  River. — ^The  Mattaponi  River  is  navigable  for  small 
steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles  above, 
and  navigable  for  small  lighters  and  rafts  from  Aylett  to  Monday 
bridge,  16  miles  farther.  At  the  time  of  the  adoption  of  the  project 
the  obstructions  to  S^-foot  navigation  below  Aylett  consisted  of  7 
bars,  upon  which  the  ruling  depths  at  low  tide  varied  from  2.4  to  3.8 
feet.  Above  Aylett  there  were  numerous  bars,  but  no  work  upon 
them  has  been  proposed.  The  river  was  also  obstructed  by  snags, 
wrecks,  and  overhanging  trees. 

The  original  project  for  improvement,  adopted  June  14,  1880,  pro- 
vided for  the  removal  of  snags,  wrecks,  and  leaning  trees  below  Mon- 
day bridge,  and  the  improvement  of  the  bars  below  Aylett,  so  as  to 
give  a  depth  of  5 J  feet  at  low  tide  and  a  channel  width  of  40  feet,  at 
an  estimated  cost  of  $34,059.  This  project  was  extended  by  the  terms 
of  the  river  and  harbor  act  of  July  13,  1892,  which  provided  for  the 
removal  of  snags  as  far  up  as  Gumeas  bridge,  near  Milford  station, 
on  the  Richmond,  Fredericksburg  and  Potomac  Railroad.  The  esti- 
mated cost  of  this,  which  is  the  present  project,  is  $72,100. 

The  amount  expended  to  June  30,  1909,  was  $51,790.84,  of  which 
$18,022.34  has  been  applied  to  maintenance  since  March  3,  1899. 
This  expenditure  resulted  in  the  removal  of  snags,  logs,  and  over- 
hanging trees  from  the  river  between  the  mouth  and  Monday  bridge, 
and  in  Keeping  the  river  below  Aylett  free  from  such  obstructions; 
in  constructing  2,297  linear  feet  of  dike  at  Robinson  bar^  and  in 
dredgingchannels  of  the  full  projected  dimensions  through  Lme  Tree, 
Latan6,  Robinson,  Presque  Isle,  Sales,  Walker,  and  Jones  bars.  The 
total  amount  of  material  dredged  from  the  channels  is  about  69,613 
cubic  yards.     The  entire  project  is  now  about  35  per  cent  completed. 

The  work  of  maintenance  during  the  fiscal  year  consisted  of  dredg- 
ing, of  sna^ng  the  river,  and  of  engineering  and  miscellaneous 
incidental  office  expenses. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30,  1909,  was  3  feet  at  Walker 
bar.     The  mean  range  of  tide  is  about  3.5  feet. 

a  See  consolidated  money  statement  on  page  2G2. 
9001—BNQ 1909 17  ^  ^ 
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The  principal  articles  of  commerce  are  limiber,  cord  wood,  fann 

¥roduce,  railroad  ties,  ship  timber,  piles,  and  general  merchandise, 
'he  receipts  and  shipments  during  1908  amoimted  to  about  95,069 
tons,  and  were  estimated  to  be  worth  about  $1,329,548. 

The  work  done  has  been  of  considerable  benefit  to  conmierce,  and 
it  is  understood  that  not  only  have  shipments  been  faciUtated,  but 
that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging,  dike  construction,  and  to  snagging. 

The  additional  work  proposed  is  partly  necessary  to  make  the  im- 
provement available,  partly  for  the  extension  of  I>enefits  and  purtly 
ror  the  preservation  oi  work  already  done. 

Maps  of  the  locaUty  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  212  of  the  Annual  Report  of  the  Chidf  of  Engineers 
for  1904. 

July  1, 1908,  balance  unexpended $10, 688. 16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 7,500.00 

Amount  received  by  transfer  and  allotment 09, 181. 31 

27,209.47 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $4, 009. 58 

For  maintenance  of  improvement 15, 769. 42 

19,779.00 

July  1,  1909,  balance  unexpended 7, 490. 47 

July  1,  1909,  outstanding  liabilities 350. 08 

July  1, 1909,  balance  available 7,140.89 

Amount  (estimated)  required  for  completion  of  existing  project 30, 841. 03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (b) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Pamunkey  River. — ^At  the  time  of  the  adoption  of  the  project 
for  the  improvement  of  Pamunkey  River,  a  drart  of  7  feet  could  be 
carried  at  low  tide  to  Buckland  bar,  38^  miles  above  its  mouth. 
Between  this  bar  and  Bassett  Ferry,  a  distance  of  8J  miles,  there 
were  four  bars,  the  ruling  depths  on  which  varied  from  2J  to  5i  feet. 
Besides  these  bars  the  nver  was  obstructed  by  wrecks,  logs,  snags, 
and  overhanging  trees. 

The  original,  which  is  also  the  existing,  project  for  the  improve- 
ment of  this  river  was  adopted  June  14,  1880,  and  amended  in  1885 
and  1908.  It  contemplates  seciu'ing  a  channel  7  feet  deep  and  100 
feet  wide  between  Bassett  Ferry  and  the  mouth  of  the  river,  this 
result  to  be  obtained  by  dredging  and  the  construction  of  dikes,  the 
latter  being  also  designed  to  secure  the  dredged  material  deposited 

a  $5,981.31  net  allotment  from  appropriation  of  March  3,  1905,  for  emeigencies  in 
river  and  harbor  works;  $2,200  transferred  from  Occoquan  Greek;  $1,000  transferred 
from  Garters  Greek. 

b  See  consolidated  money  statement  on  page  262. 
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behind  them.  The  wrecks,  snags,  logs,  and  trees  obstructing  navi- 
gation are  also  to  be  removed.  The  estimated  cost  of  the  revised 
project  is  $55,000.  It  is  estimated  that  an  expenditm*e  of  $5,000  is 
now  required  for  maintenance,  in  addition  to  tne  work  which  can  be 
done  with  available  hmds,  and  that  in  futm*e  the  cost  of  maintenance 
will  be  $4,000  every  four  years. 

The  amount  expended  to  J«ne  30,  1909.  was  $34,263.57,  of  which 
$4,073.99  was  applied  to  maintenance  alter  Marcn  3,  1899.  This 
expenditure  has  resulted  in  dredgiog  channels  100  feet  wide  and 
7  feet  deep  through  Buckland  bar,  70  feet  wide  and  7  feet  deep 
through  Hogan  bar,  and  95  feet  wide  and  6  to  7  feet  deep  throu^n 
Skidmore  bar;  in  the  construction  of  1.478  linear  feet  of  sheet  pue 
dikes  at  Spring  and  Skidmore  bars;  in  tne  construction  of  14  perme- 
able spur  dikes,  a^egatir^  in  length  2^332  linear  feet,  at  Buckland 
and  Ilogan  bars;  m  removing  parts  of  eight  wrecks,  and  in  removing 
snags  and  similar  obstructions  rrom  about  50  miles  of  river  and  keep- 
ing it  free  from  such  obstructions.  The  total  amount  of  matenal 
dredged  from  the  channels  is  about  24,485  cubic  yards. 

The  entire  project  is  now  about  55  per  cent  completed. 

The  work  of  improvement  done  during  the  fiscal  year  consisted 
of  dredging,  and  construction  of  permeaUe  spur  dikes  and  the  inci- 
dental expenses  thereto  were  $5,754.97.  The  work  of  maintenance 
done  during  the  fiscal  year  consisted  of  resna^ging  the  lower  50  miles 
of  river  and  its  incidental  expenses  were  $1,201.94. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
m^Qt  was  5  feet.  The  mean  range  of  tide  is  about  3^  feet.  Ibassett 
Ferry,  47  miles  above  the  mouth  of  the  river,  is  the  head  of  naviga- 
tion for  vessels  drawing  5  feet  and  navigation  by  small  lighters  and 
rafts  extends  about  15  miles  above. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  rail- 
road ties,  ship  timber,  piles,  and  grain.  The  receipts  and  shipments 
during  1908  amoimted  to  about  49,107  tons  and  were  estimated  to 
be  worth  about  $559,516. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  not  only  have  shipments  been  faciUtated,  but  freight 
rates  have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging,  snagging,  and  dike  construction,  as  provided  for  by  the 
approvSi  project. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available,  and  for  maintenance  and  preservation  of  the  work 
already  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 

For  reference  to  the  report  on  an  examination  and  survey  of  Pa- 
munkey  River,  see  page  213  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 
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July  1,  1908,  balance  unexpended $8,093.34 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 7,500.00 

15,593.34 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $5, 754. 97 

For  maintenance  of  improvement 1, 201. 94 

6,956.91 


July  1,  1909,  balance  unexpended 8,636.43 

July  1,  1909,  outstanding  liabilities 75.42 

July  1,  1909,  balance  available 8, 561. 01 


Amount  (estimated)  required  for  completion  of  existing  project 16, 173. 99 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Occoquan  Creek, — In  1872  navigation  in  Occoquan  Creek,  a 
tributary  of  the  Potomac  River,  was  obstructed  by  three  bars,  over 
which  but  1.2  feet  could  be  carried  at  low  tide.  Aside  from  these 
obstructions  the  creek  was  amply  wide  and  deep  at  low  tide  for  vessels 
drawing  up  to  5  feet. 

The  original  project  for  improvement,  adopted  March  3,  1873,  and 
modified  m  1879,  provided  for  dredging  channels  100  feet  wide  and  5 
feet  deep  through  the  bars  below  the  town  of  Occoquan,  and  the 
construction  of  a  dike  at  Sand  bar,  at  an  estimated  cost  of  $25,000. 
Four  appropriations  were  made  from  1873  to  1878,  aggregating 
$26,000,  and  in  1880  the  improvement  was  regarded  as  completed. 

The  existing  project  for  tnis  stream,  adopted  September  19,  1890, 
and  extended  by  act  of  March  2,  1907,  contemplates  the  dredging 
of  channels  6  feet  deep  through  the  five  bars  obstructing  6-foot  navi- 
gation below  the  town  of  Occoquan.  These  channels  are  to  be  100 
feet  wide,  except  through  the  outer  bar  and  the  lower  2,000  feet  of  the 
bar  next  above  it,  where  the  channel  is  to  be  150  feet  wide.  Dikes  are 
to  be  constructed  at  the  upper  three  bars.  The  estimated  cost  of  the 
project  as  modified  is  $64,000. 

The  amount  expended  under  the  existing  project  to  June  30, 1909, 
was  $50,797.97,  or  which  $14,713.63  was  applied  to  maintenance  sub- 
sequent to  March  3,  1899.  As  a  result  of  this  expenditure,  channeb 
of  the  full  projected  dimensions  have  been  dredged  through  all  of  the 
bars  and  redredged  where  shoaling  occurred,  and  1,696  Imear  feet  of 
dike  has  been  constructed  at  Occoquan  bar  and  Sand  bar  and  repaired 
where  injured  by  freshets  and  ice. 

The  total  amount  of  material  dredged  from  the  channels  is  about 
341,145  cubic  yards.  There  has  been  placed  in  the  dikes  about  6,475 
cubic  yards  of  stone. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  during  the  year  consisted  in  an  inspec- 
tion and  miscellaneous  office  work. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 

•  See  consolidated  money  statement  on  page  262. 
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was  6  feet.  The  mean  range  of  tide  is  about  2  feet.  The  town  of 
Occoquan,  6  miles  above  the  mouth,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  railroad  ties,  buUding  sand, 
piles,  cord  wood,  lumber,  grain,  farm  produce,  coal,  and  flour.  The 
receipts  and  shipments  during  1908  amounted  to  about  25,958  tons, 
and  were  estimated  to  be  worth  $101,931. 

The  work  done  has  been  of  great  benefit  to  navigation  in  this  creek, 
and  it  is  understood  that  not  onlj  have  shipments  been  facilitated, 
but  freight  rates  have  been  matenally  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  construction  of  dikes  and  maintaining  tne  channels  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  or  the  work  already  done. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  pages  202  and  203  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904  and  page  237  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1906. 

July  1,  1908,  balance  unexpended $4,188.24 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 1,000.00 


5, 188.  24 
Amount  transferred  to  Mattaponi  River 2, 200. 00 


2, 988.  24 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 285. 77 

For  maintenance  of  improvement 401. 03 

1,686.80 


July  1,  1909,  balance  unexpended 1,301.44 

Amount  (estimated)  required  for  completion  of  existing  project 26, 614.  22 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Carters  Creek. — ^Before  improvement  the  entrance  to  Carters 
Creek,  a  tidal  estuary  of  the  Rappahannock  River,  was  obstructed  by 
a  bar  over  which  but  10 J  feet  could  be  carried  at  low  tide,  and  naviga- 
tion was  rendered  diflBcult  near  Gaily  hook  Point  within  the  creek  by 
the  projection  of  this  point  into  the  channel,  which  was  about  12  feet 
deep  at  low  tide. 

Tlie  original,  which  is  also  the  exisiting,  project  for  this  improve- 
ment was  adopted  June  13,  1902,  and  provides  for  dredging  a  chan- 
nel at  the  mouth  to  afford  a  navigable  depth  at  low  tide  of  15  feet, 
with  a  width  of  200  feet,  including  necessary  widening  at  Crab  Point, 
for  the  construction  of  a  jetty  for  the  protection  of  this  channel,  and 
for  the  dredging  of  a  channel  12  feet  deep  and  100  feet  wide  at  Gally- 
hook  Point,  at  a  total  estimated  cost  of  $35,700. 

The  amount  expended  to  Jime  30,  1909,  was  $28,525.63,  $128.08  of 
which  was  appUea  to  maintenance.  As  a  result  of  this  expenditure  a 
channel  200  feet  wide  and  16  feet  deep  has  been  dredged  tnrough  the 
bar  at  the  mouth  of  the  creek.    The  bar  at  the  end  of  Crab  Point  has 

o  See  consolidated  money  statement  on  page  262.  . 
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been  dredged  to  a  depth  of  15  feet  within  the  channel  limits.  A  chan- 
nel 100  feet  wide  and  12  feet  deep  has  been  excavated  at  Gaily  hook 
Point.  A  stonejetty  742  feet  long  has  been  constructed  at  the  mouth 
of  the  creek.  Harbor  lines  have  been  established.  The  total  amount 
of  material  dredged  from  the  channels  is  65,893  cubic  yards.  There 
has  been  placed  m  the  jetty  1,507  cubic  yards  of  stone.  The  entire 
project  is  now  completed. 

The  work  of  maintenance  during  the  year  consisted  in  an  inspection 
and  miscellaneous  oflBice  work. 

The  maximum  draft  that  could  be  carried  on  Jime  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  outer  bar  was  16  feet,  and 
at  Gallyhook  Point  was  12  feet.  The  mean  ran^e  of  tide  is  1.5  feet. 
Irvington,  about  1^  miles  above  the  mouth  of  the  creek,  is  the  head 
of  navigation  for  large  steamers,  while  small  sailing  vessels  drawing 
up  to  5  feet  can  ascend  about  1  mile  farther. 

The  principal  articles  of  commerce  are  fish,  oysters,  lumber,  -coal, 
guano,  fish  oil,  wood,  bricks,  ice,  farm  produce,  canned  goods,  and 
general  merchandise.  The  receipts  and  shipments  during  1908 
amounted  to  about  58,825  tons  and  were  estimated  to  be  worth 
$941,275.  There  is  a  good  passenger  trade  in  Carters  Creek,  which 
is  also  an  important  harbor  of  refuge. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  but 
as  far  as  known  has  had  no  effect  upon  freight  rates. 

The  work  contemplated  in  the  project  being  completed,  no  further 
appropriation  is  asked  for  at  present.  It  is  anticipated  that  an 
appropriation  of  about  $5,000  every  eight  years  will  be  required  for 
maintenance. 

For  reference  to  the  report  upon  an  examination  and  survey  of 
Carters  Creek,  see  page  206  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

July  1,  1908,  balance  unexpended $1,526.15 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,000.00 

2,526.15 
Amount  transferred  to  Mattaponi  River 1, 000. 00 

1,526.15 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $335. 22 

For  maintenance  of  improvement 1 28. 08 

463.80 

July  1,  1909,  balance  unexpended 1,062.85 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $31,202.48 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 40,000.00 

Amount  received  by  allotment 5,981.31 

77, 183. 79 
June  30,  1909,  amoimt  exi>ended  during  fiscal  year: 

For  works  of  improvement $11, 385. 54 

For  maintenance  of  improvement 26,120.24    „_  _„  _„ 

87, 506. 78 

July  1,  1909,  balance  unexpended 39, 678. 01 

July  1,  1909,  outstanding  liabilities 2, 319. 78 

July  1, 1909,  balance  available 37,358.23 
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July  1,  1909,  amount  covered  by  uncompleted  contracts $7, 138. 69 

Amount  (eetimated)  required  for  completion  of  existing  project 133, 319. 19 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tke 
balance  unexpended  July  1,  1909 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  5.) 

6.  Nomini  Creek,  Virginia. — ^Before  improvement  the  nav^ation 
of  Nomini  Creek,  a  tributary  of  the  Potomac,  was  obstructed  hj  a 
bar  at  its  mouth  over  which  but  3  feet  could  be  carried  at  low  tide. 
Except  for  this  bar  a  draft  of  8  feet  could  be  carried  to  Nomini 
Ferry,  4  miles  above  the  mouth,  and  5  feet  could  be  carried  2  miles 
farther  to  the  head  of  navigation. 

The  project  for  this  improvement,  adopted  March  3,  1873,  and 
modified  in  1879,  1885,  1888,  1890,  1897,  and  1908,  provides  for  a 
channel  through  the  bar  150  feet  wide  and  9  feet  deep,  with  a  jetty 
about  2,370  feet  long  at  the  mouth.  The  finally  revised  estimate  of 
cost  is  $105,000. 

The  amount  expended  to  June  30,  1909,  was  $82,686.52,  of  which 
$4,008.71  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
As  a  result  of  tnis  expenditure  the  channel  has  been  dredged  to  a 
depth  of  9  feet  at  low  tide,  with  a  width  of  140  to  150  feet,  and  re- 
dredged,  and  2,110  linear  feet  of  jetty  has  been  constructed.  The 
total  amount  of  material  dredged  from  the  channel  is  about  136,000 
cubic  yards.  There  have  been  placed  in  the  jetty  about  6,014  cubic 
yards  of  stone  and  3,000  cubic  yards  of  oyster  shells.  The  entire 
project  is  now  about  85  per  cent  completed.  No  work  of  mainte- 
nance was  done  during  tne  fiscal  year  ended  June  30,  1909.  The 
work  of  improvement  consisted  in  the  extension  of  the  jetty  and 
miscellaneous  oflBice  expenses,  amounting  to  $3,757.83. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  9  feet.    The  mean  range  of  tide  is  1.8  feet. 

The  principal  articles  of  commerce  are  farm  produce,  lumber,  cord 
wood,  fertilizer,  grain,  railroad  ties,  oysters,,  canned  goods,  fish,  and 
general  merchandise.  The  receipts  and  shipments  during  1908 
amounted  to  about  22,760  tons  and  were  estimated  to  be  worth  about 
$944,150. 

The  work  done  has  been  of  substantial  benefit  to  navigation,  and 
it  is  understood  that  freight  rates  have  been  considerably  reduced 
and  shipments  much  facihtated. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  extension  and  maintenance  of  the  jetty,  and  redredging  the 
channel  to  obtain  the  required  width. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  preservation  of  the  work  already  done. 

A  map  of  the  locality  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1889. 

For  reference  to  a  report  on  an  examination  and  survey  of  Nomini 
Creek,  see  page  207  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 
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July  1, 1908,  balance  unexpended $71. 31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 4,000.00 

4,071.31 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     3,757.83 

July  1, 1909,  balance  unexpended 313. 48 

July  1, 1909,  outstanding  habilities 122. 30 

July  1,  1909,  balance  available 191. 18 

July  1, 1909,  amount  covered  by  uncompleted  contracts 101. 40 

Amount  (estimated)  required  for  completion  of  existing  project 26, 008. 71 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Jiily  1,  1909 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  6.) 

7.  Rappdhannock  River,  Virainia— The  lower  portion  of  the 
Rappahannock  River  is  generally  a  wide  and  deep  body  of  water, 
having  the  characteristics  of  a  tidal  estuary  rather  than  of  a  fluvial 
stream. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
consisted  of  9  bars  in  the  upper  portion  of  the  river  between  Tap- 

gahannock  and  Fredericksburg,  over  which  the  ruling  depths  were 
•om  4  to  lOi  feet.  Seven  of  the  bars  were  in  the  12^  miles  of  river 
below  Fredericksburg.  Of  these  bars  Fredericksburg  bar,  with  a 
least  depth  of  4  feet,  and  Spottswood  bar,  4  miles  below  Fredericks- 
burg, with  a  least  depth  of  6  feet,  caused  the  most  delay  to  steam- 
boats and  vessels. 

The  project  for  this  improvement,  adopted  March  3,  1871,  as  modi- 
fied in  1879  and  in  1905,  provides  for  securing  a  channel  12  feet  deep 
and  100  feet  wide  between  Fredericksburg  and  Port  Royal  and  12 
feet  deep)  and  200  feet  wide  between  Port  Royal  and  the  mouth  of  the 
river,  this  result  to^  be  obtained  by  dredging  and  the  construction  of 
dikes,  the  latter  being  also  designed  to  secure  the  excavated  material 
deposited  behind  them. 

The  total  estimated  cost  of  the  revised  j)roject  was  $363,288.86. 
exclusive  of  work  properly  chargeable  to  maintenance  and  estimated 
in  1905  to  cost  $38,500.  The  project  on  which  this  estimate  was  based 
was  adopted  by  Congress  by  act  approved  March  2,  1907.  This  act 
authorized  an  expenmture  of  $90,000  in  excess  of  the  amoimts  therein 
and  theretofore  appropriated.  This  makes  the  limit  of  cost  of  the 
revised  project  $393,633.12,  including  all  necessary  work  properly 
chargeable  to  maintenance  on  June  30, 1907.  The  contract  authoriza- 
tion of  $90,000  has  since  been  appropriated.  The  estimated  annual 
cost  for  fiufther  maintenance  is  $10,000. 

The  amount  expended  to  Jime  30,  1909,  was  $464,156.27,  of  which 
$100,985.78  has  been  applied  to  maintenance  since  March  3,  1899. 
The  sum  of  $59,933.18  was  expended  prior  to  March  3,  1899,  in  re- 
dredging  freshet  deposits  and  in  repairs  to  dikes. 


Digitized  by  LjOOQIC 


BIVEB  AND  HABBOB  IMPBOVBMENTS.  265 

The  following  sums  have  been  obtained  from  other  sources  than 
appropriations:  Damages  recovered  from  contractor's  sureties, 
11,000,  and  proceeds  of  sale  of  property,  $110;  total,  $1,110.  This 
sum  had  not  been  expended  at  the  close  of  the  fiscal  year. 

The  expenditure  has  resulted  in  the  completed  improvement  of  13 
and  in  the  partial  improvement  of  7  bars  between  Fredericksburg 
and  the  mouth  of  the  river  by  means  of  dredging  and  rock  excava- 
tion, construction  of  dikes,  and  removal  of  two  wrecks  which  ob- 
structed navigation.  About  1,098,530  cubic  yards  of  material  has 
been  dredged,  1,537  cubic  yards  of  rock  excavated,  33,495  linear 
feet  of  dikes  constructed,  8,290  linear  feet  of  dikes  repaired,  915 
linear  feet  of  riprap  dike  constructed,  and  1,655.8  cubic  yards  of  riprap 
stone  used. 

The  entire  project  is  now  about  90  per  cent  completed,  but  it  is 
estimated  that  $10,000  per  annum  is  required  for  mamtenance.  The 
work  carried  on  during  the  year  resulted  in  completing  all  the  dikes 
called  for  by  the  approved  project,  in  completmg  channels  to  the 
full  projected  dimensions  through  13  bars,  m  partially  completing 
channels  through  3  bars,  protectmg  spoil-banks  from  freshet  erosion, 
and  in  other  miscellaneous  work.  The  incidental  expenditure  was 
165,020.51,  of  which  $14,079.73  was  applied  to  maintenance.  Dredg- 
ingwas  carried  on  under  a  continidng  contract. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  about  9  feet.  The  mean  range  of  tide  is  about  3  feet.  Fredericks- 
burg. 106  miles  above  the  mouth,  is  the  head  of  navigation  for  steamers 
and  parses.  Falmouth,  3  miles  farther  up,  is  the  head  of  navigation 
for  smaU  scows,  lighters,  and  launches. 

The  principal  articles  of  commerce  are  railroad  ties,  lumber,  farm 
produce,  gram,  cord  wood,  fertilizers,  flour,  canned  goods,  coal, 
manufactures,  and  general  merchandise.  The  receipts  and  ship- 
ments diuring  1908  amounted  to  about  395,842  tons,  and  were  esti- 
mated to  be  worth  about  $6,485,797. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  imder- 
stood  that  freight  rates  have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  reconmiended 
toward  the  maintenance  of  dredging,  of  dike  construction,  of  work 
ahready  done,  and  work  that  win  l^  completed  with  fimds  now  in 
hand. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  shoaling  is  also  constantly  taking  place, 
though  less  rapidly,  at  some  of  the  lower  bars.  Tnis  explains  the 
estimate  of  $10,000  being  reoxiired  annually  for  maintenance. 

Maps  of  this  locality  may  oe  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880,  1881,  1883,  1886,  1887,  1888,  1890,  1906, 
and  1909. 

For  reference  to  the  report  on  an  examination  and  survey  of  Rap- 
pahannock River,  see  page  208  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904,  and  for  the  report  of  the  survey  submitting  the 
revised  project,  see  page  1110  of  tne  Annual  Report  of  the  Chief  of 
Engineers  for  1906. 
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July  1,  1908,  balance  unexpended $95,203.24 

Amount  allotted  from  appropriation  by  riveflr  and  harbor  act  approved 

March  3,  1909 16,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 32, 000. 00 

142,203.24 
June  30,  1909,  amount  expended  diuing  fiscal  year: 

For  works  of  improvement $50, 940.  78 

For  maintenance  of  improvement 14, 079. 73 

65,020.51 

July  1,  1909,  balance  unexpended 77,182.73 

July  1,  1909,  outstanding  liabilities 791.33 

July  1,  1909,  balance  available 76,391.40 

July  1,  1909,  amount  covered  by  uncompleted  contracts 58, 403. 67 

Amount  (estimated)  required  for  completion  of  existing  project 7, 332. 27 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  7.) 

8.  Urbana  OreeJcy  Virginia, — Before  the  improvement  of  Urbana 
Creek,  a  tributary  of  the  Rappahannock,  a  bar  existed  outside  the 
mouth,  over  which  but  6i  feet  could  be  carried  at  low  tide,  and  there 
was  a  shoal  within  the  creek  with  a  ruling  depth  of  7  feet. 

The  project  for  this  improvement,  adopted  March  3,  1879,  and 
modified  in  1883,  1888,  and  1897,  provides  for  dredging^  a  channel 
150  feet  wide  and  10  feet  deep  through  the  outer  and  inner  bars, 
with  a  turning  basin  of  the  same  depth  at  the  head,  for  a  series  of 
spur  dikes  at  iBailey  Point,  and  for  a  stone  jetty  to  protect  the  cut 
tnrough  the  outer  bar.     The  final  revised  estunate  of  cost  is  $70,000. 

The  amount  expended  to  June  30,  1909,  was  $43,319.78,  of  which 
$10,989.48  has  been  applied  to  maintenance  since  March  3,  1899. 
As  a  result  of  this  expenditure  there  has  been  dredged  a  channel  10 
feet  deep  and  150  feet  wide  through  the  outer  bar,  a  channel  10  feet 
deep  and  150  feet  wide  through  the  inner  bar,  and  a  turning  basin  10 
feet  deep  at  the  steamboat  wharf.  These  channels  have  been  re- 
dredged  where  shoaling  had  occurred. 

Harbor  lines  have  been  established.  Seven  hundred  and  eighty- 
three  linear  feet  of  jetty  has  been  constructed.  The  total  amount  of 
material  dredged  from  the  channel  is  about  144.300  cubic  yards. 
There  has  been  placed  on  the  jetty  about  1 ,095.4  cuoic  yards  of  stone. 

The  work  during  the  fiscal  year  consisted  in  entering  into  a  contract 
for  the  extension  of  the  jetty,  in  a  survey,  in  an  inspection,  and  in 
miscellaneous  office  work,  the  incidental  expenditure  thereto  being 
$180.37,  which  was  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  on  Jime  30,  1909,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  imder  improve- 
ment was  about  10  feet.  The  mean  range  of  tide  is  1.5  feet.  The 
town  of  Urbana,  at  the  mouth  of  the  creek,  is  the  head  of  navigation 
for  steamers  and  large  vessels,  while  small  vessels  ascend  the  stream 
for  a  distance  of  3  or  4  miles. 

The  principal  articles  of  commerce  are  lumber,  oysters,  cord  wood, 
excelsior,  coal,  farm  produce,  canned  goods,  railroad  ties,  bricks, 
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pickles,  manufactured  clothing,  fertilizer,  and  general  merchandise. 
The  receipts  and  shipments  during  1908  amoimted  to  about  29,000 
tons,  and  were  estimated  to  be  worth  $991,503. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

Work  on  this  improvement  was  suspended  between  1903  and  1907 
pending  the  result  of  legal  proceedings  instituted  by  the  Government 
to  secure  the  removal  of  part  of  a  wharf  which  projected  into  the 
proposed  channel  and  which  had  been  built  in  violation  of  the  pro- 
visions of  the  act  of  March  3,  1899. 

The  wharf  was  finally  altered  in  accordance  with  the  requirements 
of  the  War  Department. 

It  is  proposed  to  appl^  the  additional  appropriation  recommended 
to  the  extension  and  maintenance  of  the  jetty,  the  construction  of  a 
spur  dike  at  Bailey  Point,  and  the  redredging  of  the  outer  bar. 

The  additional  work  proposed  is  partly  for  the  extension  of  benefits 
and  partly  for  the  preservation  of  the  work  already  done. 

For  reference  to  the  reports  on  examinations  and  surveys  of  Urbana 
Creek,  see  page  210  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

July  1, 1908,  balance  unexpended $360.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 


4,360.59 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 180. 37 

July  1,  1909,  balance  unexpended 4, 180. 22 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 640. 00 

Amount  (estimated)  required  for  completion  of  existing  project 33, 489. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  ^ 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  Hie 
balance  unexpended  July  1,  1909 •. 17, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  8.) 

9.  Harbor  ai  MUford  Hiwen,  Virginia. — Milford  Haven  is  a  tidal 
estuary  of  Chesapeake  Bay,  about  4  miles  long  and  from  one-half  to 
1  mile  wide.  The  depth  in  the  channel  ranges  from  6i  to  15  feet, 
and  in  the  portion  navigated  by  steamers  is  generally  9  feet  or  more. 
The  haven  nas  two  entrances^  one  at  the  northwest  end  from  Hills 
Bay,  an  arm  of  Piankatank  River,  and  another  at  the  southeast  end, 
from  Chesapeake  Bay.  Both  entrances  are  obstructed  by  bars.  The 
southeast  entrance  is  exposed,  and  as  the  bar  has  a  ruling  depth  of 
but  3  feet  is  seldom  used.  The  bar  which  obstructed  the  northwest 
entrance  had,  before  improvement,  a  ruling  depth  of  8  feet.  A  bar 
also  existed  within  the  haven  between  Cricket  Hill  and  Callis  wharves, 
with  a  ruling  depth  of  about  8  feet. 

The  project  for  this  improvement,  adopted  March  3,  1899,  and 
modified  in  1902,  provides  for  securing  channels  10  feet  deep  by  a 
minimum  width  of  200  feet  through  both  bars,  viz,  at  the  northwest 
entrance  and  between  Cricket  Hill  and  Callis  wharves,  at  an  estimated 
cost  of  $17,500. 
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The  amount  expended  to  June  30,  1909,  was  $20,475.16,  $113.65  of 
which  was  appliea  to  mamtenance.  The  sum  of  $3,032.97  was  recov- 
ered as  judgment  from  a  failing  contractor.  As  a  result  of  this 
expenditure  channels  of  the  fun  projected  dimensions  have  been 
dredged  through  both  bars,  and  a  jetty  333  feet  long  has  been  con- 
structed to  maintain  the  outer  channel. 

For  reasons  given  in  his  report  herewith  (Appendix  K  9)  the  dis- 
trict officer  recommends  that  the  existing  jetty  be  extended  about 
800  feet  at  an  estimated  additional  cost  of  $10,000,  as  an  aid  in  main- 
taining the  dredged  channels.  This  recommendation  is  concurred  in 
by  the  Board  of  Engineers  for  Rivers  and  Harbors  and  by  the  Chief 
of  Engineers. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  improvement  was 
10  feet.  The  mean  range  of  tide  is  about  1.3  feet.  The  haven  is 
navigable  throughout  its  entire  length  by  vessels  drawing  6  feet,  and 
Fitchett's  wharr,  about  3  miles  above  the  northwest  entrance,  is  the 
highest  point  reached  by  the  large  steamers. 

The  principal  articles  of  conunerce  are  oysters,  fish,  crabs,  farm 
produce,  fertilizers,  piles,  hay  and  feedstuflFs,  lumber,  buildii^  mate- 
rials, flour,  ice,  and  general  merchandise.  The  receipts  and  shipments 
during  1908  amounted  to  about  32,570  tons,  and  were  estimated  to  be 
worth  about  $908,600. 

The  work  done  has  been  of  considerable  benefit  to  commerce  and 
navigation.     Freight  rates  have,  however,  been  advanced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  mamtenance  of  the  completed  channels  of  the  project  by 
dredging. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done.     It  is  antici- 

Eated  that  an  appropriation  of  about  $4,000  every  eight  years  will 
e  required  for  maintenance. 

For  reference  to  reports  on  examinations  and  surveys  of  this 
locality,  see  page  211  or  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

July  1,  1908,  balance  unexpended $171.46 

June  30,  1909,  amount  expended  during  fiscal  year: 

Carried  to  surplus  fund $57. 81 

For  maintenance  of  improvement 113.65 

171.46 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement «3, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  9.) 

a  In  addition  to  this  amount  the  sum  of  $10,000  could  be  profitably  expended  in 
extending  the  jetty,  if  authorized  by  Congress. 
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10,  James  River,  Virginia, — The  orimnal  condition  of  the  Jaines, 
before  its  improvement  by  the  General  Government  was  begun  in 
1870,  was  as  follows: 

The  ruling  depth  to  the  lower  city  line  of  Richmond  was  7  feet  at 
mean  low  water.  This  depth  obtained  on  Rocketts  reef,  inmiediately 
below  Richmond,  and  on  Richmond  bar,  2  miles  below.  Some  15 
miles  lower  down,  in  Trents  reach,  was  a  shoal  on  which  there  was  a 
depth  of  only  8  feet.  This,  however,  ceased  to  be  an  obstruction  in 
January,  1872,  when  the  5-mile  reach  in  which  it  was  situated  was  cut 
off  by  the  opening  of  Dutch  Gap  Canal. 

In  addition  to  the  above  natural  obstructions  there  were,  in  the  10 
miles  of  river  below  Richmond,  wrecks  in  the  channel  at  Chaffins 
Bluff  and  Graveyard  reach,  and  obstructions  placed  during  the  civil 
war  at  Warwick  bar  and  Drewry  Bluff,  consisting  at  each  locality  of 
a  military  bridge,  lines  of  stone  cribs,  and  sunken  vessels.  In  addi- 
tion to  all  these  obstructions,  the  channel  between  Richmond  and 
Trents  reach  was  in  many  places  narrow  and  tortuous. 

Between  Trents  reach  and  City  Point,  a  distance  of  18^  miles,  the 
ruling  depth  was  13  feet,  which  obtained  near  Varina  or  Aikens  Land- 
ing. Between  City  Point  and  the  mouth  of  James  River  the  ruling 
depth  was  15  feet,  existing  at  Harrisons  bar  and  Goose  Hill  flats,  then 
43  and  76  miles,  respectively,  below  Richmond. 

It  was  contemplated  in  the  original  project,  adopted  in  1870.  to 
secure  a  channel  having  a  depth  of  18  feet  at  high  tide  and  a  widtn  of 
180  feet.  The  amount  expended  prior  to  the  adoption  of  the  present 
project  was  $763,000,  which  includes  $23,000  appropriated  m  1836 
and  1852. 

The  project  under  which  the  improvement  is  now  being  carried  on 
was  adopted  July  5,  1884.  It  provides  for  the  formation  by  means 
of  regulation  works  and  excavation  of  a  channel  between  the  mouth 
of  the  river  and  the  lower  city  line  of  Richmond,  having  a  depth  of 
22  feet  at  mean  low  tide,  and  a  width  from  the  mouth  to  City  Point 
of  400  feet;  thence  to  Drewry  Bluff  of  300  feet,  and  thence  to  Rich- 
mond of  200  feet,  at  a  total  estimated  cost  of  $4,500,000. 

The  act  of  June  13,  1902,  provided  for  extending  the  improvement 
from  the  lower  city  line  of  Richmond  to  the  head  of  navigation  at  the 
docks,  at  an  adclitional  cost  of  $724,943.15.  The  work  proposed 
under  this  extension  consists  of  excavating  a  channel  about  3,300  feet 
lo^  and  200  feet  wide,  with  a  depth  of  22  feet  at  mean  low  water. 

By  act  of  March  3,  1905,  the  original  project  was  further  extended 
to  include  the  excavation  of  a  tummg  basin  at  Richmond,  by  increas- 
ing the  width  of  the  proposed  improved  channel  to  400  feet  for  a 
length  of  600  feet,  the  depth  to  be  22  feet,  at  a  cost  not  to  exceed 
$150,000.  This  makes  the  total  estimated  cost  of  the  improvement 
15,374,943.15. 

The  amount  expended  on  the  present  project  to  June  30,  1909,  was 
$1,799,033.13,  of  which  $57,799.86,  expended  subsequent  to  March  3, 
1899,  was  for  maintenance.  This  item  of  maintenance  includes  the 
cost  of  dredging  sand  deposited  in  the  channel  by  the  river  during  the 
execution  of  the  work  in  excess  of  the  quantity  originally  estimated; 
also  repairs  to  jetties. 

The  improvement  of  the  river  has  been  chiefly  confined  to  the  upper 
reachesi  where  the  water  was  shoalest,  and  consequently  where  the 
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greatest  benefits  to  commerce  would  be  obtained.  The  exceptions  to 
this  were  the  dredging  of  shoals  at  Harrisons  bar.  Swans  Point,  and 
Goose  Hill  flats  to  a  depth  of  18  feet. 

The  project  is  estimated  to  be  about  one-third  completed. 

The  result  of  the  work  of  improvement  is  a  channel  between  Hamp- 
ton Roads  and  the  city  wharf  at  Richmond,  Va.,  having,  with  few 
exceptions,  a  width  of  not  less  than  100  feet  and  a  depth  of  18  feet  at 
mean  low  water.  The  exceptions  are  Rocklanding  shoal,  about  89 
miles  below  Richmond,  witn  a  depth  of  16.1  feet;  Dancing  Point 
shoal,  about  60  miles  below  Richmond,  with  a  depth  of  16^  feet,  and 
Willis,  Varina,  and  Deep  Bottom  reaches,  about  9  miles,  16  miles, 
and  18  miles,  respectively,  below  Richmond,  the  respective  ruling 
depths  on  which  are  16.8,  17,  and  17  feet. 

The  work  of  maintenance  during  the  year  consisted  in  redredging 
the  channel  at  Warwick  bar,  about  4i  miles  below  Richmond. 

The  maximum  draft  that  could  be  carried  at  low  water  on  June 
30,  1909,  between  the  city  wharf  at  Richmond  and  the  mouth  of  the 
river  was  16.1  feet. 

The  mean  tidal  range  varies  for  different  parts  of  the  river,  being 
approximately  as  follows:  2i  feet  at  Fort  Monroe,  1.85  feet  at  James- 
town, 3  feet  at  City  Point,  3^  feet  at  Dutch  Gap,  and  4  feet  at  Rich- 
mond. 

The  channel  length  of  the  James  River  from  Hampton  Roads  to 
the  head  of  navigation  at  Richmond,  Va.,  is  103.8  miles. 

It  is  proposed  to  apply  the  available  balance  of  funds  to  enlarging 
the  channel  for  about  IJ  mUes  from  a  point  800  feet  below  the 
city  line  of  Richmond,  and  for  some  1,600  feet  from  a  point  about 
2h  miles  below  the  same  line,  and  to  dredging  and  jetty  work  at 
Willis,  Kingsland,  Varina,  and  Deep  Bottom  reaches,  situated  from 
about  9  to  18  miles  below  Richmond. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
improvement  bv  dredging;  also  to  enlarging  channel  between  Rich- 
mond, Va.,  and  the  mouth  of  Appomattox  River,  by  dredging  and 
extending  existing  regulation  worts,  excavating  a  channel  through 
Dancing  roint  shoal,  300  feet  wide  by  22  feet  deep  at  low  water,  and 
excavatmg  a  channel  through  the  south  side  of  Rocklanding  shoal. 
400  feet  wide  by  22  feet  deep  at  low  water,  for  the  extension  or 
benefits. 

The  commerce  of  the  river  for  the  calendar  year  of  1908  amounted 
to  256,298  tons  at  Richmond,  Va.,  and  205,970  tons  for  landings 
below,  or  an  aggregate  of  462,268  tons,  a  decrease  of  about  17^  per 
cent  trom  the  tonnage  of  1907.  The  value  of  the  freight  trans- 
ported amounted  to  $29,329,589. 

The  decrease  in  tonnage  in  1908  from  that  of  1907  is,  to  some 
extent,  attributable  to  the  traffic  in  the  latter  year  having  been 
increased  on  account  of  the  Jamestown  Exposition. 

The  principal  articles  of  commerce  comprised  coal,  coal  oil,  cord 
wood,  lumber,  fertilizer,  and  brick. 

The  improvement  of  the  river  has  been  beneficial  in  lowering  rail- 
road freignt  rates  and  in  reducing  the  cost  of  river  transportation. 

Reports  on  examinations  and  surveys  are  found  in  Senate  Execu- 
tive Document  No.  1,  Thirty-third  Congress,  first  session,  Part  2, 
1853,  page  389,  and  in  Annual  Reports  of  the  Chief  of  Engineers  of 
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1876,  page  74;  of  1878,  page  459;  of  1882,  page  870;  of  1887,  page 
873;  or  1890,  page  996;  of  1896,  page  1010;  and  of  1900,  page  1754. 

More  extended  information  concerning  the  improvement  is  con- 
tained in  Annual  Reports  of  the  Chief  of  Engineers  of  1871,  pages 
603  to  605;  of  1882,  pages  870  to  887;  and  of  1900,  pages  1757  to  1760. 

Maps  of  James  Kiver  are  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  1900,  and  1904,  and  in  House  Document 
No.  234,  Fifty-sixth  Congress,  first  session. 


OBNBRAL  IMPROVEMENT. 


July  1,  1908,  balance  unexpended $228,118.75 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 10,000.00 


238, 118.  75 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $140, 871. 44 

For  maintenance  of  improvement 3, 447. 94 

144, 319. 38 


July  1,  1909,  balance  unexpended 93, 799. 37 

July  1,  1909,  outstanding  liabilitiee 1,310.42 

July  1,  1909,  balance  available 92, 488. 95 

July  1, 1909,  amount  covered  by  uncompleted  contracts 56, 129.  64 

Amount  (estimated)  required  for  completion  of  existing  project 3, 539, 910. 51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 500, 000. 00 

Submitted  in  compliance  wiui  reauirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

TUBNINO  BASIN. 

July  1, 1908,  balance  unexpended $329.63 

June  30, 1909,  amount  expended  during  fiscal  year  for  works  of  improvement.    829. 63 
(See  Appendix  K  10.) 

11.  Oonsiniction  of  piers,  Hampton  Roads j  Jamestown  Exposition. — 
The  original  project  was  adopted  by  act  of  Congress,  approved 
June  30,  1906,  and  provided  for  the  construction,  from  plans  fur* 
nished  by  the  Jamestown  Exposition  Company  and  approved  by  the 
Secretary  of  War,  of  two  piers  extending  from  the  exposition  grounds 
into  the  waters  of  Hampton  Roads,  the  piers  to  be  connected  at  their 
outer  ends  by  an  arch  sufficiently  high  to  permit  small  craft  to  enter 
under  it  into  a  basin  or  harbor  to  be  dredged  to  a  sufficient  depth  to 
accommodate  boats  drawing  not  more  than  10  feet  at  mean  low  tide, 
at  a  total  cost  not  to  exceed  $400,000. 

This  project  was  modified  by  act  of  Congress  approved  February 
9, 1907,  wmch  provided,  in  addition  to  the  work  described  above,  for 
dredging  a  channel  from  deep  water  in  Hampton  Roads  to  the 

g)vemment  piers  at  the  Jamestown  Exposition,  and  for  dredging  in 
ush  Creek  to  acconmiodate  the  needs  of  the  life-saving  exhibit,  at 
a  cost  not  to  exceed  $65,000. 
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Actual  construction  work  on  the  piers  was  begun  during  December, 
1906,  and  was  pushed  continuously  from  that  time  untfl  completed 
in  September,  1907. 

The  total  amount  expended  was  $447,669.44. 

On  September  14,  1907,  the  piers  were  transferred  to  the  James- 
town Exposition  Company,  in  accordance  with  the  terms  of  the  act 
of  Congress. 

The  balance  of  appropriations,  amoimting  to  $17,330.56,  reverted 
to  the  Treasury  on  October  26,  1908. 

July  1,  1908,  balance  unexpended $18,416.96 

June  30,  1909,  amount  expended  during  fiscal  year 1, 086. 40 

Reverted  to  the  Treasury 17, 330. 56 

(See  Appendix  K  11.) 

IS.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation — (a)  Wreck  of  pile  driver  in  the  Pamunkey  uiver^  Virginia, — 
By  letter  dated  May  11,  1908,  Mr.  H.  T.  Faunt  Le  Roy  reported 
the  existence  of  a  sunken  pile  driver  at  Cumberland  Landing  on  the 
Pamunkey  River  at  a  point  where  the  river  was  narrow  and  currents 
imfavorable,  the  wreck  thus  constituting  a  '*  great  menace  to 
navigation." 

Subsequent  correspondence  and  examinations  established  the  fact 
that  the  party  responsible  for  this  wreck  was  Mr.  E.  Wilkinson,  of 
West  Pomt,  Va.  The  wreck  was  removed  by  Mr.  Wilkinson  on 
July  7,  1908.     The  incidental  cost  of  the  inspections  was  $25. 

Q>)  Seven  wrecks  on  the  ilats  of  the  Aruicostia  -Btver.— Seven  aban- 
doned coal  barges,  canal  boats,  etc.,  have  been  beached  for  several 
years  on  the  flats  of  Anacostia  River,  near  the  outlet  of  James  Creek 
Canal.  Two  of  these  barges  were  floated  on  high  water  during 
May,  1908,  across  the  Anacostia  River  and  lodged  on  the  riprap 
wall  of  the  area  to  be  reclaimed. 

In  order  that  the  remaining  five  barges  should  not  under  like 
circumstances  be  floated  and  become  a  menace  to  navigation,  their 
destruction  was  authorized.  The  barges  were  burned  to  the  water's 
edge,  and  the  two  that  had  lodged  on  the  riprap  wall  were  placed  on 
the  area  to  be  reclaimed. 

The  cost  of  the  work  was  $50. 

(c)  Wreck  of  barge  in  Alexandria  Harbor,  Virginia, — ^During  the 
examination  of  the  harbor  of  Alexandria  certain  persons  stated 
that  in  their  opinion  the  wreck  of  a  barge  was  the  cause  of  the 
shoaling  along  the  water  front  of  Alexancma,  Va.  The  work  was 
done  after  public  notice  and  written  acceptance  between  June  15 
and  August  6,  1908.     Nothing  of  value  was  obtained. 

The  cost  of  removal  and  incidental  expenses  were  $1,000,  of  which 
amount  $75.33  were  expended  in  the  fiscal  year  1908. 

(d)  Wreck  of  schooner  E.  6.  Irvnn,  off  Point  Lookout,  at  the  mouth 
of  Potomac  River,  Maryland, — ^This  wreck  was  reported  on  September 
15, 1908,  to  be  a  menace  to  navigation,  and  this  report  was  confirmed 
by  an  examination.  The  work  was  done  by  government  plant  and 
hired  labor  between  November  11  and  21,  1908,  at  the  cost  of  $700. 

The  total  expenditure  during  the  year  on  the  removal  of  wrecks  in 
this  district  was  $1,699.67. 
(See  Appendix  K  12.) 
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EXAMINATION   AND   SURVEY  MADE   IN   COMPLIANCE    WITH   THE   RTVEB 
AND  HARBOR  ACT  APPROVED  MARCH   2,  1907. 

Reports  dated  July  26,  1907,  and  October  14,  1908,  on  preliminary 
examination  and  survey,  respectively,  of  Potomac  River  at  Alexandria^ 
Va.,  with  a  view  to  the  removal  of  a  bar  recently  formed^  required  by  the 
river  and  harbor  act  of  March  2,  1907,  were  duly  submitted  by  the 
district  oflBcer.  They  were  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  pursuant  to  law,  and  were  transmitted  to 
Congress  and  printed  in  House  Docxmient  No.  1253,  Sixtieth  Congress, 
second  session.  A  plan  for  improvement  at  an  estimated  cost  of 
$116,000  is  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  NORFOLK, 

VIRGINIA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Joseph  E.  Kuhn,  Corps 
of  Engineers.  Division  engineer,'  Col.  Dan  C.  Aingman,  Corps  of 
Engineers. 

1,  Harbor  at  Norfolk  and  its  approaches,  Vir^nia. — (a)  General 
improvement, — In  its  original  condition  the  mam  channel  of  this 
harbor  was  at  mean  low  water  navigable  by  vessels  of  20  feet  draft 
as  far  as  the  navy-yard,  on  the  Southern  Branch  of  the  Elizabeth 
River,  while  in  the  Eastern  Branch  of  this  river  there  was  a  channel 
15  feet  in  depth  at  mean  low  water  as  far  as  the  Campostella  bridge. 
These  channels  were  of  varying  width. 

The  original  project  of  improvement  was  adopted  in  1878,  revised 
in  1885,  and  amended  in  1890, 1898,  and  1905.  It  included  the  attain- 
ment of  a  channel  from  500  to  700  feet  wide  and  25  feet  deep  at  mean 
low  water  from  Hampton  Roads  to  the  navy-yard,  a  brancn  channel 
22  feet  deep  at  the  same  stage  of  the  tide  to  the  Campostella  bridge 
on  the  Eastern  Branch,  and^  within  the  limits  of  the  first-named 
channel,  a  channel  450  feet  wide  and  28  feet  deep  at  mean  low  water 
from  deep  water  in  Hampton  Roads  to  the  navy-yard.  There  has 
also  been  included  in  the  project  the  excavation  of  an  anchorage  at 
the  mouth  of  the  Western  Branch,  having  an  area  of  56  acres  and  a 
depth  of  25  feet  at  mean  low  water,  and  the  dredging,  to  the  depth  of 
28  feet  at  mean  low  water,  of  the  area  between  the  western  edge  of 
the  main  channel  and  a  Une  75  feet  outside  of  the  established  pierhead 
line,  along  the  railroad  docks  at  Pinner  Point.  The  cost  or  all  this 
work  was  estimated  at  $1,623,790.98. 

The  existing  project  of  improvement  is  the  original  project  modified 
from  time  to  time  as  stated  above,  under  which  the  first  appropria- 
tion for  work  was  made  August  14, 1876. 

To  June  30,  1909,  there  had  been  expended  on  this  existing  project 
$1,669,862.63,  of  which  sum  $51,052.16  was  for  work  of  maintenance. 
The  sum  of  $24.71  has  been  derived  from  the  sale  of  property  and 
blueprints. 

Tne  amount  expjended  during  the  fiscal  vear  was  in  pajrment  of 
outstanding  liabilities  due  for  new  work  at  the  close  of  the  fiscal  year 
1908,  and  ror  expenses  of  an  examination  made  of  the  area  dredged 
in  that  fiscal  year. 

On  June  30, 1909,  the  project  is  about  99.5  per  cent  completed,  the 
only  work  remaining  to  be  done  being  the  dredging  of  a  strip  20 
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feet  wide  and  2,600  feet  long  from  the  south  side  of  the  channel  in 
the  Eastern  Branch  between  the  Norfolk  and  Western  Railroad  and  , 
Campostella  highway  bridges,  for  which  purpose  the  estimate  for  com- 
pletion has  been  increased  by  $5,000. 

On  June  30,  1909,  the  main  channel  of  the  harbor  was  available  at 
mean  low  water  for  vessels  of  28  feet  draft  as  far  as  the  navy-yard, 
which  is  located  about  10  miles  from  deep  water  in  Hampton  Roads. 
The  Eastern  Branch  channel  is  available  at  mean  low  water  for  ves- 
sels drawing  22  feet  as  far  as  the  Campostella  bridge,  about  11  miles 
from  deep  water  in  Hampton  Roads.  The  normal  range  of  the  tide 
is  2.7  feet. 

The  Southern  Branch  of  the  EUzabeth  River  is  navigable  as  far  as 
the  Albemarle  and  Chesapeake  Canal  locks,  a  distance  of  about  11 
miles  above  the  confluence  of  the  Eastern  and  Southern  branches  of 
this  river.  The  Eastern  Branch  is  navigable  for  about  5  miles  above 
this  confluence.  From  this  confluence  to  deep  water  in  Hampton 
Roads  the  distance  by  the  main  river  is  about  9  miles. 

For  the  calendar  year  1908  the  water-borne  shipments  aggregated 
about  11,746,746  tons,  valued  at  about  $843,563,326.  The  chief 
products  handled  are  coal,  cotton,  fertilizer,  liunber,  and  agricultural 
products.  The  improvement  has  made  Norfolk  an  impoHant  ship- 
ping point  for  bituminous  coal  from  the  West  Virginia  fields,  and  a 
new  railroad,  the  Virginian,  recently  completed,  commenced  loading 
cargo  and  bunker  coal  at  its  pier  on  the  Elizabeth  River  in  April  last. 

It  has  not  been  found  practicable  to  ascertain  what  eflFects,  if  any, 
the  improvement  has  had  on  freight  rates. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  in  removing  a  small  shoal 
west  of  the  Norfolk  and  Western  Railway  bridge  across  the  Eastern 
Branch,  and  in  completing  the  project  by  dredging  between  the 
Norfolk  and  Western  Railway  and  Campostella  bridges. 

For  more  extended  information  and  maps,  see  Reports  of  Chief  of 
Engineers  for  1880,  page  815;  1885,  page  1018;  1887,  page  969;  and 
1893,  page  1323.  For  reference  to  examinations  ana  surveys,  see 
Report  of  Chief  of  Engineers  for  1906,  page  238. 

July  1, 1908,  balance  unexpended $3,863.38 

Received  from  sales  during  fiscal  year 3. 50 

3, 866. 88 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      3,863.38 

July  1,  1909,  balance  unexpended 3. 50 

Amount  (estimated)  required  for  completion  of  existing  project 5, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Hospital  Point, — ^The  land  of  this  point  is  the  property  of  the 
United  States,  and  a  part  of  the  grounds  used  bv  the  Navy  Depart- 
ment as  a  site  for  a  hospital.  The  main  channel  of  Norfolk  Harbor 
passes  in  front  of  and  close  to  this  point. 
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The  project  for  this  work,  adopted  in  1902,  required  the  cutting  off 
of  450  feet  of  the  point,  the  construction  of  a  sea  wall  and  wharf,  and 
the  dredging  of  the  area  on  both  sides  of  the  old  point.  The  depth 
to  be  secured  in  the  dredging  was  to  be  the  same  as  that  of  the  har- 
bor— 25  feet  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$193,957,  all  of  which  has  been  appropriated. 

On  June  30,  1909,  the  expenditures  had  amounted  to  $193,957, 
and  had  resulted  in  the  completion  of  the  project.  Of  the  amount 
expended,  $6,392.39  was  applied  toward  mamtaining  the  project 
depth. 

During  the  fiscal  year  dredging  was  done  over  a  portion  of  the 
shoaled  area  south  of  the  point. 

The  amount  required  in  the  fiscal  year  1911  will  be  applied  to 
dredging  the  balance  of  the  shoaled  area  to  the  project  depth. 

The  statements  in  the  previous  section  of  this  report  regarding  the 
character  and  volume  of  the  commerce  affected  by  the  improvement 
of  Norfolk  Harbor,  and  as  to  the  tidal  range,  state  of  navigability 
of  the  harbor,  and  the  effect  of  the  improvement  on  fi'eight  rates, 
apply  to  this  section  also. 

A  report  upon  an  examination  of  this  work  will  be  found  at  page 
964,  Annual  Keport  of  the  Chief  of  Engineers  for  1889;  and  in  the 
report  for  1897,  page  1335  et  seq.,  full  details  of  the  project,  with 
maps  explanatory  thereof,  are  given. 

July  1, 1908,  balance  unexpended $6,392.39 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 6, 392.  39 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1911,  for  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Thirty-foot  channel, — As  noted  in  section  (a)  above,  the  exist- 
ing ship  channel  affords  a  28-foot  navigation,  450  feet  wide,  from 
Hampton  Roads  to  the  junction  of  the  Southern  and  Eastern  branches. 

Under  a  project  adopted  March  2,  1907,  the  existing  ship  channel 
is  to  be  deepened  to  30  feet  and  to  be  given  a  width  oi  600  feet  from 
Hampton  Roads  to  Lambert  Point  and  800  feet  from  Lambert  Point 
to  the  jxmction  of  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River.  This  project  also  includes  the  removal  of  the  shoals  at  the 
mouth  of  the  Eastern  Branch  to  a  depth  of  25  feet  and  a  width  of 
500  feet.     The  estimated  cost  of  the  project  is  $1,132,000. 

The  expenditures  to  June  30,  1909,  have  amounted  to  $261,281.62. 

The  sum  of  $16.15  has  been  received  from  sales. 

During  the  fiscal  year  dredging  was  continued  under  the  above- 
stated  project  on  the  sections  of  tne  channel  between  Lambert  Point 
and  Craney  Island  Ught,  and  the  dredging  of  the  sections  between 
Craney  Island  Ught  and  Bush  Bluff  light-ship  and  between  Lambert 
and  Pinner  pointis  was  started.  At  the  close  of  the  fiscal  year  work 
was  still  in  progress  on  all  of  the  above-mentioned  sections. 

This  project  is  in  progress  under  a  continuing-contract  authoriza- 
tion, for  wnich  the  sum  of  $525,000  still  remains  to  be  appropriated. 

oil  June  30,  1909,  the  project  was  about  40  per  cent  completed. 
The  work  accomplished  consisted  in  the  removal  of  the  shoals  at  the 
mouth  of  the  Eastern  Branch  and  the  partial  excavation  of  the  new 
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30-foot  channel  between  Pinner  Point  and  Bush  Bluff  Urfit.  Work 
on  the  new  30-foot  channel  has  not  yet  progressed  sufficiently  to 
determine  its  effect  upon  commerce.  Vessels  have  recently  departed 
at  high  tide  drawing  31  feet. 

The  statements  contained  in  section  (a)  above  regarding  the  char- 
acter and  Yolume  of  commerce,  tidal  range,  and  state  of  navigability 
of  the  channel  apply  to  this  section  also. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  to  dredging  imder  the 
existing  project  for  the  purpose  of  extending  the  benefits  of  the 
improvement. 

Reports^  with  maps,  upon  examinations  of  this  improvement  will 
be  found  m  House  Documents  Nos.  373  and  381,  Fifty-ninth  Con- 
gress, first  session. 

July  1,  1908,  balance  unexpended $318,234.09 

Received  from  sales  during  fiscal  year 16. 15 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

518,250.24 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     172,515.71 

July  1, 1909,  balance  unexpended 345,734.53 

July  1,  1909,  outstanding  babilities 17,169.56 

July  1, 1909,  balance  available 328, 564. 97 

July  1,  1909,  amount  covered  by  uncompleted  contracts 330, 249.  78 

Amount  (estimated)  required  for  completion  of  existing  project 525, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4.  1897. 

(See  Appendix  LI.) 

g.  Western  branch  of  Elizabeth  River,  Virginia. — ^The  channel  of  the 
river,  when  the  project  for  improvement  was  adopted,  was  12  feet 
deep  at  mean  low  water  and  from  60  to  300  feet  wide. 

The  project  adopted  June  3, 1896,  provided  for  obtaining,  by  dredg- 
ing, a  channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  for  a 
distance  of  about  1  mile  from  deep  water  m  Norfolk  Harbor.  The 
estimated  cost  was  $45,000,  all  of  which  has  been  appropriated. 

Up  to  June  30,  1909,  the  sum  of  $44,671.65  has  been  expended  on 
this  improvement,  the  result  being  the  completion  of  the  project. 

It  is  proposed  to  utilize  the  available  balance  in  maintaining  the 
improvement. 

A  draft  of  19  feet  at  mean  low  water  can  be  carried  in  the  improved 
channel.     The  average  rise  and  fall  of  the  tide  is  2.7  feet. 

This  stream  is  navigable  for  small  sailboats  to  farms  situated  about 
9  miles  from  its  mouui. 

The  commerce  in  the  main  consists  of  manufactured  lumber,  ore, 
and  farm  products.  For  the  calendar  year  1908  it  is  reported  to  have 
amounted  to  1,830,617  tons,  valued  at  $44,892,006. 

It  has  not  been  foimd  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 
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For  reference  to  list  of  reports  on  examinations  of  this  stream,  see 
Report  of  the  Chief  of  Engineers  for  1906,  page  240. 

The  balance  of  funds  available  will  be  appued  to  maintaining  the 
channel  by  dredging. 

July  1,  1908,  balance  unexpended 1328.35 

Amount  allotted  from  apptopriation  by  river  and  harbor  act  approved  March 
3,1909 5,000.00 

5, 328.  35 
June  30, 1909,  turned  into  eurplue  fund 328.  35 

July  1, 1909,  balance  unexpended 5,000.00 

(See  Appendix  L  2.) 

S.  Hamj^on  Roads,  Virginia. — Before  improvement,  vessels  of  more 
than  25  feet  draft  could  not  reach  Newport  News  on  account  of  the 
shoal  in  Hampton  Roads,  known  locally  as  "Middle  Ground  bar." 

Under  an  item  in  the  act  of  June  13,  1902,  provision  was  made  for 
dredging  a  channel  through  the  Middle  Groimd  bar  500  feet  wide  and 
30  feet  deep  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$225,000. 

Up  to  June  30,  1909,  $228,572.10  had  been  expended  on  the  work, 
$3,572  of  which  was  for  maintenance.  The  project  had  been  com- 
pleted. 

During  the  fiscal  year  dredging  was  in  progress,  and  at  its  close  had 
not  been  completed.  The  purpose  of  this  work  is  to  give  the  section 
of  the  channel  originally  dredged  its  project  depth  over  the  required 
width,  shoaling  having  occurred  on  tne  easterly  side  of  its  northern 
end. 

On  June  30,  1909,  vessels  of  30  feet  draft  could  navigate  the  chan- 
nel safely.     TTie  average  tidal  range  is  2.5  feet. 

The  head  of  navigation  via  this  cnannel  is  at  Richmond,  Va.,  on  the 
James  River,  a  distance  of  about  105  miles  up  the  river. 

The  amount  of  commerce  when  the  improvement  was  undertaken 
in  1902  amounted  to  2,663,669  tons.  For  the  calendar  year  1908  it  is 
reported  to  have  amoimted  to  6,354,774  tons,  valued  at  $432,472,181. 
The  bulk  of  the  tonnage  is  in  coal  and  grain. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

It  is  proposed  to  expend,  under  an  existing  contract,  the  available 
balance  in  maintaining  the  project  depth  and  width  of  channel  for 
the  purpose  of  keeping  the  improvement  available. 

For  reference  as  to  reports  on  examinations  and  surveys,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  240. 

July  1,  1908,  balance  unexpended $12,416.09 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 488. 19 

July  1, 1909,  balance  unexpended •. 8, 927.  90 

July  1, 1909,  outstanding  liabilities 2,508.42 

July  1, 1909,  balance  ayailable 6, 419. 48 

July  1, 1909,  amount  coyered  by  uncompleted  contracts 4,234.95 

(3ee  Appendix  L  3.) 
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4'  NansemondRiverj  Virginia. — ^The  original  channel  of  this  stream 
permitted  it  to  be  navigated  at  mean  low  water  by  vessels  drawing 
not  more  than  5  feet.  The  depth  was  increased  to  8  feet  at  the  same 
stage  of  tide  under  appropriations  made  between  1873  and  1878  at  a 
cost  of  $37,000. 

The  project  under  which  the  work  has  been  carried  on  until  recently 
was  adopted  August  11,  1888,  and  called  for  a  channel  100  feet  wide 
from  Suffolk,  the  head  of  navigation,  to  the  Western  Branch,  while 
from  the  latter  place  to  Town  roint  its  width  was  to  vary  from  200 
to  400  feet.  The  depth  to  be  obtained  throughout  was  12  feet  at  mean 
low  water.    This  improvement  was  estimated  to  cost  $152,500. 

At  present  it  is  contemplated  to  provide  a  channel  onlv  80  feet  wide 
and  12  feet  deep  at  mean  low  water  between  Suffolk  and  Town  Point, 
which  is  now  deemed  ample  for  the  commerce  of  the  stream. 

Up  to  June  30, 1909,  the  expenditures  under  the  project  of  1888  and 
its  modification  have  amounted  to  $54,767.71,  of  which  amount 
$14,090.60  has  been  apphed  to  maintenance.  The  channel  between 
Suffolk  and  the  Western  Branch  has  been  dredged  to  80  feet  in  width 
and  12  feet  in  depth  at  mean  low  water,  and  a  turning  basin  has  been 
excavated  at  the  former  place.  The  project  is  about  67  per  cent 
completed. 

Work  on  maintaining  the  channel  in  the  vicinity  of  the  mouth  of 
the  Western  Branch  was  done  under  a  contract  for  dredging  in  that 
section  of  the  river  during  the  fiscal  year. 

At  the  close  of  the  fiscal  vear  a  boat  drawing  11  feet  at  mean  low 
water  could  reach  Suffolk,  the  head  of  navigation,  18  miles  above  the 
mouth  of  the  river.  The  tidal  variations  are  about  3  feet  at  Town 
Point  and  3.8  feet  at  Suffolk. 

The  commerce  of  the  stream  consists  principally  of  lumber,  agricul- 
tural products,  and  merchandise.  In  1890  it  is  reported  to  have 
reached  about  220,000  tons.  For  the  calendar  year  1908  it  is  reported 
to  have  amoimted  to  132,292  tons,  valued  at  $3,651,525. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

The  small  balance  unexpended  and  the  amount  estimated  as  a 
profitable  expenditure  for  the  fiscal  year  ending  June  30,  1911,  will  be 
applied  toward  maintaining  the  improvement. 

For  reference  to  list  of  reports  of  examinations  and  surveys,  see 
Report  of  Chief  of  Engineers  for  1906,  page  241. 

July  1, 1908,  balance  unexpended $5, 039.  84 

June  30,  1909,  amount  expended  during  fipcal  year,  for  maintenance  of 
improvement 4, 807. 65 

July  1, 1909,  balance  unexpended 232.29 

Amount  (estimated)  required  for  completion  of  existing  project 10, 269. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintefiance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1, 1909 5, 000. 00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  L  4.) 
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}sels  to  6^  feet  at  mean 

Digitized  by  VjOUy  iC 


6.  Pagan  River,  Virginia. — Originally  the  shoals  in  this  stream 
limited  the  draft  of  vessels  to  6^  feet  at  mean  low  water.    Under  a 
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project  adopted  in  1880  the  sum  of  $10,000  was  expended  in  dredging 
a  channel  60  feet  wide  and  8  feet  deep  at  mean  low  water  through 
three  shoals  between  the  mouth  and  Smithfield,  Va. 

The  project  upon  which  was  based  the  appropriation  of  $10,870  in 
the  act  of  June  13,  1902.  provided  for  obtaining  a  channel  from 
Smithfield  to  the  mouth  or  the  river  80  feet  wide  and  8  feet  deep  at 
mean  low  water.  The  estimated  cost  was  $28,870.  This  project  was 
modified  by  the  act  of  March  3,  1905,  which  authorized  tne  expendi- 
ture of  the  balance  remaining  of  the  appropriation  of  1902  in  securing 
a  channel  not  less  than  40  feet  wide  and  of  such  depth  as  might  be 
obtained  without  exceeding  said  balance.  In  the  project  submitted 
under  the  above-cited  provision  of  law  it  was  stated  that  the  unex- 
pended balance  would  provide  such  a  channel  10  feet  in  depth  at 
mean  low  water. 

Up  to  June  30. 1909,  the  expenditures  had  amounted  to  $10,671.01, 
and  th^  project  nad  been  completed. 

There  is  now  a  navigable  channel  40  feet  wide  and  10  feet  in  depth 
at  mean  low  water  from  the  mouth  of  the  river  for  a  distance  of  about 
9  miles  to  Smithfield,  the  head  of  navigation.  The  average  range  of 
the  tide  is  2.6  feet. 

The  commerce  is  handled  by  numerous  small  schooners  and  sloops 
and  two  regular  steamers,  and  consists  largely  of  peanuts  and  oysters. 

The  commerce  of  this  stream  has  averaged  aoout  100,000  tons  a 
year,  but  has  varied  considerably  from  year  to  year,  according  to 
whether  conditions  have  or  have  not  been  favorable  to  the  produc- 
tion of  peanuts  and  oysters.  For  the  calendar  year  1908  it  is  reported 
to  have  amounted  to  84.108  tons,  valued  at  $14,100,400. 

It  has  not  been  founa  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  haa  upon  freight  rates. 

Reports  upon  examinations  and  surveys  of  this  river  will  be  found 
in  Uie  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  2,  page 
156,  and  for  1901,  page  1174;  also  in  House  Document  No.  397, 
Sixtieth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $198.99 

June  30, 19093^  amount  covered  into  surplus  fund 198.  99 

(See  Appendix  L  5.) 

6.  Appomattox  River, ^  Virginia. — (a)  General  improvement. — ^The 
original  channel  in  this  river  was  narrow  and  tortuous,  and  numerous 
shoals  prevented  vessels  drawing  more  than  6  J  feet  from  navigating 
it  at  mean  high  water. 

The  original  project,  which  is  also  the  existing  project,  was  adopted 
in  1871  and  revisea  in  1893.  The  project  as  revised  covers  the  attain- 
ment and  maintenance  of  a  channel  80  feet  wide  and  12  feet  deep  at 
mean  high  water  between  Point  of  Rocks  and  Petersburg.  The  cost 
of  providing  this  channel  was  estimated  at  $471,920  and  its  mainte- 
nance at  $10,000  annuaUy. 

On  Jime  30,  1909,  the  sum  of  $465,288.76  had  been  expended 
toward  the  improvement  and  the  sum  of  $52,434.97  for  maintenance. 

The  amount  reported  as  expended  during  the  fiscal  year  was 
appUed  to  improving  by  dredging  the  channel  between  Petersburg 
and  a  point  about  4i  nules  below  and  in  maintaining  the  channel  by 
removing  shoals  formed  by  the  freshet  of  1908.  The  project  is  about 
completed  and  future  work  will  be  toward  maintenance.  I 
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At  the  present  time  the  channel  of  the  river  is  available  at  high 
water  for  vessels  of  about  9  feet  draft,  the  normal  range  of  the  tide 
being  about  2.6  feet.  The  head  of  navigation  is  Pe^rsburg,  Va., 
about  11  miles  from  the  mouth  of  the  river. 

The  commerce  consists  of  lumber  and  miscellaneous  products.  In 
1890  it  amoimted  to  about  20,000  tons.  It  graduaUy  increased  until 
in  1900  and  1901  it  amoimted  to  about  150,000  tons.  Since  then  it 
has  decreased,  and  for  the  calendar  year  1908  it  is  reported  to  have 
been  31,830  tons. 

It  is  proposed  to  expend  the  balance  now  available  in  removing 
material  brought  down  by  freshets  and  deposited  in  the  navigable 
channel  of  the  river.  This  work  is  required  to  render  the  navigable 
channel  available  in  the  interests  of  commerce.  Work  will  be  com- 
menced early  in  the  next  fiscal  year,  a  contract  having  been  awarded 
for  the  work. 

The  amoimt  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  Juiie  30,  1911,  will  be  applied  toward  the  removal  of 
material  deposited  in  the  navigable  cnannel  by  freshets,  for  the 
purpose  of  maintaining  the  improvement. 

Aa  examination  of  this  stream  was  made  in  1852,  to  which  refer- 
ence is  made  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1870, 
page  68.  A  survey  was  made  in  1870  and  the  report  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  that  year,  com- 
mencing at  pa£^e  68.  An  examination,  with  plan  and  estimate,  was 
made  in  compliance  with  act  of  March  2,  1907,  and  the  report  will 
be  found  in  House  Document  No.  952,  Sixtieth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $49,192.23 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3.  1909 6,00a00 

Amount  allotted  from  appropriation  for  emergencies  in  river  and  har- 
bor works,  act  of  March  2, 1907 10,000.00 

64, 192. 23 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  maintenance  of  improvement $43, 917.  66 

Repaid  to  appropriation  for  emergencies  in  river  and 

harbor  works 6,800.00 

50,717.66 

July  1, 1909,  balance  unexpended 13,474.67 

July  1, 1909,  outstanding  liabilities 3,171.55 

July  1, 1909,  balance  available 10,303.02 

July  1, 1909,  amount  covered  by  uncompleted  contracts 4, 633. 65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balaiice  unex- 
pended July  1, 1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section- 7  of  the  river  and  harbor  act  of  1899. 

(ft)  At  Petersburg, — ^The  proiect  for  the  work  contemplated  is  not 
to  provide  a  navigable  channel,  but  to  excavate  a  new  channel  into 
which  to  deflect  the  river,  and  thus  overcome  the  trouble  experienced 
by  the  deposit  of  sediment  in  the  navigable  channel  of  the  river  in 
the  neighborhood  of  Petersburg. 

The  project  for  this  work,  wnich  was  adopted  June  13,  1902,  con- 
templates the  excavation  to  mean  low  water  of  a  cut  from  200  to  300 
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feet  wide  and  2}  miles  long  and  the  diversion  of  the  river  into  the 
said  cut  by  means  of  a  dam  built  across  the  present  channel  at  the 
head  of  the  harbor  of  Petersburg,  and  ineluoes  the  construction  of 
bridges  for  the  highways  and  rauway  crossing  the  new  channel  and 
other  incidental  work.  The  estimate  for  the  work  was  $200,000; 
which  amoimt  has  been  provided. 

The  river  and  harbor  act  of  March  3.  1909,  authorized  a  contract 
for  the  completion  of  the  diversion  work  at  a  cost  of  $60,000,  yet  to 
be  appropriated. 

At  the  close  of  the  fiscal  year  1909  the  sum  of  $186,199.88  had 
been  expended,  all  of  the  land  needed  has  been  purchased,  the  high- 
way and  railway  bridges  have  been  built,  the  new  cut  excavated, 
except  where  rock  was  encountered,  and  the  dam  across  the  Appo- 
mattox River  built  to  a  height  of  9.5  feet  above  diversion  low  water. 
The  expenditures  during  the  fiscal  year  were  applied  to  payment  for 
work  done  xmder  contract.  The  project  is  completed  as  far  as  avail- 
able funds  permit. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  balance  of  funds  will  be  apphed  to  completing  the  work  under 
the  adopted  project,  provided  funds  are  appropriated  for  the  addi- 
tional work  of  excavating  rock  and  earth,  revetting  banks,  raising 
levee,  and  raising  height  of  dam.  The  amoimt  estimated  for  mainte- 
nance will  be  apphed  to  repairing  and  revetting  levee. 

The  commerce  to  be  affected  oy  the  improvement,  contemplated  is 
the  same  as  that  mentioned  in  the  precedmg  section,  and  all  general 
statements  made  therein  apply  equally  well  to  this  section. 

A  report  upon  an  examination  and  survey  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1882,  page  907.  An- 
other report,  with  a  map,  will  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1889,  page  957.  Other  reports  will  be  found  in  the 
Annuid  Reports  of  the  Chief  of  Engineers  for  1893,  page  1345,  and 
for  1901,  page  1467. 

July  1, 1908,  balance  unexpended $64, 818. 41 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     51,018.29 

Julyl,  1909,  balance  unexpended 13,800.12 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  tne  balance  unexpended  July  1, 1909: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 5, 000. 00 

65,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June,  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  6.) 

7.  Harbor  at  Oape  Oharles  Oity,  Va, — ^The  harbor  proper  is  land- 
locked and  covers  an  area  of  10  acres,  and  it  and  the  exposed  chan- 
nels leading  thereto  had,  before  the  beginning  of  the  work,  a  depth  of 
12  feet  at  mean  low  water. 

The  project  was  adopted  in  1890  and  requires  the  dredging  of  a 
channel  through  Cherrystone  Inlet  and  bar  100  and  200  feet  wide, 
respectively,  and  16  feet  deep  at  mean  low  water,  th^j^o^gi^i^^le 
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entrance  channel  100  feet  wide  of  the  same  depth;  and  dredging  over 
the  entire  area  of  the  protected  and  inclosed  harbor  to  a  depth  of  14 
feet  at  mean  low  water.  Jetties  of  stone  were  to  be  constructed  for 
the  protection  of  the  channel  leading  into  the  basin.  This  work  was 
estimated  to  cost  $142,340. 

The  expenditures  to  June  30,  1909,  amounted  to  $119,033.71,  and 
resulted  in  the  dredging  and  redredging  of  one-half  of  the  inner  harbor 
to  the  proper  depth  and  the  excavation  of  channels  of  the  required 
dimensions  through  the  inlet  and  the  entrance  to  the  basin  and  the 
construction  of  875  feet  of  the  north  jetty  and  232  feet  of  the  south 
etty.  The  north  jetty  is  1,625  feet  in  length,  but  750  feet  of  this  was 
uilt  without  expense  to  the  United  States.  Of  the  amount  expended, 
$13,360.16  was  applied  to  maintenance.  The  project  is  about  85  per 
cent  completed. 

On  June  30,  1909,  a  vessel  drawing  12  feet  could  enter  the  harbor 
at  mean  low  water.  The  docks  within  the  landlocked  harbor  are 
about  3  miles  from  the  16-foot  contour  in  Chesapeake  Bay  at  Cherry- 
stone bar.     The  range  of  the  tide  is  about  2.5  feet. 

The  commerce  consists  mainly  of  miscellaneous  freight,  affricul- 
tural  products,  fertilizer,  and  some  oysters  and  fish.  At  the  begin- 
ning of  the  improvement  the  annual  commerce  was  about  400,000 
tons.  For  the  calendar  year  1908  it  is  reported  to  have  amounted  to 
1,811,731  tons,  valued  at  $45,293,275.  It  has  not  been  found  prac- 
ticable to  ascertain  what  effect,  if  any,  the  improvement  has  had 
upon  freight  rates. 

The  available  balance  and  amounts  estimated  for  will  be  appUed 
to  dredging  under  the  adopted  project,  and  in  maintaining  the  im- 
provement for  the  benefit  of  existing  commerce. 

For  more  extended  information,  see  Annual  Report  of  the  Chief  of 
Engineers  for  1890,  page  975. 

July  1,  1908,  balance  unexpended ". $30,401.11 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $11, 074.  66 

For  maintenance  of  improvement 13, 360. 16 

24,43482 

July  1, 1909,  balance  unexpended 6,966.29 

Amount  (estimated)  required  for  completion  of  existing  project 30, 700. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 25,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  7.) 

8,  Waterway  from  Norfolk  ^  Va,,  to  the  sounds  of  North  Carolina,— 
This  waterway  extends  from  Norfolk,  Va.,  via  the  Southern  Branch 
of  the  EUzabeth  River  to  Deep  Creek,  thence  through  the  Dismal 
Swamp  Canal  to  South  Mills,  N.  C,  and  from  the  latter  point  through 
Turners  Cut  to  the  Pasquotank  River,  to  Albemarle  Sound,  and  thence 
to  Pamlico  Soimd  by  Croatan  Sound. 

The  draft  which  could  be  carried  through  this  waterway  at  the 
time  of  the  adoption  of  the  project  for  improvement  was  limited  to 
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2i  feet  at  mean  low  water,  owing  to  the  deterioration  of  the  Dismal 
Swamp  Canal,  which  originally  had  had  a  depth  of  about  6  feet. 

The  project,  adopted  March  3,  1899,  provides  for  the  dredging  of 
channel  in  Deep  Creek,  Turners  Cut,  through  a  shoal  in  the  ras- 
quotank  River  near  Ship  Yard  bar,  and  through  a  bar  in  Croatan 
Sound  near  Croatan  light.  All  these  channels,  except  the  last  named, 
were  to  be  100  feet  wide  and  10  feet  deep  at  mean  low  water.  The 
Croatan  channel  was  to  be  200  feet  wide  and  12  feet  deep  at  mean  low 
water.  For  the  protection  of  these  channels  sheet  piling  was  to  be 
driven  where  necessary.  The  estimated  cost  of  this  work  was 
$274,310. 

Up  to  June  30,  1909,  the  sum  of  $251,196.46  had  been  expended 
on  tne  project  and  $9,090.91  on  its  maintenance.  The  project  has 
been  completed,  and  the  additional  work  required  is  for  maintenance. 

The  amount  reported  as  expended  during  the  fiscal  year  for  main- 
tenance was  applied  toward  expenses  of  inspections  of  the  water 
route  made  from  time  to  time,  dredging  in  Deep  Creek,  Virginia,  and 
removing  sunken  obstructions  in  the  Pasquotank  River,  North 
Carolina. 

The  amoxmt  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30, 1911,  will  be  applied  toward  removal  of  obstruc- 
tions and  toward  dredging  for  the  purpose  of  maintaining  the  improve- 
ment. 

On  June  30,  1909,  vessels  drawing  10  feet  of  water  can  at  mean 
low  water  navigate  through  all  sections  of  the  route  which  have  been 
improved  by  the  United  States.  The  canal  which  extends  from 
Deep  Creek  to  South  Mills,  is  maintained  at  the  expense  of  a  private 
corporation,  which  tries  to  keep  it  available  for  vessels  of  10  feet 
draft,  but  on  June  30,  1908,  the  limiting  depth  for  the  entire  route 
was  only  9  feet,  owing  to  the  existence  of  shoal  places  in  the  canal. 
Deep  Cseek  is  the  only  tidal  portion  of  the  improvement,  and  there 
the  rise  and  fall  averages  3  leet.  In  the  other  sections  the  water 
level  changes  according  to  the  direction  and  velocity  of  the  wind. 
The  route  is  about  67  miles  in  length. 

The  commerce  for  the  calendar  year  1908  is  reported  to  have 
amounted  to  319,573  tons,  valued  at  $5,613,700.  The  main  items 
of  commerce  are  coal,  fertilizer,  timber,  and  farm  products. 

It  has  not  been  foimd  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

For  fist  of  reports  of  exammations  and  surveys,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1906,  page  246. 

Julyl,  1908,  balance  unexpended $4,820.40 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 237. 77 

Julyl,  1909,  balance  unexpended 2,582.63 

July  1, 1909,  outstanding  liabilities 1, 107. 22 

July  1, 1909,  balance  available 1, 475. 41 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
nended  July  1,  1909 5.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,   4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  L  8.) 
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9,  Inland  water  route  from  NorfoOc,  "Fa.,  to  Albemarle  Sound, 
North  Carolina,  through  Currituck  Sound, — ^This  route  extends  from 
Norfolk,  Va.,  to  Albemarle  Sound,  via  the  Southern  Branch  of  the 
Elizabeth  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
River,  Ciurituck  Soimd,  Coanjock  Bay,  North  Carolina  Cut,  and 
North  River.  The  canal  and  cut  mentioned  are  now  controlled  by  a 
pivate  corporation. 

This  route  had  originally  a  good  5-foot  mean  low-water  channel, 
but  navigation  was  obstructed  oy  snags,  sunken  lo^,  and  overhang- 
ing trees.    Sharp  bends  added  to  the  other  diflSculties  of  navigation. 

Until  the  act  of  September  19,  1890,  the  work  of  improvement  was 
carried  on  xmder  several  separate  projects,  upon  which  a  total  of 
$240,169.69  had  been  expended.  By  that  act  all  these  projects  were 
consolidated. 

The  present  project,  adopted  September  19,  1890,  provides  for 
obtaining  a  channel  80  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  whole  extent  of  the  waterway  to  De  improved  by  the 
United  States,  at  an  estimated  cost  of  $306,667.08,  including  the  pre- 
vious expenditures  above  mentioned.  The  project  is  considerea  as 
complete,  the  additional  work  required  being  for  maintenance.  Since 
September  19,  1890,  and  up  to  June  30,  1909,  the  sum  of  $61,987.64 
has  been  expended  upon  this  improvement  and  $33,234.30  upon 
maintenance. 

The  expenditures  during  the  fiscal  year  were  applied  to  mainte- 
nance. 

The  work  consisted  in  keeping  the  waterway  clear  of  sunken 
obstructions. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  m  maintaining  the  im- 
provement oy  keeping,  the  various  channels  clear  of  logs,  snags,  and 
similar  obstructions,  and  in  redredging  parts  of  the  channel  through 
Currituck  Sound  where  these  have  de^norated. 

The  channels  through  the  various  portions  of  the  route  are  now 
from  60  to  80  feet  wide  and  have  a  depth  of  9  feet  at  mean  low  water. 
The  draft  of  vessels  which  can  pass  through  the  route  at  mean  low 
water  on  June  30,  1909,  is  9  feet.    The  route  is  about  67  miles  long. 

There  is  no  lunar  tide  in  any  portion  of  the  route,  except  in  the 
Southern  Branch  of  the  Elizabeth  River,  where  the  average  rise  and 
fall  is  2.7  feet.  In  the  other  sections  the  water  level  varies  according 
to  the  velocity  and  direction  of  the  wind,  for  which  an  allowance  of 
0.5  foot  is  made,  but  severe  storms  may  cause  an  elevation  or  de- 
pression of  2  feet  or  more. 

The  commerce  has  varied  considerably  since  the  route  was  opened 
to  navigation.  The  highest  reported  was  for  the  calendar  year  1890, 
when  it  amounted  to  403,111  tens.  Since  that  time  it  has  decreased 
considerably,  and  for  the  calendar  jrear  1908  it  amounted  to  133,081 
tons;  value  not  known.  The  principal  items  of  shipment  consist  of 
coal,  fertilizer,  and  timber  products. 

The  gradual  decrease  in  the  commerce  of  the  route  is  due  to  the 
depletion  of  the  forests  and  the  consequent  decrease  in  timber  ship- 
ments. 

It  has  not  been  foimd  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 
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Considerable  difficulty  is  experienced  in  keeping  this  waterway  free 
from  obstructions  by  logs  dropped  from  rafts  due  to  the  improper 
construction  of  the  rafts,  and,  m  the  absence  of  any  adequate  laws 
permitting  the  Engineer  Department  to  control  the  construction  of 
rafts,  it  has  been  found  impossible  to  prevent  the  frequent  occurrence 
of  these  obstructions. 

For  references  as  to  examinations  and  surveys,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1906,  page  247. 

July  1, 1908,  balance  unexpended 1 |1, 827. 16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,600.00 

3, 327. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement * 1, 478. 10 

July  1, 1909,  balance  unexpended 1, 849. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  9.) 

10.  Pergpiimans  River ,  North  Carolina. — ^Before  work  was  begun 
navigation  was  obstructed  by  niunerous  stumps  just  below  the  town 
of  Hertford,  N.  C,  which  limited  the  draft  of  vessels  to  7  feet. 

The  first  appropriation  for  the  Perquimans  River  was  made  in 
1876,  and  was  based  on  a  project  to  provide  a  channel  200  feet  wide 
with  a  depth  of  9i  feet  at  mean  low  water  through  a  stumpy  reach 
near  Hertford,  N.  C.,  and  the  amoimt  provided  ($2,500)  was  expended 
in  obtaining  said  channel,  which  was  completed  in  1877. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  was  to 
provide  a  channel  200  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  stumpy  reach  about  800  feet  below  Hertford,  N.  C,  at 
an  estimated  cost  of  $11,250. 

To  June  30,  1909,  $11,168.06  had  been  expended,  and  all  the  work 
contemplated  has  been  completed. 

On  June  30,  1909,  vessels  drawing  9  feet  can,  at  mean  low  water, 
reach  the  town  of  Hertford. 

There  is  no  limar  tide  in  the  river,  the  level  of  the  surface  of  the 
water  varying  according  to  the  direction  and  velocity  of  the  wind. 
The  average  difference  in  elevation  is  about  one-half  foot,  but  storms 
may  cause  a  difference  of  as  much  as  2  feet  or  more.  The  head  of 
navigation  is  at  Newby's  bridge,  about  26  miles  from  the  mouth  of 
the  nver. 

An  estimate  in  1902  placed  the  commerce  at  about  36,000  tons, 
and  for  the  calendar  year  1908  it  is  reported  to  have  amounted  to 
13,100  tons,  valued  at  $660,000.  The  principal  items  of  freight 
transported  were  lumber,  logs,  fertilizer,  and  cotton  seed. 

It  nas  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had^upon  freight  rates. 

July  1, 190S,  balance  unexpended $81.94 

July  1, 1909,  balance  unexpended 81.94 

(See  Appendix  L  10,) 
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11.  Blackwater  River y  Virginia. — In  its  original  condition  this 
stream  aflforded  a  natural  channel  of  7  feet  depth,  but  navigation  was 
difficult  owing  to  the  existence  of  obstructions  and  sharp  ^nds. 

Between  1878  and  1882  Congress  appropriated  a  total  of  $14,000 
for  the  improvement  of  the  stream,  to  consist  of  the  removal  of  1(^, 
snags,  overhanging  trees,  and  the  removal  of  sharp  bends.  Opera- 
tions ceased  in  1884,  from  which  time  no  work  was  done  upon  the 
river  to  1908. 

The  existing  project  was  adopted  March  2,  1907,  and  provides  for 
the  clearing  or  the  stream  of  the  existing  obstructions  so  as  to  afford 
a  condition  of  easy  navigation.  The  estimated  cost  of  the  project  is 
$8,000,  all  of  which  has  been  appropriated. 

To  June  30,  1909^  there  had  Ibeen  expended  $2,144.33  on  the  exist- 
ing project,  which  is  completed,  and  $988.26  has  been  expended  for 
maintenance.  During  the  fiscal  year  work  was  confined  to  mainte- 
nance in  removing  sunken  obstructions.  The  available  balance  will 
be  expended  in  maintaining  the  improvement  as  may  be  found  nec- 
essary from  time  to  time. 

The  sum  of  $15  has  been  received  from  sales. 

On  Jime  30,  1909,  vessels  drawing  7  feet  can  navigate  the  river. 
The  river  is  a  tideless  stream,  and  the  only  fluctuations  in  the  water 
level  are  those  due  to  freshets,  which  usually  do  not  exceed  3  to  4 
feet.  The  river  is  navigable  from  the  railroad  bridge  at  Franklin, 
Va.,  to  its  mouth,  a  distance  of  about  13  miles. 

During  the  calendar  year  1908  the  commerce  amoimted  to  5,390 
tons,  valued  at  $862,400.  The  principal  items  consisted  of  agricul- 
tural products,  timber,  and  fertilizer. 

It  is  impracticable  to  state  what  effect,  if  any,  has  been  made  by 
the  improvement  upon  freight  rates. 

For  more  extended  information,  see  Report  of  the  Chief  of  Engi- 
neers for  1875,  part  2,  page  161,  and  report  of  an  examination  printed 
in  House  Document  No.  177,  Fifty-ninth  Congress,  first  session. 

July  1, 1908,  balance  unexpended 15,855.67 

Received  from  sales  duri^ig  fiscal  year 15. 00 

5, 870. 67 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 988. 26 

July  1, 1909,  balance  unexpended 4, 882. 41 

July  1, 1909,  outBtanding  liabilities 23. 40 

July  1, 1909,  balance  available 4, 859. 01 

(See  Appendix  L  11.) 

12.  Meherrin  River,  North  Carolina. — In  its  original  condition  this 
stream  afforded  a  navigable  channel  about  80  feet  wide  and  7  feet 
deep  from  its  mouth  to  the  town  of  Murfreesboro,  N.  C.  The  chan- 
nel was  tortuous  and  badly  obstructed  by  logs,  overhanging  trees,  and 
a  few  shoals. 

In  the  year  1882  Confess  appropriated  $5,000  toward  the  improve- 
ment of  the  river;  the  improvement  to  consist  in  the  removal  of  the 
obstructions  to  navigation,  and  operations  were  carried  on  from  time 
to  time  in  the  years  1883  to  1886,  inclxisive.  The  total  expenditure 
amoxmted  to  $4,584.53. 
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The  existing  project  was  adopted  by  Congress  March  2,  1907.  It 
provides  for  the  removal  of  existing  obstructions  in  the  nature  of 
sunken  logs,  overhan^^ing  trees,  and  a  few  shoals,  so  as  to  render  navi- 

fation  easy.  The  estimated  cost  of  the  project  is  $6,000,  all  of  which 
as  been  appropriated. 

To  Jime  30,  1909,  there  had  been  expended  on  the  existing  project 
$1,932.88,  which  is  completed.  The  sum  expended  for  maintenance 
is  $1,412.42.  During  the  present  fiscal  year  the  maintenance  work 
was  confined  to  the  removal  of  sunken  obstructions.  It  is  proposed 
to  expend  the  available  balance  in  maintaining  the  improvement  as 
may  oe  found  necessary  from  time  to  time. 

The  sum  of  $10  has  been  received  from  sales. 

On  Jime  30,  1909,  the  maximum  draft  that  could  be  carried  with 
safety  was  7  feet.  The  river  is  a  tideless  stream,  but  freshets  cause 
variations  in  the  water  level  of  3  to  4  feet.  The  head  of  navigation  is 
at  Murfreesboro.  11  miles  above  the  mouth  of  the  river. 

During  the  calendar  year  1908  the  commerce  of  the  river  aggregated 
8,690  tons,  valued  at  $1,086,700.  The  principal  items  of  shipment  are 
timber  products  and  general  merchandise. 

It  is  impracticable  U)  state  what  eflfect,  if  any,  the  improvement  has 
had  on  freight  rates. 

For  more  extended  information, see  Report  of  the  Chief  of  Engineers 
for  1882,  page  1114,  and  report  of  examination  printed  in  House 
Document  No.  137,  Fifty-ninth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $4,067. 12 

Received  from  sales  during  fiscal  year 10. 00 

4,077.12 
June  30,  1909,  amount  expended  during  fiscal  year  for   maintenance  of 

improvement 1, 412. 42 

July  1,  balance  unexpended 2, 664.  70 

(See  Appendix  L  12.) 

IS,  Roanoke  RiveVj  North  Carolina. — Originally  the  navigable 
channel  to  Indian  Highland  bar,  §7  miles  above  the  mouth,  was  10 
feet  deep  at  mean  low  water,  and  thence  to  the  town  of  Weldon,  which 
is  129  miles  from  the  mouth,  the  minimum  depth  was  2\  feet  at  the 
same  stage. 

The  project,  adopted  in  1871,  contemplates  a  channel  with  a  least 
width  of  50  feet  from  Hamilton  to  Welaon,  5  feet  deep  at  mean  low 
water,  and  the  removal  in  the  lower  portion  of  the  river,  below  the 
former  point,  of  such  obstructions  as  may  be  necessary  to  accommo- 
date vessels  navigating  North  Carolina  sounds.  The  estimated  cost 
of  the  work  was  $269,000. 

The  expenditures  to  June  30.  1909,  amounted  to  $240,005.42,  of 
which  amount  $11,315.19  has  oeen  expended  in  maintenance  and 
$1,355  was  received  from  sales.  The  project  is  about  80  per  cent 
completed.  The  channel  obstructions  have  been  removed,  and  a 
channel  depth  of  4  feet  at  mean  low  water  over  the  projected  width 
has  been  provided  between  Hamilton  and  Weldon.  On  June  30, 
1908,  vessels  drawing  8 J  feet  could  go  as  far  as  Hamilton,  and  beyond 
that  point,  to  within  a  short  distance  of  Weldon,  4  feet  could  be  carried 
at  mean  low  water.    A  bar  is  forming  at  the  mouth  of  the  river,  due 
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to  deposits  brought  down  by  freshets,  and  this  has  somewhat  dimin- 
ished the  depth  that  could  otherwise  be  carried  to  Hamilton.  The 
upper  river  is  subject  to  heavy  freshets,  which  cause  the  only  varia- 
tion in  the  level  of  the  water  surface.  Weldon,  situated  atiout  129 
mUes  ht)m  the  mouth,  is  the  head  of  navigation. 

The  only  work  done  during  the  fiscal  year  was  in  the  nature  of 
maintenance  and  consisted  in  the  removal  of  sunken  and  overhead 
obstructions. 

The  conmierce  has  varied  considerably  since  the  improvement  was 
undertaken,  the  maximum  amount  of  freight  transported  having  been 
in  1891,  when  it  was  376,181  tons.  Since  then  it  has  decreased,  and 
for  the  calendar  year  1908  it  was  reported  at  78,775  tons,  valued  at 
$1,402,080.     The  principal  item  of  snipment  is  timber. 

Tlie  depletion  of  the  forests  and  the  development  of  railroads  in 
the  territory  tributary  to  the  river  have  served  to  reduce  the  volume 
of  water-borne  freight  in  recent  years. 

It  has  not  been  round  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  balance  available  and  the  amount  estimated  for  will  be  applied 
in  maintaining  the  improvement  by  keeping  the  channel  clear  of 
lo^,  snags,  and  similar  obstructions. 

For  reference  to  reports  of  examinations  and  surveys,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  249. 

July  1, 1908,  balance  unexpended $3, 962.48 

Received  from  sales  during  fiscal  year 3. 25 

3, 965.  73 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement * 1, 616. 15 

July  1, 1909,  balance  unexpended 2, 349. 58 

Amount  (estimated)  required  for  completion  of  existing  project 41, 925. 88 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1, 1909 5, 000. 00 

Su omitted  in  comjjliance  with  requiremehts  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Ti  13.) 

14'  Removing  sunken  vessels  or  craft  obstructing  or  endangeringnavi- 
gation — (a)  WrecJc  of  Haze. — ^This  sloop  sunk  in  James  River^  Virginia, 
about  1  mile  northeast  by  north  from  Nansemond  River  hght.  Its 
removal  was  authorized  July  14,  1908.  The  wreck  was  removed  dur- 
ing the  month  of  July,  1908,  by  private  parties  free  of  expense  to  the 
United  States. 

(J)  LogSy  Mackey  CreeJcy  North  Carolina. — These  logs  sunk  in  the  cut 
approacmng  Mackey  Creek,  North  Carolina.  Their  removal  was  au- 
thorized January  27, 1909.  The  logs  were  removed  during  the  month 
of  February,  1909,  at  a  cost  of  $252.62. 

(c)  WrecJc  of  BismarcJc. — This  schooner  simk  in  Hampton  Roads, 
Virginia,  about  1  mile  from  Pig  Point  light-house.  Its  removal  was 
authorized  April  15,  1909.  The  wreck  was  removed  during  the 
month  of  April,  1909,  at  a  cost  of  $250. 

(See  Appendix  L  14.) 
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EXAMINATION  MADE  IN  COMPLIANCE  WITH  THE  BIYEB  AND  HABBOB  ACT 
APPBOYED   MABCH  3,    1909. 

Report  dated  May  12,  1909,  on  preliminary  examination  of  Point 
Harbor  diannd,  North  Carolina,  required  by  the  river  and  harbor  act 
of  March  3,  1909,  was  duly  submitted  by  the  district  officer.  It  was 
reviewed  bv  the  Board  of  Engineers  for  Icivers  and  Harbors,  pursuant 
to  law,  and  was  transmitted  to  Congress  and  printed  in  House  Docu- 
ment No.  78,  Sixty-first  CJongress,  nrst  session.  The  locaUty  is  not 
considered  worthy  of  improvement  by  the  General  Government. 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   IN   THE   WILMINGTON, 
NORTH  CAROLINA,  DISTRICT. 

This  district  was  m  the  charee  of  Capt.  Earl  I.  Brown,  Corps  of  Engi- 
neers.    Division  enrineer,  CoL  Dan  C.  Kingman,  Corps  of  Engineers. 

1.  Scupperrumg  River,  North  Carolina, — From  the  mouth  to  Co- 
lumbia is  5  miles;  to  Spruill's  bridge,  23  miles. 

Before  work  was  commenced  on  the  river  there  was  only  about  5 
feet  across  the  bar  at  its  mouth.  The  upper  portion  was  obstructed 
by  logs,  snags,  stumps,  overhanging  growth,  and  abrupt  bends,  per- 
naitting  navigation  by  small  vessels  only. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar,  make 
cut-offs  at  sharp  bends,  and  remove  obstructions  so  as  to  obtain  a 
channel  60  feet  wide  and  9  feet  deep  at  low  water  up  to  Spruill's 
bridge. 

The  present  project,  adopted  by  act  of  June  13,  1902,  provides  for 
dredging  a  channel  3,400  feet  long,  150  feet  wide,  and  9  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  the  river,  at  a  cost  of 
$14,000. 

The  project  is  about  70  per  cent  completed. 

Expended  prior  to  1902  on  previous  project $8, 000. 00 

Expended  on  present  project  up  to  June  30,  1909: 

For  improvement $11, 500. 00 

For  mamtenance 4,001.32 

15, 501. 32 

Total 23,  SOL  32 

There  was  no  work  done  during  the  fiscal  year  1909.  The  expen- 
ditures, $31.35,  were  for  outstanding  liabilities  of  the  previous  fiscal 
year  and  for  travel  expenses  incurred  in  an  examination  of  a  bridge 
at  Columbia. 

At  the  close  of  the  fiscal  year  1909,  the  conditions  so  far  as  known 
are  a  channel  9  feet  deep  at  mean  low  water.  90  feet  wide  for  2,700 
feet  of  its  length,  and  130  feet  wide  for  700  reet  of  its  length  across 
the  bar  at  the  mouth  of  the  river;  thence  to  Cross  Landing,  14  miles 
above,  a  good  open  channel  of  7  feet  at  mean  low  water,  free  from 
obstacles;  thence  to  Spruill's  bridge,  9  miles  farther,  7  feet  at  mean 
low  water,  but  the  river  in  many  places  is  narrow  and  crooked  and 
obstructed  by  overhanging  trees  on  the  banks  and  by  logs  and  snags 
in  the  channel. 

It  is  proposed  to  apply  the  available  balance,  together  with  $2,600 
allotted  from  act  of  March  3, 1909,  for  preservation  and  maintenance 
9001— BNG  1909 19 
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of  rivers  and  harbors  and  the  additional  appropriation  recommended 
to  the  completion  of  the  project  and  to  maintenance. 

This  is  a  non tidal  stream  with  no  slope,  the  oscillations  of  the  sur- 
face being  controlled  by  the  winds. 

Spruill^  bridge.  23  miles  from  its  mouth,  is  the  head  of  navigation, 
to  which  point  7  reet  can  be  carried  at  mean  low  water. 

The  commerce  for  1908  amounted  to  12,515  tons,  valued  at  approxi- 
mately $215,200,  a  decrease  of  56,115  tons  below  last  year.  The 
principal  falling  oflF  was  caused  by  the  completion  of  the  Norfolk  and 
Southern  Railway  to  Columbia  and  the  discontinuance  of  the  steam- 
boat line  between  Columbia  and  Edenton. 

July  1,1908.  balance  unexpended $1,530.03 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,500.00 

4,030.03 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3L  35 

July  1,  1909,  balance  unexpended 8,998.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2.50a00 

Suomitted  in  comi)liance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Ml.) 

g.  Fishina  Creek,  North  Carolina, — ^When  improvement  began  the 
stream  was  badly  obstructed  by  masses  of  fallen  timber,  overhanging 
trees  on  banks,  logs  and  snags  in  channel,  and  was  navigable  by  rafts 
only  a  few  miles  above  the  mouth. 

The  original  project  of  1889  was  to  clear  the  stream  of  logs,  snags, 
trees,  etc.,  up  to  Bellamy's  mill.  It  was  amended  in  1896  to  limit  the 
work  to  that  part  below  the  Wilmington  and  Weldon  Railroad  bridge, 
and  this  amended  project  was  completed  in  1901.  The  sum  of 
$22,715.10  was  spent  on  this  project,  which  has  been  finished. 

Amount  expended  on  present  project  up  to  June  30, 1909,  for  main- 
tenance, $2,534.90. 

The  lower  6  miles  of  the  stream  was  cleared  of  obstructions  in 
1909. 

It  is  not  navigable  above  Beech  Swamp  on  account  of  its  tortuous 
course  and  rapid  current.  Below  that  point  it  is  navigable  during 
the  higher  stages  about  eight  months  annually. 

The  stream  is  reported  oy  those  interested  in  its  navigation  to  be 
in  poor  condition  to  Beech  Swamp,  being  badly  obstructed  by  f  aUen 
trees,  logs,  and  snags.  Between  Beech  Swamp  and  the  railroad  bridge 
the  condition  of  the  stream  is  unknown,  but  it  is  presumably  baa. 
The  owners  of  the  vessels  navigating  this  stream  report  that  there 
are  so  many  obstructions  that  it  is  unsafe  to  navigate  unless  the  water 
is  at  least  2  feet  higher  than  the  stages  at  which  it  was  safe  to  navi- 
gate just  after  the  stream  had  been  cleared  out. 

The  present  head  of  navigation  is  Beech  Swamp,  17.5  miles  from 
its  mouth,  to  which  about  2  feet  can  be  carried  during  about  three 
months  of  the  year. 
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The  water  surface  varies  from  a  minimum  depth  of  6  inches  at  low 
water  to  10  feet  during  the  high  freshet  stages. 

The  commerce  for  1908  amounted  to  1,694  tons,  valued  at  $29,851, 
showing  a  gain  over  that  for  1907  of  203  tons.  It  consisted  principally 
of  cotton  seed,  cotton-seed  meal,  fertilizers,  timber,  etc. 

The  eflFect  of  the  improvement  on  railroad  and  boat  rates  can  not  be 
definitely  stated;  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  nave  no  other 
outlet  except  by  wagons. 

References:  Annual  Reports  for  1890,  page  1179;  1893,  page  1377; 
1900,  page  1796;  1905,  page  1203.. 

It  is  proposed  to  apply  the  appropriation  recommended  to  the 
maintenance  of  the  natural  channel  as  far  as  Beech  Swamp. 

July  1, 1908,  balance  unexpended $347. 12 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of* 
improvement 347. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 1, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  2.) 

5.  Pamlico  and  Tar  rivers,  North  Carolina, — (One  river,  called  the 
Pamlico  below  Washington,  N.  C,  and  the  Tar  above  tnat  point.) 
Distance  from  Washington  to  Greenville,  22  miles;  to  Tarboro,  49 
miles;  to  Fishing  Creek,  56  miles;  to  Little  Falls,  88  miles;  to  Rocky 
Mount,  89  miles. 

Prior  to  its  improvement,  which  was  begun  in  1876,  the  PamUco 
River  (that  portion  of  the  stream  below  Washington)  was  obstructed 
by  war  blockades,  simken  lo^,  snags,  stumps,  and  sand  shoals. 

The  governing  low-water  depths  were  5  feet  to  Washington  and 
perhaps  1  foot  to  Tarboro,  the  navigation  to  which  place  was  practi- 
cable during  freshet  stajges  only.  About  3  feet  could  be  carried  to 
Tarboro  diuing  about  eight  high-water  months  per  year. 

Th^  original  project  for  the  iinprovement  of  the  river  below 
Washington  was  that  submitted  in  December,  1876  (Annual  Report 
of  the  (Jnief  of  Engineers  for  1876,  p.  361),  and  adopted  by  Congress 
August  14, 1876,  and  had  for  its  object  to  provide  9  feet  at  low  water, 
from  Washington  to  its  mouth,  by  dredging  and  the  removal  of  piles 
and  obstructions  at  an  estimated  cost  of  $28,050.  In  the  project 
proper  the  proposed  draft  to  be  provided  was  not  specified,  but  work 
imaer  the  project  was  devoted  to  securing  9  feet  at  mean  low  water. 
Under  this  project  the  sum  of  $18,000  was  appropriated,  of  which 
$17,877.12  was  expended :  the  remainder,  $122.88,  was  transferred  to 
the  iinprovement  of  the  Pamlico  and  Tar  rivers,  when  the  improve- 
ments were  combined  in  1880. 

The  Tar  River  (that  portion  of  the  stream  above  Washington), 
prior  to  improvement,  was  obstructed  by  sunken  logs,  piles,  wrecks, 
stumps,  snags,  and  trees  in  the  channel,  and  overhanging  trees  along 
its  banks.  Tne  original  project  for  this  portion  of  the  stream  was 
that  of  1879  (Annual  Report  of  the  Chief  of  Enrineers  for  1879. 
p.  700)  for  the  removal  of  obstructions  between  Washington  and 
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Tarboro  at  an  estimated  cost  of  $10,000.  An  appropriation  of  $3,000 
was  made  for  this  purpose  in  1879,  of  which  $2,867.27  was  expended, 
leaving  a  balance  of  $132.73,  wnich  was  transferred  to  the  joint 
improvement. 

In  1889  the  project  was  extended  to  clear  the  natural  channel 
above  Tarboro,  34  miles,  to  Little  Falls,  and  the  estimate  was  increased 
$16,200,  making  the  total  estimate  $92,200. 

The  present  project  is  that  of  1876  (for  Pamlico  River),  and  of 
1879,  1889,  and  1907  (for  Tar  River),  somewhat  modified  to  secure  a 
channel  100  feet  wide  and  9  feet  deep  at  mean  low  water  to  Washing- 
ton; thence  a  channel  60  feet  wide  and  4  feet  deep  at  low  water  for 
22  miles  farther,  to  Greenville;  thence  a  channel  60  feet  wide  and  20 
inches  deep  at  low  water  for  26  miles  farther,  to  Tarboro;  thence 
to  keep  clear  of  obstructions  the  natural  channel  34  miles  farther, 
to  Little  Falls,  2  miles  below  Rocky  Mount,  N.  C. 

The  project  as  modified  by  act  of  March  2, 1907,  changed  the  depth 
between  Washington  and  Ureenville  from  3  to  4  feet  at  mean  low 
water,  at  an  estimated  cost  of  $3,800.. 

The  work  for  the  year  was  for  maintenance  and  consisted  in  remov- 
ing the  worst  obstructions  from  the  channel  between  Washington 
and  the  mouth  of  Fishing  Creek,  and  making  surveys  of  the  shoals 
immediately  below  Greenville,  and  also  in  the  vicinity  of  the  Norfolk 
and  Southern  Railway  bridge  at  Washington. 

Expended  prior  to  1876  on  previous  projects $15, 000. 00 

Expended  on  present  project  to  June  30,  1909: 

For  improvement $149,875.33 

For  maintenance 23, 485. 42 

173,360.75 

Total 188,360.75 

The  proiect  of  1875,  with  its  various  modifications,  is  completed, 
and  at  the  Deginning  of  the  fiscal  vear  there  was  a  channel  to  Washing- 
ton 100  feet  wide  and  9  feet  deep  at  mean  low  water;  thence  to 
Greenville  a  channel  60  feet  wide  and  4  feet  deep  at  low  water,  which 
is  in  &;ood  condition  except  for  a  small  amount  of  snagging  required. 
The  dredged  cuts  below  and  above  Washington  have  slightly  deteri- 
orated during  the  year. 

Above  Greenville  the  river  has  deteriorated  for  lack  of  maintenance 
and  is  navigable  only  during  freshet  stages  of  variable  duration, 
extending  over  six  or  eight  months  of  the  year. 

It  is  proposed  to  apply  the  available  balance,  together  with  the 
appropriation  recommended,  to  maintenance  of  the  improvement, 
both  above  and  below  Wasnington. 

The  stream  is  nontidal.  Below  Washington  the  only  surface 
variations  of  importance  are  due  to  the  wind,  with  an  extreme  range 
of  3  feet  under  normal  conditions.  Long  protracted  easterly  or 
westerly  winds  sometimes  cause  variations  of  7  or  8  feet.  The 
variations  of  the  upper  portion  of  the  river  are  affected  by  freshets 
only. 

The  head  of  navigation  is  Dunbar's  bridge,  108  miles  from  the 
mouth. 

The  commerce  for  the  year  1908  amounted  to  353,429  tons,  valued 
at  approximately  $7,909,369  (a  decrease  as  compared  with  1907  of 
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74,959  tons) .  It  consisted  prmcipally  of  cotton,  cotton-seed  products, 
grain,  potatoes,  wood,  timber,  lumber,  fertilizer,  and  general  mer- 
chandise. 

The  tendency  of  the  improvement  is  to  keep  down  freight  rates. 

References:  History  and  maps.  Annual  Reports,  1890,  page  1114; 
1891,  page  1347;  1896,  pages  161  and  1101,  and  1907,  page  267. 

July  1,  1908,  balance  unexpended $1, 642. 40 

Amount  allotted  from  appropriation   by  river  and   harbor  act  approved 

March  3,  1909 6,000.00 

Amount  received  as  rent  during  fiscal  year 125. 00 

6,667.40 
June  30,  1909,  amount  expended  during  fiscal   year  for  maintenance  of 
improvement .^. 1, 667. 40 

July  1,  1909,  balance  unexpended 6,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Submitted  in  compliance  with  requiroments  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  appendix  M  3.) 

4'  CorUentnia  Creekj  North  Carolina, — Distance  from  the  mouth 
to  Snow  Hill,  31i  miles;  Speights  bridge,  60i  miles;  Stantonsburg, 
63  miles. 

Previous  to  improvement  this  stream  was  obstructed  throughout 
its  entire  length  by  fallen  timber,  sand  shoals,  and  overhanging 
growth,  and  was  navigable  for  shallow-draft  craft  during  only  the 
niriher  freshet  stages  of  about  three  to  six  months  of  the  year. 

The  original  project  of  1881  was  to  clear  the  stream  of  these  ob- 
structions, so  as  to  obtain  from  its  mouth  to  Stantonsburg,  63  miles,  a 
depth  of  not  less  than  3  feet  during  the  higher  stages,  about  nine 
months  of  the  year,  at  a  cost  estimated  in  1888  at  $77,500. 

The  jroject  of  1881  as  extended  in  1894  included  maintenance 
below  Snow  Hill,  and  was  again  extended  in  1899  to  include  main- 
tenance from  Stantonsburg  to  the  mouth.  The  project  has  been 
completed,  and  additional  work  required  is  for  mamtenance. 

Amount  expended  up  to  June  30,  1909: 

For  improvement $64,394.56 

For  maintenance 10,096.33 

Total 74,490.89 

The  work  of  the  year  consisted  of  maintenance  by  snagging  between 
the  mouth  of  the  creek  and  the  twenty -fourth  mile  post  and  between 
the  thirty-fifth  and  forth-second  mile  posts. 

At  the  close  of  the  fiscal  year  the  creek  between  its  mouth  and 
Snow  Hill  was  in  fair  condition  and  could  be  navigated  during  six 
months  of  the  year  by  boats  drawing  3  to  4  feet,  depending  upon  the 
rainfall.  Snow  Hill,  31^  miles  from  its  mouth,  is  practically  the 
head  of  navigation,  although  during  the  higher  stages  of  water  boats 
can  ascend  tne  stream  to  Speights  Dridge,50i  miles  from  its  mouth. 

The  portion  of  the  stream  between  Snow  Hill  and  Fools  Bridge,  10^ 
miles  aoove,  is  now  being  resnagged,  the  upper  7  miles  having  been 
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completed,  and  the  remaining  3^  miles  will  be  completed  with  funds 
now  in  hand. 

The  stream  is  subject  to  freshets  rising  15  feet  above  low  water  at 
Snow  Hill  and  Stantonsburg. 

The  commerce  for  the  year  1908  amounted  to  18,800  tons,  valued 
at  approximately  $516,712.  It  consisted  principally  of  cotton, 
cotton-seed  meal,  timber,  lumber,  fertilizer,  general  merchandise,  etc. 

The  effect  of  tne  improvement  on  railroad  and  boat  rates  can  not 
be  definitely  stated,  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  have  no  other 
outlet  except  bv  wagon. 

It  is  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  mamtenance  below  Speights  bridge. 

References:  Annual  Reports,  1881,  page  1009;  1890,  page  1118; 
1896,  page  1103. 

July  1,  1908,  balance  unexpended $1, 713. 46 

Amoimt  received  as  rent  during  fiscal  year 125.00 

1,838.46 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 027. 35 

July  1,  1909,  balance  unexpended 811.11 

July  1,  1909,  outstanding  liabilities 361.91 

July  1,  1909,  balance  available 449.20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2.000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jime  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  4.) 

5.  Neuse  amd  Trent  rivers j  North  Carolina. — (a)  Neuse  River. — 
Distance  from  Newbem  to  Contentnia  Creek,  32  niiles;  to  Kinston, 
50  miles;  to  Whitehall,  74  miles;  to  Groldsboro  (Wilinington  and 
Weldon  Railroad  bridge),  94  miles;  to  Smithfield,  150  miles. 

There  is  considerable  uncertainty  as  to  the  conditions  existing  prior 
to  1878^  when  improvement  by  the  Government  was  begun.  Before 
the  civil  war,  and  probably  for  some  time  afterwards,  light-draft 
steamers  made  more  or  less  regular  trips  as  high  up  as  Smitlmeld,  but 
the  low-water  depth  probably  did  not  exceed  2  feet,  and  the  stream 
was  obstructed  by  snags  and  after  the  civil  war  by  war  blockades. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1905,  p.  240.) 

The  original  project  of  1871,  as  extended  in  1878-79  and  1880  and 
continued  to  date,  provides  for  an  8-foot  navigation  up  to  Newbem 
during  the  entire  year,  4  feet  to  Kinston,  and  during  mne  months  of 
the  year  3  feet  to  Smithfield,  by  the  removal  of  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  estimated  cost  of  $374,000; 
extended  m  1902  to  include  dredging  a  channel  300  feet  wide  below 
Newbem  and  200  feet  wide  at  Newbem,  to  a  depth  of  8  feet  at  dead 
low  water,  in  accordance  with  report  and  estimate  printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  1427,  at  an  estimated 
additional  cost  of  $59,081.25.  Since  its  adoption  this  additional  esti- 
mate has  been  reduced  to  $24,000, 
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In  1902  the  improy^nent  of  this  river  was  combined  with  that  of 
the  Trent. 

Amount  expended  on  foregoing  projects  to  June  30,  1909: 

For  improvement $331, 144. 77 

For  maintenance 23,107.69 

Total 364.252.46 

The  expenditures  for  the  year  were  $8, 1 06 .94,  of  which  $3,72 1 . 1 0  was 
for  maintenance,  which  consisted  of  snagging  between  Newbem  and 
Seven  Springs,  and  $4,385.84  was  for  improvement,  which  consisted 
of  dredgmg  at  Union  Point  shoal,  and  at  a  shoal  in  the  western  chan- 
nel, about  2  miles  above  Newbem. 

As  a  result  of  the  expenditures  to  date  the  channel  at  and  below 
Newbem  has  been  complete  to  project  width  and  depth,  all  war 
blockades  have  been  cleared  away,  and  the  natural  channel  has  been 
cleared  to  SmithAeld,  150  miles  above  Newbem.  No  attempt  has 
been  made  to  maintain  the  stream  above  Waynesboro  Landing  (Golds- 
boro),  98J  miles  above  Newbem.  At  low  water  8  feet  can  be  carried 
to  Newbem,  4  feet  to  Village  Creek,  25  miles  above,  2.5  feet  to  the 
mouth  of  Contentnia  Creek,  31^  miles  above  Newbem,  and  1  foot  to 
Eanston.  50  miles  above  Newbem,  above  which  point  the  river  is  not 
navigable  on  stages  of  less  than  2  to  3  feet. 

A  channel  known  as  the  ''Western  channel,"  immediately  above 
Newbem,  has  been  cleared  to  a  depth  of  4  feet  at  mean  low  water, 
and  is  now  being  dredged  to  a  depth  of  4  feet  at  dead  low  water. 

The  channel  of  the  nver  between  Newbem  and  Seven  Springs,  near 
Whitehall,  is  in  good  condition. 

The  practical  nead  of  navigation  is  Waynesboro  Landing,  about 
136  miles  from  the  mouth  of  tne  river. 

The  stream  is  nontidal.  The  variation  of  the  water  surface  below 
Newbem  is  due  entirely  to  the  influences  of  the  wind.  The  maximum 
range  is  3.3  feet  during  severe  northwest  winds  to  8^  feet  during 
violent  northeast  gales.  The  upper  river  is  subject  to  freshets,  which 
rise  17  feet  at  Smithfield,  18  feet  at  Waynesboro  Landing,  and  20  feet 
at  Kinston. 

The  funds  on  hand  are  to  be  used  for  maintenance  and  in  securing 
the  project  depth  of  4  feet  between  Newbem  and  Kinston  by  dredging. 

It  is  not  considered  practicable  to  carry  out  the  project  above  New- 
bem as  it  now  stands  for  any  reasonable  amount  of  money,  but  the 
appropraition  recommended  will  be  applied  toward  securing  4  feet 
to  the  mouth  of  Contentnia  Creek  and  2  feet  thence  to  Kinston  by 
jetties,  training  walls,  and  dredging  where  necessary,  and  toward 
maintenance  of  the  improvement. 

The  conmierce  of  the  year  amounted  to  384,418  tons,  valued  at 
$7,083,720.  It  consisted  of  grain,  timber,  lumber^  fertilizers,  general 
merchandise,  etc.  One  of  the  causes  of  the  fallu^  off  of  the  com- 
merce is  the  discontinuance  of  the  line  of  steamers  between  Newbe^n 
and  Belhaven. 

Freight  rates  are  materially  lessened  by  reason  of  the  improvement. 

References:  See  Annual  Keports  of  1879,  page  71;  1900,  pages 
268  and  1802;  1901,  page  1545. 
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July  1, 1908,  balance  unexpended $11,718.48 

Amount  received  as  rent  during  fiscal  year 250. 00 

11,968.48 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $4, 385.  84 

For  maintenance  of  improvement 3,721. 10 

8, 106. 94 

July  1, 1909,  balance  unexpended 3,861.54 

July  1, 1909,  outstanding  liabilities 1,662.80 

July  1,  1909,  balance  available 2,198.74 

Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 («) 

Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Trent  River. — Distance  from  the  mouth  at  Newbem  to  Pol- 
loksville,  18  miles;  to  lower  Quaker  bridge,  27  miles;  to  Trenton,  38 
miles.  Its  original  condition  was  a  channel  of  6  feet  depth  to  rol- 
loksville,  and  the  stream  was  fairly  clear  to  lower  Quaker  bridge, 
above  which  point  it  was  badly  obstructed. 

The  original  project  of  1879  (see  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  p.  711)  was  to  secure  3  feet  depth  at  low  water 
to  Trenton;  extended  in  1886  to  obtain  8  feet  depth  through  Foys 
flats;  extended  in  1889  to  clear  out  obstructions  to  upper  Quaker 
bridffe,  40  miles  above  Trenton.  The  sum  of  $64,262.64  was  ex- 
pended on  this  project  and  its  modifications. 

In  1896  the  project  of  1879  was  amended  to  provide  for  the  main- 
tenance of  a  channel  only  30  feet  wide  and  3  feet  deepj  from  Newbem 
to  Trenton,  at  an  annual  estimated  cost  of  $2,500.  This  was  extended 
in  1902  to  include  dredging  at  Newbem  to  8  feet  depth  at  dead  low 
water  from  harbor  line  to  channel,  at  an  estimated  cost  of  $24,000 
additional.  The  existing  project,  therefore,  is  to  dredge  to  8  feet 
dead  low  water  at  Newbem  and  maintain  a  channel  30  feet  wide  and 
3  feet  deep  at  low  water  to  Trenton.  In  1902  the  improvement  of 
this  river  was  combined  with  that  of  the  Neuse.  This  project  has 
been  completed. 

By  joint  resolution  approved  March  4,  1907,  authority  was  given 
to  expend  such  portion  oi  the  appropriation  made  in  river  and  harbor 
act  of  March  2,  1907,  as  may  oe  necessary  for  securing  a  channel  6 
feet  deep  over  Foys  flats  in  the  Trent  River,  about  4  miles  above 
Newbem.     This  work  has  been  done. 

Amount  expended  on  existing  project  up  to  June  30,  1909: 

For  improvement $25, 817.  78 

For  maintenance 18, 378.  61 


Total 44.196.39 

a  See  consolidated  money  statement  on  page  298. 
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The  expenditures  for  the  year  were  $5,205.64,  of  which  $2,079.17 
was  for  improYement  and  $3,126.47  for  maintenance. 

The  worK  of  the  year  resulted  in  obtaining  a  depth  of  6  feet  at  dead 
low  water  over  Foys  flats,  as  outlined  in  joint  resolution  approved 
March  4, 1907,  and  in  maintaining  the  channel  between  Newbern  and 
Trenton.    The  project  is  completed,  except  for  maintenance. 

The  improvement  above  Trenton  has  been  abandoned. 

Between  Trenton  and  Newbern  a  4-foot  channel  exists  and  the 
stream  is  in  good  condition.  The  maximum  draft  that  can  be  carried 
June  30,  1909,  to  Trenton,  38  miles  above  the  mouth,  which  is  the 
head  of  navigation,  is  4  feet. 

Near  the  mouth  the  water  level  varies  about  3  feet  under  normal 
conditions,  according  to  the  prevailing  winds.  Long  protracted 
easterly  or  westerly  winds  sometimes  cause  a  variation  of  7  or  8  feet. 
At  Trenton  the  stream  is  subject  to  freshets  of  about  5  to  15  feet 
during  the  winter  months. 

The  commerce  for  the  year  1908  amounted  to  237,240  tons^  valued 
at  approximately  $4,847,611,  showing  a  decrease,  compared  with  1907, 
of  31,136  tons,  valued  at  $7,217,867.  This  falling  oflF  in  volume  of 
commerce  is  directly  attributable  to  the  abandonment  of  a  line  of 
steamers  formerly  operated  by  the  Norfolk  and  Southern  Railway 
Company  between  Belhaven  and  Elizabeth  City,  after  this  company 
had  Duilt  a  railroad  connecting  these  i>oints. 

The  commerce  carried  consisted  principally  of  fertilizers,  general 
merchandise,  machinery,  timber,  lumber^  etc. 

The  eflFect  of  this  improvement  on  freight  rates  is  not  known,  but 
it  affords  transportation  facilities  to  the  town  of  Trenton,  which  has 
no  other  means  except  by  wagon. 

References:  Annual  Reports,  1879,  page  711;  1900,  pages  268  and 


1802;  1901^  page  1545. 
The  available 


le  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvement. 

July  1,1908,  balance  unexpended $8,608.61 

Amount  received  as  rent  during  fiscal  year '       375.00 

8, 983.  61 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 079. 17 

For  maintenance  of  improvement 3, 126. 47 

5,205.64 


July  1, 1909,  balance  unexpended 3, 777.  97 

July  1, 1909,  outstanding  liabilities 825.  22 

July  1, 1909,  balance  available 2, 952.  75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balsmce  unex- 
pended July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

a  See  consolidated  money  statement  on  page  298. 
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CONSOLIDATED. 

July  1, 1908,  balance  unexpended $20, 327. 09 

Amount  received  as  rent  during  fiscal  year 625. 00 

20»052.00 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |6, 465.01 

For  maintenance  of  improvement 6, 847. 57 

13,312.58 

July  1, 1909,  balance  unexpended 7, 639. 51 

July  1, 1909,  outstanding  lutbOities 2, 488. 02 

July  1, 1909,  balance  available 5, 15L  49 

Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Jul)r  1,  1909 33.000.00 

Submitted  in  comi)liance  with  requirements  of  sundrv  civil  act  of  June  4^ 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  5.) 

6.  Ifdand  vxUerway  from  Pamlico  Sound  to  Beaufort  Irdet,  North 
Carolina. — Distance  from  the  10-foot  mean  low-water  contour  in 
Adams  Creek  (a  tributary  of  the  Neuse  River)  to  the  head  of  Adams 
Creek  is  about  7  miles;  from  the  head  of  Adams  Creek  across  the 
coimtry  to  the  head  of  Core  Creek  is  about  3  miles;  from  the  head  of 
Core  Creek  to  the  mouth  of  Core  Creek  is  about  4  miles;  and  the  dis- 
tance from  the  mouth  of  Core  Creek  to  the  10-foot  depih  at  mean  low 
water  in  the  Newport  River  is  about  4  miles,  making  the  total  dis- 
tance over  which  dredging  will  be  required  about  18  miles. 

At  the  time  of  the  adoption  of  the  existing  project  a  low-water 
depth  of  about  5  feet  could  be  carried  from  tne  10-foot  contour  in 
Adams  Creek  to  near  its  head;  from  the  head  of  Adams  Creek  to  the 
head  of  Core  Creek  is  across  dry  land;  from  the  head  of  Core  Creek 
to  its  mouth  the  creek  is  practically  bare  at  low  water,  and  from  the 
mouth  of  Core  Creek  to  the  10-foot  contour  in  Newport  River  the 
low-water  depth  formerly  averaged  about  6  feet. 

The  present  and  only  project,  adopted  by  act  of  Congress  approved 
March  2.  1907,  contemplates  securing,  by  dredging,  a  cnannel  10  feet 
deep  at  low  water  from  Pamlico  Soimd  to  Beaufort  Inlet  via  Adams 
and  Core  creeks,  said  channel  to  have  a  minimum  bottom  width  of  90 
feet  through  dry  land  with  side  slopes  of  1  to  2^,  a  minimum  bottom 
width  of  125  feet  with  side  slopes  of  1  to  3  through  narrow  parts  of 
the  creek  and  river  portions,  and  a  minimum  bottom  width  of  250 
feet  with  side  slopes  of  1  to  3  in  wide  parts  of  creeks  and  sounds,  at 
an  estimated  cost  of  $550,000. 

Amoimt  expended  on  project  for  improvement  to  June  30,  1909, 
$101,012.90. 

The  work  of  the  year  consisted  of  laying  out  and  superintending 
the  work,  purchasing  227.45  acres  of  land  for  the  right  of  way,  remov- 
ing under  contract  1,250,827  cubic  yards  of  material  from  the  pre- 
scribed cross  section,  completing  34,182.3  feet  of  channel,  which 
varies  in  width  from  90  to  250  feet^  and  starting  the  work  of  the 
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constniction  of  a  steel  highway  bridge  over  Core  Creek  under  con- 
tract. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  conipleting  the  project  in  the  sum  of  $350,000,  of  which 
$45,000  is  jet  to  be  appropriated. 

The  funds  in  handf  will  be  used  in  completing  the  waterway,  and 
the  additional  appropriation  reconmiendea  will  be  appUed  to  work  of 
maintenance. 

References:  Pages  1393  and  1394,  Report  of  the  Chief  of  Engi- 
neers for  1904,  and  House  Document  No.  84,  Fifty-ninth  Congress, 
second  session. 

July  1, 1908,  biOance  unexpended $368,253.18 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 135, 000. 00 

493, 253. 18 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       89,266.08 


July  1, 1909,  balance  unexpended 403,987.10 

July  1, 1909,  outstanding  liabilities 48,611.97 

July  1, 1909,  balance  available 355,375.13 

July  1, 1909,  amount  covered  by  uncompleted  contracts 279, 868. 49 

Amount  (estimated)  required  for  completion  of  existing  project 45, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 20,000.00 

SuDonitted  in  compliance  with  requirements  of  sundry  civil  act  of 

.  June  4, 1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  6.) 

7.  Waterway  between  Newbem  and  Beaufort,  N.  0.  (via  'Neuse 
River,  Oluhfoot  Greek,  OlvMoot  and  Harhwe  Vanal  (privaie),  Har- 
hwe  Greek,  and  Newport  River). — Distances:  Newbem  to  Clubfoot 
Creek,  20  miles;  thence  to  Clubfoot  and  Harlowe  Canal,  6  miles; 
thence  to  Harlowe  Creek,  3.2  miles;  thence  to  Newport  River,  3 J 
miles;  thence  to  Beaufort,  7  miles. 

The  first  appropriation  for  this  work  was  made  by  the  river  and 
liarbor  act  of  1882,  which  provided  that  $5,000  from  the  appropria- 
tion for  Neuse  River  and  a  like  sum  from  the  appropriation  ror  !^au- 
fort  Harbor  should  be  "applied  to  the  improvement  of  the  line  of 
inland  navigation  from  Newbem  to  Beaufort  Harbor.'' 

No  estimate  or  project  for  said  improvement  had  at  that  time  been 
made,  but  in  October,  1883  (Annual  Report  of  the  Chief  of  Engi- 
neers for  1884,  p.  1067),  an  estimate  was  prepared  which  contem- 
plated a  channel  80  feet  wide  and  9  feet  deep,  at  an  estimated  cost 
of  $883,580,  exclusive  of  the  cost  of  a  tide  lock  and  of  the  canal  com- 
pany's franchise  and  property. 

Tlxe  available  funds  bemg  totally  inadequate  for  this  improvement, 
the  project  adopted  in  18§4  for  the  expenditure  of  said  funds  con- 
templated a  channel  30  feet  wide  and  5  feet  deep  at  mean  low  water, 
the  estimated  cost  being  $92^000. 

This  project  of  1884  constitutes  the  existing  project. 

All  work  of  improvement  has  been  confined  to  the  natural  channels 
in  Clubfoot  and  Harlowe  creeks  and  Newport  River. 
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Amount  expended  on  existing  project  to  June  30,  1909: 

For  improvement $29,739.84 

For  mamtenance 7,260.16 

Total 37,000.00 

The  expenditures  during  the  year  were  for  clearing  the  obstructions 
from  Clubfoot  and  Hariowe  creeks. 

The  governing  depth  in  Hariowe  Creek  was  increased  several  years 
ago  to  the  project  aepth  of  5  feet,  but  for  lack  of  maintenance  had 
decreased  to  aoout  1  foot  in  1905.  During  the  fiscal  year  1907  the 
shoal  at  the  mouth  of  the  creek  was  redredged  to  the  project  depth, 
but  another  shoal  of  less  conseauence  was  left  inside  the  creek.  The 
channel  in  Clubfoot  Creek  had  never  been  dredged  imtil  the  fiscal 
year  1906.  Some  snagging,  etc.,  had  been  done  in  ooth  creeks,  but  no 
work  in  the  canal  connecting  the  two  creeks  has  ever  been  done  by 
the  Government,  since  said  canal  is  owned  by  a  corporation. 

The  dredged  cut  at  the  mouth  of  Hariowe  Creek  has  deteriorated 
considerably  since  its  completion,  but  on  account  of  the  dredging  done 
in  Clubfoot  Creek  during  the  fiscal  year  1906  and  in  1907  tnose  por- 
tions of  the  waterway  imder  improvement  are,  on  the  whole,  in  better 
condition  now  than  ever  before,  although  there  are  many  complaints 
of  logs,  etc.,  obstructing  the  private  canal. 

The  controUing  depth  at  mean  low  water  is  now  from  2  to  2J  feet, 
the  shoalest  place  being  near  the  mouth  of  Hariowe  Creek;  but  at 
high  water  about  4  feet  can  be  carried,  shoalest  water  being  in  the 
canal. 

No  additional  appropriation  is  recommended  for  the  maintenance 
of  this  waterway,  as  after  the  inland  waterway  from  Pamlico  Sound 
to  Beaufort  Inlet  is  completed  the  present  route  via  Clubfoot  and 
Hariowe  Canal  will  not  be  required. 

The  commerce  for  the  year  1908  amoimted  to  35,433  tons,  valued  at 
approximately  $1,699,042,  showing  an  increase  over  the  commerce 
for  1907  of  6,903  tons.  This  commerce  consisted  principally  of 
cotton,  cotton  seed,  oysters,  clams,  timber,  lumber,  and  general* 
merchandise. 

References:  Annual  Reports,  1884,  page  106;  1890,  page  1130;  and 
1896,  page  113. 

July  1, 1908,  balance  unexpended $722. 39 

June  30,  1909,  amount  expended  during  fisoeJ  year,  for  maintenance  of 
improvement % 722.39 

Amount  (estimated)  required  for  completion  of  existing  project 55, 000. 00 

(See  Appendix  M  7.) 

8,  Harbor  at  Beaufort,  N,  C. — When  improvement  (begun  in  1836) 
was  resumed  in  1881,  the  erosion  at  Fort  Macon  and  Shackelford 
points  was  causing  serious  deterioration  of  the  inside  channels  and 
threatening  detenoration  of  the  bar  channel.  The  governing  low- 
water  depth  is  said  to  have  been  15  feet  on  the  bar  and  2  feet  at 
Beaufort,  N.  C. 

The  original  project  is  that  of  1881,  to  stop  erosion  at  the  inlet 
(Fort  Macon  and  Shackelford  points)  by  jetties  and  to  provide  a 
channel  200  feet  wide  and  9  feet  deep  at  ordinary  low  tide  to  Beau- 
fort, and  a  channel  100  feet  wide  and  6  feet  deep  from  Beaufort  to 
the  6-foot  contour  of  the  channel  leading  up  North  River,  estimated 
to  cost  $82,103.38,  increased  in  1885  to  $159,000,  when  the  project  was 
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modified  by  reducing  the  channel  to  Beaufort  to  100  feet  and  its 
depth  to  5  feet  at  mean  low  water  and  eUminating  the  channel  east 
from  Beaufort.  In  1887  the  estimate  for  the  above  work  was  further 
increased  to  $163,000. 

The  project  was  again  modified  in  1890,  the  project  depth  of  the 
bulkhead  channel  being  increased  to  7  feet.  The  project  as  modified 
was  completed. 

The  amount  expended  imder  the  orimnal  project  as  modified  was 
$148,843.  To  the  above  amount  should  be  added  $5,000,  appropriated 
July  4, 1836,  making  the  total  cost  up  to  the  completion  oi  the  origi- 
nalproject  $153,843. 

The  existing  project  of  1896  includes  the  maintenance  of  jetties 
and  sand  fences  at  Fort  Macon  and  Shackelford  points  and  the  main- 
tenance of  the  7-foot  channel  across  Bulkhead  shoal  and  thence  to 
the  wharves  at  Beaufort.  The  object  of  the  jetties  and  sand  fences 
is  to  protect  the  land  on  the  opposite  sides  of  the  inlet,  thus  prevent- 
ingthe  inlet  from  shifting  and  deteriorating. 

The  jetties  have  been  successful  in  preventing  the  inlet  from  widen- 
ing and  shifting,  but  deterioration  of  the  depths  obtained  in  the 
main  channel  is  quite  rapid,  due  to  the  fact  that  the  inlet  is  still  too 
wide  to  enable  its  tidal  oiscnarge  to  keep  the  channel  scoured  out  to 
theproi)er  depth. 

Tne  river  and  harbor  act  of  March  2,  1907,  authorized  a  suflBcient 
amount  of  the  appropriation  made  therein  to  be  apphed  to  repairing 
existing  jetties  at  Fort  Macon  Point  and  constructing  adoitional 
jetties  and  shore  protection. 

The  amount  expended  on  present  project  for  maintenance  to  June 
30,  1909,  was  $30,601.99. 

The  expenditures  of  the  year  were  for  building  and  maintaining 
sand  fences  at  Fort  Macon  and  Shackelford  points  and  for  restoring 
the  dredged  channels  in  front  of  Beaufort  and  across  Bulkhead  shoal 
to  100  feet  width  and  7  feet  depth  at  mean  low  water. 

A  draft  of  7  feet  at  mean  low  water  can  now  be  carried  to  the 
wharves  at  Beaufort. 

It  is  proposed  to  expend  the  available  balance  and  the  appropria- 
tion recommended  in  maintaining  the  dredged  channels,  builoing  and 
maintaining  sand  fences  at  Fort  Macon  and  Shackelford  points,  and 
possibly  in  repairing  and  building  rock  jetties  at  these  pomts  should 
erosion  increase. 

The  tide  rises  2  feet  at  Beaufort  and  3  feet  at  the  inlet. 

The  commerce  for  the  year  1908  amounted  to  46,178  tons,  valued 
at  approximately  $2,137,369. 

The  maintenance  of  this  channel  tends  to  prevent  the  rise  in  freight 
rates  by  allowing  the  larger  vessels  to  reach  the  wharves  at  Beaufort. 

References:  -^Smual  Reports,  1881,  page  1013;  1893,  page  1457; 
1896,  page  1116;  1899,  page  1498,  House  Document  1454,  Sixtieth 
Congress,  second  session. 

July  1, 1908,  balance  unexpended $14,067.47 

Amount  received  as  rent  during  fiscal  year 375.00 

14,432.47 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 10, 152. 46 

July  1, 1909,  balance  unexpended 4,280.01 
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Amount  tiiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  baluice  unex- 
pended July  1,  1909 $5,000.00 

Submitted  in  compliance  with  re(iuirement8  of  sundry  civil  act  of  June 

1^    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  8.) 

9.  Beaufort  Inlets  North  Carolina. — ^When  improyement  b^an  in 
September;  1905,  there  was  a  minimTiin  depth  on  the  bar  of  approxi- 
mately 12  feet  at  mean  low  water. 

The  originid  project,  which  is  also  the  existing  prmect;  is  printed 
on  page  1416  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904  and  was  adopted  by  Congress  in  1905.  It  contemplates  a  chan- 
nel 300  feet  wide.  20  feet  deep  at  mean  low  water,  across  the  bar,  to  be 
obtained  by  dreoging,  at  an  estimated  cost  of  $45,000. 

Amount  expended  on  existing  project  to  June  30,  1909: 

For  improvement $44, 484. 24 

For  maintenance 439. 36 


Total 44,923.60 

The  work  to  date  has  consiotod  of  tlis  necessary  surveys,  etc.,  and 
the  dredging  of  426,630  cubic  yards  of  material  from  the  bar  channel 
in  1906  ana  1907.  The  result  of  this  work  was  an  increase  of  the 
minimum  depth  on  the  bar  from  10.8  feet  at  mean  low  water  when 
work  began  to  about  20  feet  on  Jime  30,  1907,  the  minimnm  width  of 
the  20-root  channel  being  about  200  feet.  This  channel  has  dete- 
riorated during  *the  past  two  years,  the  minimum  mean  low- water  depth 
on  June  30, 1909,  being  only  13  feet.    The  tide  rises  3  feet  at  the  imet. 

About  65  per  cent  of  the  project  is  completed. 

There  was  no  work  done  durmg  the  fiscal  year. 

It  is  proposed  to  expend  the  available  balance  and  the  appropria- 
tion recommended  in  restoring  the  dredged  channel  to  the  project 
depth,  and  obtaining  the  project  width. 

The  commerce  for  the  year  1908  amoimted  to  20,575  tons,  valued 
at  $700,625,  and  consisted  principally  of  fish,  Imnber,  cross-ties,  and 
general  merchandise. 

Compared  with  the  commerce  for  1907,  this  shows  a  gain  of  4,706 
tons,  or  nearly  33  per  cent. 

The  effect  of  this  improvement  will  be  to  lessen  freight  rates  by 
affording  water  transportation  for  products  which  have  mtherto  been 
dependent  entirely  upon  railroads. 

This  work  is  designed  to  provide  a  deep-water  outlet  to  the  ocean 
for  the  inland  waterway,  ramlico  Sound  to  Beaufort  Inlet,  North 
Carolina. 

References:  Annual  Reports  1881,  page  1009;  1890,  page  1118; 
1896,  page  1103. 

Julyl,  1908,  balance  unexpended $5,203.07 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

20,203.07 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 126. 67 

July  1, 1909,  balance  unexpended 20, 076. 40 
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'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 $15,000.00 

Submitted  in  comf>liance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  9.) 

10.  New  RiveTy  North  Carolina^  including  inland  waterways  he- 
tween  Beaufort  Harhor  and  New  River  and  between  New  River  and 
Swanshoro. — ^The  act  of  March  2,  1907,  combined  these  three  im- 
provements under  this  new  heading. 

(c)  New  River. — ^Appropriations  amounting  to  $50,000  were  made 
for  Uie  river  in  1836,  1837,  and  1838,  after  which  no  further  appro- 
priations were  made  until  1882,  when  $5,000  was  appropriated. 
Another  appropriation  of  $5,000  was  made  in  1884;  but  since  these 
amounts  were  considered  too  small  to  justify  undertaking  the  im- 
provements, no  work  was  done  until  1886,  when  still  another  appro- 
priation, of  $10,000,  was  made. 

When  improvement  began  in  1886,  the  governing  low-water  depth 
was  4  feet  for  a  distance  of  23  miles  to  Jacksonville,  and  thie  channel 
included  two  circuitous  parts  aroimd  Wrights  Island  and  Cedar  Bush 
Marsh. 

The  original  project  of  1886  was  to  dredge  a  cut  4  feet  deep  and 
100  feet  wide  tnrough  Wrights  Island  and  a  second  cut  4  feet  deep 
and  150  feet  wide  througn  Cedar  Bush  Marsh.  Both  were  com- 
pleted, but  the  Cedar  Bush  Marsh  cut  deteriorated  at  the  upper  end 
and  was  abandoned,  and  the  project  of  Jime  18,  1894,  to  obtain  4  feet 
depth  around  Cedar  Bush  Marsn  by  dredging  and  an  experimental 
timber  training  wall  was  adopted  and  succes^ullj  carried  out.  Ihe 
additional  wonc  required  is  for  maintenance. 

The  act  of  March  3,  1905,  authorized  the  balance  from  the  project 
of  1894  to  be  expended  in  rebuilding  the  dike  hitherto  constructed. 
This  was  done,  and  the  dike  is  now  permanent. 

Amount  expended  since  civil  war  on  previous  projects |20, 442. 35 

Amount  expended  on  present  project  of  1894  (as  amended  to  date)  up  to 
-  June  30, 1909: 

For  improvement 9, 186.  39 

For  mamtenance  (including  rebuilding  dike) 3, 413. 40 

Total 33,042.14 

The  expenditures  during  the  jrear  were  for  office  expenses. 

It  is  proposed  to  apply  the  existing  balance  and  the  appropriation 
recommenaed  to  maintenance. 

The  project  depth  of  4  feet  has  twice  been  obtained  and  twice  lost 
througn  lack  of  maintenance.  The  project  depth  now  exists,  although 
the  channel  is  quite  narrow  near  the  head  of  the  marshes.  The  tidal 
range  at  the  inlet  is  about  3}  feet  and  at  the  head  of  the  marshes 
about  1  foot.  The  head  of  navigation  for  all  practical  purposes  is 
Tar  Landing,  3  miles  above  Jacksonville  and  26  miles  from  the  mouth 
of  the  river,  to  which  a  present  depth  of  4  feet  can  be  carried.  The 
depth  on  the  bar  at  the  mouth  of  the  river  is  now  4  feet,  but  varies 
from  time  to  time. 

The  commerce  for  19()8  amounted  to  4,487  tons,  valued  at  $189,360. 
It  consisted  principally  of  timber,  fish,  cotton,  cotton  seed,  and  gen- 
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eral  merchandise.  The  decrease  from  last  year  is  due  principalljr  to 
the  shutting  down  temporarily  of  the  sawmills  at  and  near  Jacksonville. 

In  its  present  condition  tms  stream  probably  has  very  little  effect 
on  freight  rates  in  general,  but  it  affords  transportation  for  products 
which  would  othenvise  have  no  means  of  transportation  except  by 
wagon.  If  the  bar  and  channel  were  sufBcientlv  improved  to  justify 
a  Ime  of  steam  vessels  between  Wilmington  and  Jactsonville,  freight 
could  probably  be  carried  to  the  latter  point  much  more  cheaply  than 
at  present. 

References:  Annual  Reports,  1882,  pi^e  1117;  1886,  page  992; 
1891,  page  1380;  1899,  page  1501,  and  1907,  page  277. 

July  1,  1908,  balance  unexpended $1,963.55 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 5. 69 

July  1,  1909,  balance  unexpended 1,957.96 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusiye  of  the  balance  unex- 
pended July  1,  1909 («) 

Siibmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Waierway  between  New  River  and  Swansboro,  N.  C. — This 
waterway  is  a  part  of  the  waterway  between  Beaufort  Harbor 
and  New  River  (see  pp.  1124-1127,  Annual  Report  of  the  Chief  of 
Engineers  for  1889),  out  in  1890  two  separate  appropriations  were 
made — one  for  the  ''Inland  waterway  between  Beaufort  Harbor  and 
New  River"  and  the  other  for  the  Waterway  between  New  River 
and  Swansboro,"  and  hence  separate  reports  are  made  for  the  two 
improvements,  although  one  embraces  the  other. 

This  waterway  is  about  22  miles  long  and  originally  consisted  of 
tortuous  tidal  channels  winding  through  the  marine  marsh,  which 
extends  from  Swansboro  to  New  River,  between  the  mainland  on 
the  one  side  and  the  barrier  beach  or  ''banks"  (which  separates  it 
from  the  ocean)  on  the  other.  In  the  vicinity  of  the  four  inlets 
communicating  with  the  ocean  the  width  of  the  waterwav  was  sev- 
eral hundred  reet  and  its  depth  from  12  to  15  feet,  while  between 
them  its  width  diminished  to  about  12  feet  in  placed  and  its  depth 
to  6  inches  at  ordinary  low  water. 

The  original  and  existing  project,  adopted  in  1889,  is  to  enlarge 
the  waterway  by  dredging  to  a  minimum  width  of  40  feet  and  min- 
imum depth  of  3  to  4  feet  at  mean  high  water,  at  an  estimated  total 
cost  of  $43,000. 

Until  June  13,  1906,  no  work  except  a  survey  made  in  April  and 
May,  1901,  had  ever  been  done  on  this  waterway,  for  the  reason  that 
an  act  of  the  general  assembly  of  North  Carolina,  ratified  February 
13,  1889,  had  mcorporated  the  WrightsviUe  and  Onslow  Navigation 
Company,  with  the  exclusive  right  to  navigate  said  waterwav,  as  set 
forth  in  House  Executive  Dociunent  No.  26,  Fifty-second  CJongress, 
first  session  (p.  1147  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1892). 

On  February  6,  1905,  however,  a  paper  was  obtained  from  the  two 
survivors  of  the  four  parties  named  m  the  charter  of  said  Wrightsville 

a  See  consolidated  money  statement  on  page  307. 
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and  Onslow  Navigation  Company,  in  which  paner  it  was  declared 
that  the  privileges  and  franchises  panted  in  saia  charter  had  never 
been  exercised  and  that  said  privileges  and  franchises  had  ''to  all 
intents  and  purposes  been  surrendered  and  abandoned." 

All  obstacles  m  the  way  of  government  improvement  having  been 
thus  removed,  work  was  begun  as  soon  as  plant  for  the  purpose  could 
be  spared  from  other  more  pressing  work. 

Amount  expended  on  existing  project  up  to  June  30,  1909: 

For  improvement |20, 825. 00 

For  maintenance 800.00 

Total 21,625.00 

The  expenditures  for  the  year  were  $3,952.14. 

Dredging  operations  were  carried  on  between  August  16  and 
Deceml^r  4,  1908,  using  government  plant  and  hired  labor.  As  a 
result  of  tlus  work  the  project  depth  now  exists  throughout  the 
entire  waterway.  There  are,  however^  several  places  where  the 
project  width  has  not  been  secured.  It  is  estimated  that  the  project 
is  aoout  80  per  cent  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  to  the  maintenance  of  the  present 
dredged  cuts  and  in  obtaining  the  project  width. 

The  rise  and  fall  of  the  tide  varies  from  2.2  to  4  feet  in  the  neigh- 
borhood of  the  inlets  to  about  1  foot  at  the  points  most  distant  from 
the  inlets. 

The  commerce  of  1908  amounted  to  5,208  tons,  at  an  approximate 
value  of  $238,735.  It  consisted  principally  of  cotton,  fish,  oysters, 
clams,  and  fertiUzers.  This  can  not  be  taken  as  an  mdication  of 
the  amount  of  commerce  that  will  utilize  the  waterway  now  that  the 
proposed  improvement  has  been  made,  for  the  difficulty  and  delay 
mcident  to  navigation  were  formerly  so  great  that  commerce  naturally 
sought  other  routes. 

Tlie  improvement  of  this  waterway  will  probably  have  no  direct 
effect  upon  freight  rates,  but  it  will  afford  means  of  transportation 
for  large  quantities  of  timber,  lumber,  and  miscellaneous  products 
that  now  have  no  outlet  except  by  wagon  or  by  the  smallest  draft 
boats. 

References:  For  description  of  this  waterway  see  Annual  Reports 
for  1892,  page  1146,  and  1893,  pages  1399  and  1400. 

July  1,  1908,  balance  unexpended 1202.14 

Amount  transferred  from  waterway,  Beaufort  Harbor  to  New  River 3, 500. 00 

Amount  alloted  from  approjuiation  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 

Amount  received  as  rent  during  fiscal  year 250. 00 

7, 952. 14 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $3, 652. 14 

For  maintenance  of  improvement 300. 00 

3,952.14 

July  1, 1909,  balance  unexpended 4,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 26, 000. 00 

9001— ENQ  1909 20 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  imraovement  and  for  maintenance,  exclunve  of  the 
balance  unexpended  July  1, 1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harlxNr  act  of  1899. 

(c)  Wdterway  between  Beaufort  Harbor  and  New  Rwer  {%.  «.,  forAon 
between  Beaufort  and  Swanaboro). — Distance  from  Beaufort  to 
Swansboro,  30  miles,  with  access  at  Swansboro  to  the  Atlantic  Ocean 
through  Bogue  Inlet. 

When  improvement  began  in  1886  the  goveming  low-water  depth 
was  18  inches  to  Swansboro. 

The  original  project  is  that  of  1885,  to  provide  a  channel  100  feet 
wide  and  3  feet  deep  at  ordinary  low  water  between  Beaufort  Harbor 
and  Swansboro,  estimated  to  cost  $6,000.  This  estimate  was  in- 
creased in  1887  to  $50,000  and  again  increased  in  1892  to  $71,040. 

No  project  was  adopted  originally  for  the  part  beyond  Swansboro, 
but  in  1889  a  separate  project  for  a  channel  40  feet  wide  by  3  or  4 
feet  deep  over  this  portion  of  the  waterway  was  adopted,  the  esti- 
mated cost  being  $43,000.  The  act  of  1890  made  a  separate  appro- 
priation of  $5,000  for  this  portion  of  the  route,  designating  it  as  the 
Waterway  between  New  Kiver  and  Swansboro.''  (See  pp.  1376- 
1378,  Annual  Report  of  the  Chief  of  Enraieers  for  1891.) 

The  project  is  about  85  per  cent  completed. 

The  amount  expended  on  present  project  to  June  30,  1909,  for 
improvement  is  $51,832.56. 

No  work  was  done  during  the  fiscal  year,  the  expenditures  being 
for  office  expenses. 

At  the  close  of  the  fiscal  jear  1907  the  project  depth  of  3  feet  pre- 
vailed throughout  the  entire  len^h  of  30  miles  l]^tween  Beauiort 
Harbor  and  Swansboro,  the  dredged  channel  being  100  feet  wide 
(project  width)  through  one  shoal  980  feet  lon^,  60  feet  wide  through 
SIX  shoals  agCTegating  24,696  feet  in  length,  and  40  feet  wide  through 
another  shoS  874  feet  long. 

It  is  reported  that  no  shoaling  of  any  conseauence  has  taken  place 
in  the  past  two  years^  and  hence  the  above  conaitions  may  be  taken  as 
the  conditions  prevailing  June  30,  1909. 

The  tide  at  Beaufort  Inlet  at  the  eastern  end  of  this  waterway  and 
at  Bogue  Inlet  (the  western  end  of  the  portion  improved  imder 
appropriations  for  waterway  between  Beaufort  Harbor  and  New 
Kiver)  has  a  ran^e  of  about  3i  feet.  Where  the  tides  meet  in  Bogue 
Sound  the  range  is  only  about  1  foot. 

The  commerce  during  the  calendar  year  1908  amoimted  to  27,372 
tons,  valued  at  $1,097,205.  The  commerce  consisted  chiefly  of 
lumber,  shingles,  etc.,  fish,  oysters  and  clams,  rosin  and  turpentine, 
miscellaneous  farm  products,  fertilizers,  and  general  merchandise. 

It  is  proposed  to  use  the  balance  of  funds  remaining  unexpended 
and  the  appropriation  recommended  in  maintenance  and  in  increas- 
ing the  width  of  the  dredged  cuts  to  the  project  width  of  100  feet. 

References:  Annual  Report,  1885,  page  1133;  1891,  page  1378; 
1892,  page  1141 ;  1893,  page  1397;  1894,  page  1034;  1896,  page  1117; 
1897,  page  1398. 

a  See  consolidated  money  statement  on  page  307. 
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July  1, 1908,  balance  unexpended $4, 167. 64 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 1,000.00 

6, 167. 64 
Amount  transferred  to  waterway  between  New  Biver  and  Swansboro,  N.  C, 
during  fiscal  year 8, 500. 00 

1,667.64 
June  90f  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   .20 


July  1, 1909,  balance  unexpended 1, 667. 44 

Amount  (estimated)  required  for  completion  of  existing  project 16, 040. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
1911,  for  wOTks  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

GONSOLIDATBD. 

July  1, 19(fe,  balance  unexpended $6, 833. 33 

Amount  allotted  from  api»x>priation  by  river  and  harbor  act  approved 

March  3,  1909 6,000.00 

Amount  received  as  rent  during  fiscal  year 260. 00 

11,683.33 
June  30, 1900,  amount  expended  during  fiscal  year: 

For  works  of  improvement $3, 662. 14 

For  maintenance  of  improvement 306. 79 

3,967.93 

July  1 ,  1909,  balance  unexpended 7, 626. 40 

Amount  (eetimated)  required  for  completion  of  existing  project 42, 040. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tiie 
balance  unexpended  July  1,  1909 26, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  10.) 

11.  NortheaM  and  Black  rivers ^  and  Cape  Fear  River  above  WUr 
mirhgtony  N.  C, — (a)  Northeast  River. — Distance  from  mouth  to  Ban- 
nerman'B  bridge,  48  miles;  to  Hallsville,  88  miles;  to  Komegay's 
bridge,  the  heiul  of  navigation,  103  miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstructed  by  logs,  snags,  and  overhanging  trees.  The  river 
was  navigable  to  Ibannerman's  bridge,  with  governing  low-water 
depth  of  6  feet. 

The  original  project  of  1889  is  still  in  force,  and  includes  the  clear- 
ing of  the  natural  channel  for  small  steamers  to  Hallsville  and  for 
pole  boats  to  Komegay's  bridge  at  an  estimated  cost  of  $30,000. 

Additional  work  proposed  is  for  maintenance  only,  the  project 
having  been  practically  completed. 

Amount  expended  on  present  project  up  to  June  30, 1909: 

For  improvement $10, 687. 96 

For  mamtenance 11,801.08 

Total 22,489.04 

^  See  consolidated  money  statement  on  this  page.  ^ 
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The  work  done  during  the  year  consisted  of  snagging  for  main- 
tenance and  part  construction  of  new  hull  for  snagboat  a.  0.  WrigU, 

As  the  result  of  the  expenditures  to  date  the  channel  has  been  kept 
cleared,  except  when  it  has  been  impracticable  on  account  of  low 
water  or  for  other  causes  for  the  plant  to  work.  Six  feet  of  water 
can  be  carried  to  Bannerman's  bridge  and  3  feet  to  Groom's  bridge 
during  all  stages  of  the  water. 

From  Groom's  bridge  to  Komegay's  bridge,  the  head  of  navigation, 
the  river  is  so  shallow  that  navigation  is  practicable  only  when  the 
water  is  up.  This  is  liable  to  occur  at  any  time,  but  during  the  sum- 
mer low  stages  usually  prevail. 

The  minimum  low-water  depth  to  Bannerman's  bridge  is  6  feet;  to 
Groom's  bridge,  3  feet;  to  Hallsville,  0.6  foot;  to  Komegay's  bridge 
(the  head  of  navigation),  0.1  foot. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  to  Hallsville. 

The  additional  appropriation  recommended  is  for  maintenance. 

There  is  a  tidal  range  of  about  2  feet  at  the  mouth  of  this  stream, 
which  decreases  to  nothing  at  or  a  short  distance  above  Bannerman's 
bridge.    The  upper  portion  is  subject  to  freshets  of  from  8  to  12  feet. 

The  channel  is  at  present  badly  obstructed  by  snags,  etc.,  above 
the  seventy-fifth  milepost  and  is  partially  obstructed  below  that  point. 

The  commerce  for  1908  amounted  to  101,861  tons,  valued  at  ap- 
proximately $1,618,730.  It  consisted  principally  of  timber,  naval 
stores,  fertilizers,  general  merchandise,  cotton,  and  miscellaneous 
farm  products. 

The  commerce  is  handled  on  a  few  boats  that  make  some  attempt 
at  regular  trips  and  on  a  large  munber  of  rafts,  flats,  etc.  Hence  it 
is  impossible  to  estimate  the  commerce  with  much  accuracy. 

References:  Annual  Reports,  1885,  page  1123;  1890,  page  1181; 
1895,  page  1389;  1896,  page  1122,  and  1907,  page  282. 

July  1,  1908,  balance  unexpended |3, 023. 62 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approv^ 
March  3,  1909 6,000.00 

9,023.62 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 709. 33 

July  1,  1909,  balance  unexpended 7, 251 29 

July  1,  1909,  outstanding  liabilities 155. 01 

July  1,  1909,  balance  available 7,099.28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Black  River. — ^The  original  condition  when  improvement  began 
was  a  natural  channel  cleared  fairly  to  Point  Caswell  and  roughly 
to  Lisbon,  with  governing  low-water  depths  of  4  feet  to  Point  Caswell, 
2.5  feet  to  Haws  Narrows,  and  1.6  feet  to  Lisbon. 

o  See  consolidated  money  statement  on  page  311, 
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The  original  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lisbon  and  the  cutting  off  of  a  few  sharp  points  at 
bends.  It  was  amended  in  May,  1893,  bj  omitting  that  part  of  the 
river  above  Clear  Run,  and,  as  amended,  was  completed  oeptember 
20,  1896. 

The  existing  project  of  1894  is  to  maintain  the  natural  channel  to 
Clear  Rim,  at  an  estimated  cost  of  $2,000  per  annimi. 

Amount  expended  to  June  30, 1909: 

On  previous  project  mentioned  above $12, 368. 40 

On  preaent  project,  for  maintenance 10, 103. 18 

Total 22,461.68 

The  exp)enditures  during  the  year  resulted  in  the  removal  of  the 
worst  obstructions  between  the  mouth  and  Clear  Run. 

The  result  obtained  bv  the  expenditures  to  date  has  been  a  cleared 
channel  whenever  funds  were  available,  permitting  navigation  to 
Point  Caswell,  24  miles  above  the  mouth,  at  all  stages,  and  to  Clear 
Run,  66  miles  above  the  mouth,  at  stages  of  1.6  feet  or  higher  above 
low  water,  the  governing  low-water  depths  at  present  being  6  feet  to 
Point  Caswell,  2.6  feet  to  Haws  Narrows,  32  iniles  above  the  mouth, 
and  1.6  feet  to  Clear  Rim.  There  is  no  steamboat  navigation  above 
Clear  Run.  Lisbon,  74  miles  from  the  mouth,  is  the  he^  of  naviga- 
tion. The  low-water  stages  prev/iil  usually  from  May  to  August, 
inclusive;  during  the  rest  of  tne  year  the  stage  is  about  6  to  8  feet 
higher,  but  the  periods  of  high  and  low  water  are  by  no  means  the 
same  every  year.  No  further  work,  excepting  maintenance,  is  now 
proposed. 

It  is  proposed  to  expend  the  available  balance  for  maintenance  of 
the  natural  channel  up  as  far  as  Clear  Rim,  and  the  appropriation 
recommended  is  for  further  maintenance  as  required. 

The  commerce  during  1908  amounted  to  45,998  tons;  estimated 
value  $958,409.  It  consisted  principally  of  timber,  general  merchan- 
dise, naval  stores,  fertilizers,  cotton,  and  other  farm  products. 

The  commerce  is  handled  on  a  few  boats,  which  make  some  attempt 
at  regulaJity,  and  on  a  large  number  of  rafts,  flats,  etc.,  whose  trips 
are  altogether  irregular.  Hence  it  is  impossible  to  get  the  commer- 
cial statistics  with  even  fair  accuracy. 

References:  For  history,  see  Annual  Report  for  1896,  page  1125. 
For  report  on  examination,  see  Annual  Report  for  1907,  page  281. 

July  1, 1908,  balance  unexpended $3, 178.  77 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 4,000.00 

7, 178. 77 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 897. 01 

July  1, 1909,  balance  tinexpended 6, 281.  76 

July  1, 1909,  outstanding  liabilities 407.  66 

Julyl,  1909,  balance  available 5,874.11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  baUmce  unex- 

nendedJuly  1,1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.   4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.  ^  t 
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(fi)  Cape  Fear  River  above  WUminatan,  N.  0. — ^The  original  con- 
dition wnen  work  began  was  a  channel  badly  obstructed  above  Eellys 
Cove  by  logs,  snags,  etc.,  and  with  governing  low-water  depths  or  4 
feet  to  Kelfys  Cove  and  1  foot  to  Fayetteville. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
FayetteviBe  and  obtain  a  continuous  channel  by  jettying  and  dredg- 
ing, estimated  in  July.  1893,  to  cost  $275,000  for  a  chiuinel  4  feet  deep 
to  Elizabethtown  ana  3  feet  deep  to  Fayetteville.  It  is  about  30  per 
cent  completed. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  is  to  obtain, 
by  canalizing,  a  low-water  depth  of  8  feet  to  Fayetteville,  at  an  esti- 
mated cost  of  $1,350,000. 

In  consequence  of  this  new  project  the  former  project  has  been 
abandoned,  excepting  for  the  maintenance  of  the  natural  channel, 
pending  the  construction  of  locks  and  dams. 

Amount  expended  on  project  of  1881  to  June  30,  1909: 

For  improvement $134, 436. 96 

For  mamtenance 20, 060. 81 

Total 154,497.77 

Amoimt  expended  on  project  of  1902  to  June  30, 1909,  for  improvement.       14, 682. 23 

Total 169,180.00 

The  work  done  during  the  year  consisted  in  removing  obstructions 
in  the  river  between  the  twenty-sixth  and  twenty-seventh  mile- 
boards  caused  by  the  caviig  of  banks,  in  the  partial  construction  of  a 
new  hull  for  the  snagboat  S.  G.  Wright  for  use  on  this  and  neighboring 
streams,  inspection,  and  office  work. 

The  additional  appropriation  asked  for  will  be  devoted  to  continu- 
ing the  work  of  mamtenance  by  open-channel  work. 

At  present  the  low-water  depths  are  8  feet  to  Kings  Bluff,  38  miles 
above  Wilmington;  2^  feet  to  Elizabethtown,  73  miles  above  Wil- 
mington; and  2  feet  to  Fayetteville^  116  miles  above  Wilmington. 
Fayetteville  is  the  head  of  navigation.  Low-water  stages  prevail 
from  two  to  four  months  during  each  summer,  and  freshets,  which 
raise  the  water  level  from  15  to  60  feet  at  Fayetteville  (the  effects 
lower  down  being  less  marked),  usually  occur  as  often  as  once  a  month 
during  the  rest  of  the  year.  They  do  not  occur  with  any  regularity, 
however. 

The  commerce  for  1908  was  estimated  at  137,620  tons,  estimated  to 
be  worth  $3,960,236. 

Locks  and  dams, — The  act  of  June  13,  1902,  appropriated  $60,000 
for  the  purchase  of  sites  for  locks  and  dams.  A  careful  survey,  con- 
suming more  than  eleven  months'  time,  was  made  for  the  purpose  of 
locating  the  sites.  This  survey  has  been  completed,  the  sites  tenta- 
tively located,  a  number  of  borings  made  at  each  site,  the  locations 
approved,  and  prices  obtained  on  all  the  lands  necessary. 

The  balance  of  this  appropriation  for  lock  and  dam  improvement, 
$35,317.77,  has  been  covered  into  the  surplus  fund,  in  accordance 
with  section  10  of  the  sundry  civil  act  of  March  4,  1909. 

Abstracts  of  the  titles  were  made  and  turned  over  to  the  United 
States  district  attorney  for  examination.  The  titles  to  the  land  needed 
at  lower  site  were  approved  and  the  land  purchased. 

Owing  to  the  fact  that  Congress  has  directed  a  reexamination  of 
this  river,  with  a  view  to  a  possible  modification  of  the  project,  the 
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Earchase  of  the  other  land  has  been  delayed,  as  its  purchase  may  not 
e  required. 

No  estimate  is  submitted  for  further  work  on  the  existing  project 
for  locks  and  dams,  pending  action  by  Congress  on  the  modified 

glan  for  this  improvement  contained  in  House  Document  No.  890, 
ixtieth  Congress,  first  session,  which  is  based  on  the  reexamination 
authorized  by  the  river  and  harbor  act  of  March  2,  1907. 

The  expenditures  to  June  30,  1909,  on  said  project  for  surveys, 
other  preliminaries,  and  purchasing  land  at  lower  site,  amounted  to 
$14,682.23. 

TTie  expenditures  for  the  year  were  for  inspection  and  oflSce 
expenses. 

Keferences:  Annual  Reports  for  1872,  page  742:  1881,  page  1018: 
1901,  page  1659;  and  1904,  page  1493. 

CAPE  FBAR  RnrSR  ABOYB  WUilflNOTON  (OPBN  CHANNEL  DfFBOYSMBNT). 

July  1, 1908,  balance  unexpended |7, 371. 56 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 3, 206. 00 

July  1, 1909,  balance  unexpended 4, 166. 56 

July  1, 1909,  outstanding  liabilities 500.  62 

July  1,  1909,  balance  available 8, 665. 94 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1, 1909 (fl) 

Submitted  in  com]3liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $13,573.96 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

23, 573.  95 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 871. 34 

July  1, 1909,  balance  unexpended 17,702.61 

July  1, 1909,  outstanding  liabilities 1,063.28 

July  1, 1909,  balance  available 16, 639. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balsmce  unex- 
pended July  1,  1909 14,000.00 

Suomitted  in  compliance  with  requirements  of  simdry  civil  act  of 
Jime  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

GAPE  FEAB  RIVEB  ABOVE   WILMINGTON,  LOCKS  AND  DAMS. 

July  1,  1908,  balance  unexpended $36,526.11 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $208. 34 

Covered  into  the  surplus  fund 35,317.77       ok  Mtt  ii 

Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 

(See  Appendix  Mil.) 

12.  Cape  Fear  River,  North  Carolina,  at  amd  helow  Wilmington. — 
The  conmtion  of  the  river  prior  to  the  opening  of  New  Inlet  (which 
seems  to  have  occurred  dunng  an  equinoctial  storm  in  1761)  is  rather 


a  See  consolidated  money  statement  on  this  page. 
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uncertain,  but  old  maps  indicate  that  there  was  a  low-water  depth  of 
14  feet  across  the  bar  at  the  mouth,  the  least  depth  between  Wil- 
mington and  the  mouth  being  7.5  feet.  There  is  also  some  imcer- 
tainty  as  to  the  conditions  in  1829,  when  the  improvement  was  first 
undertaken  by  the  United  States,  but  the  most  reliable  information  is 
that  there  was  then  about  7  to  7.5  feet  at  low  water  in  the  river,  about 
9  feet  in  Baldhead  channel,  9  feet  in  the  Rip  channel,  and  10  feet  at 
New  Inlet.  Work  on  the  bar  was  first  begun  in  1853,  at  which  time 
the  bar  depths  at  low  water  were  7.5  feet  in  Baldhead  channel,  7 
feet  in  Rip  channel,  and  8  feet  at  New  Inlet,  the  governing  low-water 
depths  in  the  river  having  been  increased  to  9  feet. 

The  original  project  of  1827  was  to  deepen  by  jetties  the  channel 
through  the  shoals  in  the  8  miles  next  oelow  Wilmington.  This 
project  resulted  in  a  gain  of  2  feet  available  depth.  The  project  of 
1853  was  to  straighten  and  deepen  the  bar  channel  by  dredging,  jetty- 
ing,  diverting  flow  from  the  New  Inlet,  and  closing  breaches  m  ^kes 
Island.    This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  the  first  project  was  that  of  1870,  to  deepen  the 
bar  channel  by  closing  breaches  oetween  Smiths  and  2^kes  Islands, 
with  the  ultimate  closure  of  New  Inlet  in  view.  The  project  of  1873 
included  that  of  1870,  and  in  addition  the  dredging  or  the  bar  chan- 
nel and  closing  of  New  Inlet.  The  project  of  1874  was  to  obtain  by 
dredging  a  channel  100  feet  wide  and  12  feet  deep  at  low  water  up  to 
Wilmington.  The  project  of  1881  was  to  obtain  by  dredring  a  chan- 
nel 270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wilmington. 
These  projects  had  been  practically  completed  in  1889. 

The  project  adopted  September  19,  1890  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  p.  1132),  is  to  obtain  a  mean  low-water 
depth  of  20  feet  and  a  widtn  of  270  feet  from  Wilmington  to  the 
ocean,  at  an  estimated  cost  of  $1,800,000.  This  project  was  modified 
by  act  of  Jime  13,  1902,  to  authorize  the  construction  of  mooring 
dolphins  at  Wilmington  at  a  cost  of  $30,000,  and  to  provide  for  the 
removal  of  obstructions  at  mouth  of  Brunswick  River,  at  an  esti- 
mated cost  of  $1,000.  The  project  was  modified  by  the  river  and 
harbor  act  of  March  2,  1907,  which  provides  for  contmuing  improve-, 
ment  in  accordance  with  report  submitted  in  House  Document  No. 
545,  Fifty-ninth  Congress,  first  session,  for  completion  of  the  20-foot 
project  to  the  proiected  width,  by  dredging  and  the  excavation  of  a 
mooring  basin  m  lieu  of  constructing  mooring  dolphins  at  Wilming- 
ton, involving  a  reduction  in  the  estimate  of  cost  to  $092,750,  in- 
cluding removal  of  obstructions  at  mouth  of  Brunswick  River.  The 
act  also  authorized  improvement  to  such  depth  in  excess  of  20  feet  as 
appropriations  for  the  work  may  permit,  due  regard  being  given  to 
the  difference  in  tidal  oscillation  at  the  upper  and  lower  portions  of 
the  improvement,  and  authorizes  so  much  as  may  be  necessary  of  the 
funds  available  to  be  applied  to  repairing  the  New  Inlet  and.  Swash 
Defense  dams.  The  cost  of  these  repairs  is  estimated  at  $165,000. 
Annual  maintenance  is  estimated  to  cost  $65,000. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  the  sum 
of  $165,000  for  improvement  and  authorized  an  additional  expendi- 
ture of  $250,000,  all  of  which  has  since  been  appropriated,  and  the 
river  and  harbor  act  of  March  3,  1909,  provided  an  additional  appro- 
priation of  $300,000  for  this  improvement. 

No  contracts  for  improvement  have  yet  been  made. 
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EXPENDITURES. 

Prior  todvil  war  (including  balance  transferred) $363,228.92 

Since  civil  war  on  prior  projects 2,102,271.93 

On  existing  {voject  to  June  30, 1909: 

For  improvement |1, 430, 798. 54 

For  maintenance 447,729.45 

1, 878, 527. 99 

Total 4,344,028.84 

On  September  17, 1906,  a  storm  of  extreme  violence  very  materially 
injured  owash  Defense  and  New  Inlet  dams  throughout  their  entire   . 
length  and  wholly  destroyed  Swash  Defense  dam  in  several  places. 

•file  total  results  obtained  on  the  project  up  to  the  end  of  the  fiscal 
year  may  be  summarized  as  follows: 

From  the  ocean  to  the  lower  end  of  Reaves  Point  Shoal  there  is  a 
22-foot  mean  low-water  channel  with  a  least  width  of  150  feet.  At 
Reaves  Point  the  channel  is  20  feet  deep  and  270  feet  wide,  and  from 
Reaves  Point  to  Wilmington  there  is  a  channel  22  to  24  feet  deep  of 
varying  widths.  The  repairs  to  Swash  Defense  dams  are  about  60 
per  cent  completed. 

The  average  rise  of  the  tides  is  4  J  feet  at  the  ocean  bar,  3  J  feet  at 
K^  Island,  and  2}  feet  at  Wilmington. 

The  distance  from  the  ocean  bar  to  Wilmington  is  30  miles,  and  the 
river  is  navigable  115  miles  farther  up  to  Fayetteville,  the  head  of 
navigation. 

The  additional  work  proposed  with  funds  on  hand  and  the  addi- 
tional sum  requested  is  toward  the  prosecution  of  the  project  and 
maintenance  during  the  progress  of  the  improvement. 

The  commerce  or  the  year  1908  amounted  to  864,071  tons,  valued 
at  $49,753,175. 

The  commerce  consisted  principally  of  cotton,  cotton-seed  meal, 
naval  stores,  manufactured  lumber,  shingles,  fertilizers,  fertilizer 
material,  coal,  gum  logs,  cross  ties,  and  general  merchandise. 

As  a  result  or  the  improvement,  vesseb  coming  to  Wilmington  are 
much  larger  than  formerly,  the  average  tonnage  in  1886  being  421, 
while  in  1908  the  average  was  1,345.  This  increase  in  tonnage  has 
caused  a  corresponding  decrease  in  freight  rates  on  shipments  by  water. 

References:  For  special  descriptions,  see  Annual  Reports  of  the 
Chief  of  Engmeers  for  1873,  page  44;  1887,  page  1047;  1895,  page 
1335;  1896,  page  1131;  1901,  page  1552,  and  1907,  page  287. 

July  1,  1908,  balance  unexpended $280,071.30 

Amount  allotted  £rom  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 300,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100, 000. 00 

Amount  received  from  Miles  during  fiscal  year 250. 37 

680,321.67 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $202, 865. 56 

For  maintenance  of  improvement 60,000.00    ^^^  «^^  ^^ 

^  1 o  262, 865.  56 

July  1, 1909,  balance  unexpended 417, 456. 11 

July  1,  1909,  outstanding  liabilities 17,076.3fr 

July  1, 1909,  balance  available b400,379.75 

«  Exclusive  of  $1^000  expended  in  work  at  Fort  Caswell  for  the  Quartermaster's 
Department,  for  which  this  appropriation  is  to  receive  reimbursement.  i 

6  Includes  the  $1,000  reimbursement  due  from  the  Quartermaster's  Departmeof .y  IC 
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Amoimt  that  can  be  profitably  expended  in  fiscal  3rear  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusiye  m 
the  balance  unexpended  July  1, 1909 1500,000.00 

Submitted  in  compliance  with  re<iuirementB  of  sundry  civil  act  d  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  12.) 

IS.  STuiUotte  River,  North  Carolina, — ^Before  improvement  was 
begun  the  channel  depth  on  the  ocean  bar  was  about  3  feet  at  low 
water  and  7^  feet  at  high  water.  From  the  bar  to  a  point  2^  miles 
above  there  is  a  5-foot  low-water  channel ;  the  next  If  miles  was  badly 
obstructed  by  mud  flats  and  oysters  rocks,  over  which  there  was  about 
1  foot  depth  at  low  water.  From  this  point  to  the  town  of  Shallotte, 
8  miles  farther  up.  the  river  was  narrow  and  crooked  and  the  low- 
water  depth  varied  from  2  to  12  feet. 

Act  of  Congress  approved  March  2,  1907,  appropriated  $3,000  to 
be  expended  on  this  river.  This  appropriation  not  being  based  on 
any  previous  project,  the  project  suomitted  to  and  approved  by  the 
Chief  of  Engineers  for  the  expenditure  of  the  funds  available  became 
theproject. 

This  project  is  to  dredge  a  channel  35  feet  wide  and  4  feet  deep 
at  low  water,  following  tne  best  water  along  the  western  shore,  be- 
tween a  point  2i  miles  above  the  inlet  and  a  point  4  miles  above  the 
inlet. 

Active  work  of  improvement  began  June  22,  1908,  and  the  proj- 
ect was  completed  August  8,  1908.  The  amoimt  expendea  on 
project  to  Jime  30,  1909,  was  $3,000,  all  of  which  was  for  improve- 
ment. 

The  river  is  tidal,  there  being  a  rise  and  fall  of  tide  of  approxi- 
mately 3  feet  at  the  town  of  Shallotte,  which  is  the  head  of  sdiooner 
navigation. 

At  mean  low  water  a  draft  of  4  feet  can  now  be  carried  to  Old  Still 
Landing  and  2  feet  about  2  miles  farther  up  to  the  town  of  Shallotte, 
which  is  practically  the  head  of  navigation. 

The  commerce  for  the  year  1908  amounted  to  4,190  tons,  valued  at 
$227,569,  and  consisted  principally  of  general  merchandise,^  naval 
stores,  etc. 

The  volume  of  commerce  reported  for  1908  shows  a  decrease  of 
over  60  per  cent  compared  with  that  of  1907.  It  is  not  believed, 
however,  that  there  has  been  such  a  falling  off  as  is  indicated,  but  that 
the  amounts  reported  for  1907  bv  the  parties  interested  were  more 
than  that  actually  carried.  It  is  tneref  ore  believed  that  the  commerce 
reported  for  1908  is  more  nearly  correct. 

The  effect  of  the  proposed  improvement  on  freight  rates  is  not 
known,  but  the  stream  affords  an  outlet  to  products,  which  have  no 
outlet  except  by  wagon. 

Reference:  S&e  Annual  Report  1890,  page  1184,  and  1907,  page 
1252. 

July  1,  1908,  balance  iinexpended $2,S43.17 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  if  improve- 
ment  1 2,843.17 

(See  Appendix  M  13.) 
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14.  Removing  sunken  vessels  or  craft  obstructinq  or  endangering 
navigation. — ^An  allotment  of  $100  was  made  from  tnis  appropnation 
on  December  26,  1907,  for  removing  two  wrecks  opposite  the  western 
end  of  the  miUtary  reservation  of  Fort  Caswell,  N.  0.,  near  the  mouth 
of  the  Cape  Fear  Kiver,  North  Carolina. 

At  the  close  of  the  fiscal  year  no  work  had  been  done.  The  expen- 
diture during  the  year  amounted  to  $25.52. 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANOE  WITH  BIVEB  AND 
HABBOB  AOT  APFBOVED  MABCH  2,  1907. 

Reports  on  prelimina^  examinations  and  survevs  required  by  the 
river  and  haroor  act  of  March  2,  1907,  of  the  followmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivera  and  Harbore, 

SuTBuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 

1.  Preliminary  examination  a/nd  survey  of  New  River ,  North  Caro- 
lina, with  a  view  to  obtaining  a  depth  of  6  feet  from  its  mouth  to  Jack- 
sonmUe. — Reports  dated  September  11,  1907,  and  June  22,  1908, 
respectively,  are  printed  in  House  Document  No.  1086,  Sixtieth  Con- 
gress, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  S6,700  is  presented. 

2.  Preliminary  examination  and  survey  of  Beaufort  Inlet  and  Harbor, 
North  Carolina,  with  a  view  to  securing  a  channel  depth  of  S6  feet  across 
the  bar. — Reports  dated  July  23,  1907,  and  October  1,  1908,  respec- 
tively, are  printed  in  House  Document  No.  1464,  Sixtieth  Congress, 
second  session.  The  locaUty  is  not  considered  worthy  of  improvement 
by  the  General  Government  to  the  extent  of  providing  a  channel 
depth  of  26  feet  across  the  bar. 

S.  Preliminary  eoumdnation  and  survey  of  Trent  River,  North  Caro- 
lina, with  a  view  to  obtaining  8 feet  ofwaterjrom  Newbem  to  Trenton. — 
Reports  dated  August  27,  1907,  and  October  3,  1908,  respectively, 
are  printed  in  House  Document  No.  1471,  Sixtieth  Confess,  second 
session.  A  ^an  for  obtaining  and  maintaining  a  navig^le  depth  of 
4  feet  up  to  Trenton  at  an  estimated  cost  of  $16,000  is  presented. 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  CHARLESTON, 
SOUTH  CAROLINA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  E.  R.  Stuart,  Corps  of  Engi- 
neers, to  July  13,  1908;  in  tne  teniporary  charge  of  Col.  Dan  C. 
Kingman.  Corps  of  Engineers,  from  July  13  to  July  24,  1908;  in  the 
charge  of  Capt.  E.  M.  Adams,  Corps  of  Engineers,  from  July  24, 
1908,  to  June  2,  1909,  and  in  the  temporary  cha^e  of  Capt.  Earl 
I.  Brown,  Corps  of  Engineers,  since  June  2,  1909.  Division  engineer, 
CJol.  Dan  C.  Eangman,  Corps  of  Engineers. 

/.  Waccamaw  River,  North  Carolina  and  South  Carolina,  and 
Little  Pedee  River,  South  Carolina. — (a)  Waccamaw  River. — ^In  1880 
this  stream  was  navigable  for  12-foot-draft  boats  at  all  stages  of 
water  from  Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4 
miles  farther,  to  Bucks  lower  mills;  thence  for  7-foot-draft  boats,  at 
Ugh  water,  22  miles  farther,  to  Conway;  thence  it  possessed  an 
obstructed  channel  for  3-foot-draft  boats,  at  ordinary  winter  water,  68t 
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miles,  to  Reeves  Ferrv;  thence  an  obstructed  channel,  with  3  feet  at 
high  water,  for  30  miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  chan- 
nel 12  teet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from 
the  mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  $29,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  jrear  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  year  after  comple- 
tion of  improvement. 

The  total  expenditure  to  June  30,  1909,  was  $143,552.79.  The 
river  had  been  cleared  of  snags  to  a  distance  of  128  miles  above  the 
mouth,  and  this  portion  of  the  river  had  been  frequently  resnagged  as 
appropriations  permitted,  46,201  snags,  etc.,  having  oeen  removed 
smce  June  30. 1884.  Some  work  had  been  done  toward  increasing  the 
original  deptn  on  eight  shoals  below  Conway.  As  nearly  as  can  be 
determined  from  the  records,  about  $75,977.81  had  been  expended  in 
originally  snagffing  the  lower  128  miles  of  the  river  and  in  construct- 
ing pile  and  plank  dikes  at  eight  shoals,  and  $35,435.11  in  main- 
tenance. 

Dredging  was  begun  in  1903  to  obtain  a  6-foot  channel  below  Con- 
way and  to  straighten  the  river  by  cutting  through  the  worst  bends. 
The  expenditure  during  the  year  was  for  continuing  this  work  at 
Thoroughfare  Cut-off;  tne  total  amount  of  material  removed  during 
the  year  was  23,731  cubic  yards,  and  the  aggregate  to  June  30,  1909, 
139,500  cubic  yards. 

The  approved  project  is  about  85  per  cent  completed. 

The  available  depths  reported  as  now  existing  do  not  differ  greatly 
from  the  original  depths.  At  mean  low  water  about  12  feet  can  hie 
carried  to  Bucksville,  34  miles  above  the  mouth;  6  feet  to  Conway, 
50  miles;  about  2  feet  to  Wortham's  bridge,  97  miles.  At  high 
water  lar^e  side-wheelers  can  go  to  Red  Bluff,  74  miles,  and  small 
boats  to  Keeves  Ferry,  117  miles. 

Lake  Waccamaw,  147  miles  above  the  mouth,  is  the  head  of  navi- 
gation. 

The  usual  variation  in  water  level  is  about  7.5  feet  at  Conway,  50 
miles  above  the  mouth,  and  about  12  feet  at  Star  Bluff,  84  miles 
above  the  mouth. 

The  appropriation  recommended  will  be  applied  to  dredging  and 


sn 


e  tidal  influence  at  low  water  extends  97  miles  above  the  mouth. 

Commercial  statistics. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1902         

141,686 
143,813 
190,435 
207,630 

11,844,019 
1,884,700 
2,119,040 
2,666,917 

1906 

944,920 
295,135 
93,743 

S3t720.000 

1903 

1907 

4050  650 

1904     

1908 

31258, 677 

1905 
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The  vessels  engaged  in  traffic  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  550  tons,  seagoinj^  schooners  of  from  300  to  500 
tonS;  pole  boats,  rafts,  etc.  The  additional  work  proposed  is  neces- 
sary to  make  the  improvement  available. 

No  new  line  of  transportation  was  established  during  the  year. 

For  references  to  examinations  and  smrveys,  see  page  246,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

it  has  been  found  impossible  to  obtain  information  concerning  the 
effect  of  the  improvement  on  freight  rates. 

July  1, 1908,  balance  unexpended 92,491.71 

Receipts,  account  of  sales 20. 01 

Amoimt  allotted  from  appropriation  by  river  and  harbor  act  approved 
March3,1909 4,000.00 

6,511.72 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      2,344.50 

July  1, 1909,  balance  unexpended : 4, 167. 22 

Amount  (estimated)  required  for  completion  of  existing  project 28, 800. 00 


Amount  that  can  be  profitably  exx)ended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
iMdance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897 ,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Little  Pedee  River, — ^The  river  in  its  original  condition  was 
much  obstructed  by  snags  and  overhanging  trees  and  by  10  bridges 
without  draws.  In  places  it  was  divided  mto  several  oranches,  in 
none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lmnber  River,  66  miles,  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30,  1909,  were  $25,074.01.  The 
river  had  been  weU  snagged  up  to  the  mouth  of  Lumber  River  and 
roughly  cleared  for  pole-boat  navigation  to  Little  Rock.  No  work 
had  been  done  toward  increasing  the  original  depths.  As  nearly  as 
could  be  determined  from  the  records^  about  $19,549.99  had  been 
expended  in  originally  snagging  the  river,  and  about  $5,524.02  in 
maintenance.    About  50  per  cent  of  the  project  has  been  completed. 

There  were  no  operations  during  the  year.  Expenditures  shown, 
$21,  were  for  repairs  to  plant. 

The  abrogate  number  of  obstructions  removed  since  beginning  of 
the  improvement  in  1888  is  31,718. 

The  appropriation  recommended  will  be  applied  to  snagging  por- 
tions of  the  nver  as  yet  imtouched  and  to  work  of  maintenance. 

The  avaUable  depths  now  existing  do  not  probably  diflfer  greatly 
from  the  original  depths.  No  permanent  improvement  can  be  effected 
toward  increasing  the  maximum  draft  over  the  shoals  without  con- 
siderable dredging,  which  was  not  provided  for  in  the  original 
project.  The  usual  variation  in  water  level  at  Gilchrist  Bridge,  about 
65.5  miles  above  the  mouth,  is  about  9.5  feet. 

a  See  consolidated  money  statement  on  page  318. 
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Commercidl  $tatistie$. 


Ymr. 

Tons. 

Valae. 

Y«ir. 

Tons. 

VthM. 

1801 

4,614 
7,115 
6,158 
8,376 
12,438 
17,060 
13,162 
11,000 
16,685 

168,760 
02;  064 
101,535 
114,600 
117,470 
108,500 
100,400 
106,750 
144,787 

1000 

23,780 
51,460 
57.050 
n,760 
83,100 
87.986 
18,880 
14,513 
11,002 

$173,500 

1802 

1001 

300,000 

1803 

1008 

416.000 

1804 

1908 

660,500 

1805          

1904 

645.000^ 

1806 

1005 

663.660 

1807 

1006 

380.500 

1808 

1007 

243.250 

1800 

1006 

o7,ao 

Vessels  ply  on  the  river  as  far  as  Gallivant's  bridge,  47  miles  above 
its  mouth;  the  river  is  probably  navigable  at  its  mean  low-water 
stage  for  boats  with  3-foot  draft  as  far  as  Gallivant's  bridge.  The 
head  of  navigation  is  Little  Rock,  113  miles  above  the  mouth.  No 
new  line  of  transportation  was  established  during  the  year. 

The  balance  on  hand  will  be  spent  in  maintaining  the  channel. 

For  outline  map  of  river,  see  page  1214,  Annual  Keport  of  the  Chief 
of  Engineers  for  1890.  For  preliminary  examination  and  survey,  see 
page  1111,  Annual  Report  of  the  Chief  of  Engineers  for  1887. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1908,  balance  unexpended |1,G46.99 

June  30,  1909,  amoxint  expended  during  fiecal  year,  for  maintenance  of 
improvement 2L00 

July  1,  1909,  balance  unexpended 1,625.99 

Amount  (estimated)  reqidred  for  completion  of  existing  project 23, 300. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July.l,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $4, 138. 70 

Receipts,  account  of  sales 20. 01 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 


June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 344.  50 

For  maintenance  of  improvement 21. 00 


8,158.71 


2,365.50 


July  1,  1909,  balance  unexpended 5, 793. 21 

Amount  (estimated)  required  for  completion  of  existing  project 52, 100. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 44, 000. 00 

Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  1.) 

o  See  consolidated  money  statement  on  this  page. 
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g.  Ljfruih  River  and  Clark  Orede,  South  Carolina. — ^Lynch  River 
is  a  tnbutaxy  of  the  Great  Pedee  River,  into  which  it  flows  a.  few 
miles  above  Smiths  Mills  at  a  point  about  65  miles  above  the  mouth 
of  the  Great  Pedee  River.  Shortly  above  this  point  a  branch  of 
Lynch  River,  known  as  Clark  Creek,  leaves  it,  and,  flowing  about 
7  miles,  empties  into  the  Great  Pedee  River  about  lOJ  miles  below 
the  mouth  of  Lynch  River.  The  mouth  of  Lynch  River  was  com- 
pletely filled  with  drift  coming  in  from  the  Great  Pedee  River,  thus 
forcing  all  traffic  to  come  down  Clark  Creek.  Its  upper  end  was  also 
choked  by  this  drift. 

The  project  of  improvement  adopted  in  1888  provided  for  roughly 
clearing  a  channel  m  Clark  Creek,  to  afford  an  outlet  for  Lynch 
River.  The  estimated  cost  was  $7,500.  The  money  was  appropriated 
from  1888  to  1892,  inclusive,  and  was  expended  in  roughly  clearing  a 
channel  40  feet  wide  and  3  feet  deep.  As  no  further  appropriations 
were  made,  the  channel  filled  up  and  no  permanent  improvement  was 
effected. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,000 
for  improvingLynch  River  and  Clark  Creek  by  tne  removal  of  logs 
and  snags.  The  adopted  project  provides  for  removing  obstruc- 
tions, as  far  as  these  funds  will  allow,  to  permit  the  passage  of  rafts 
through  the  lower  end  of  Clark  Creek  through  a  small  connecting 
stream  between  Clark  Creek  and  Lynch  River,  known  as  Lawrence 
Cut,  and  through  Lynch  River. 

TTie  total  expenditure  to  June  30,  1909,  under  the  existing  project 
was  $1^225.67. 

Durmg  the  year  no  work  was  done  on  account  of  high  stage  of 
water  and  small  balance  available. 

Commercial  statUtia. 


Tear. 


Tons. 


VahM. 


1906 
1907 
1906 


Otttward  freights,  logs. 
Oatward  freights,  logs. , 
Timber 


3,662 
1,600 
2,000 


$13,000 
16,000 
26,000 


There  is  no  other  commerce  on  this  stream. 

There  is  no  navigation,  save  by  rafts. 

For  map  of  Clark  Creek,  see  page  1204,  Annual  Report  of  the  Chief 
of  Engineers,  1890.  For  reports  of  examinations  of  Lynch  River,  see 
Annual  Reports  of  the  Chief  of  Engineers  for  1881,  page  1038;  1893, 
page  1532;  and  1900,  page  1877. 

July  1, 1908,  balance  imexpended $629.  75 

July  1, 1909,  balance  unexpended 629.  75 

(See  Appendix  N  2.) 

5.  Great  Pedee  Rvver,  South  Carolina. — ^The  river  in  its  original 
condition  was  dangerously  obstructed  by  lo^  everywhere.  Boats 
drawing  9  feet  of  water  were  able  to  reach  Smiths  Mills.  52  miles 
above  me  mouth.  Those  drawing  3  J  feet  could  get  54  miles  farther 
up  at  low  water  to  Little  Bluff,  or  at  high  water  to  Cheraw,  167  miles 
from  the  mouth. 
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The  project  of  improvement  adopted  in  1880  provides  for  a  thor- 
oug;hly  cleared  9-foot  navigation  to  Smiths  Mills  and  a  3J-foot  navi- 
gation to  Cheraw  at  all  stages  of  water. 

The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1886,  inclusive,  $47,000  was  appropriated.  In  the  Annual  Report  of 
the  Chief  of  Engineers  for  1886,  page  170,  it  was  estimated  that 
$70,000  in  addition  to  this  $47,000  would  complete  the  improvement, 
and  that  $5,000  a  year  would  be  required  for  maintenance. 

A  project  for  the  improvement  of  the  upper  river  (the  64  miles 
between  Cheraw  and  the  bridge  of  the  Wilmington,  Coliunbia  and 
Augusta  Railroad)  was  adopted  in  1902.  (See  .Ajmual  Report  of  the 
Chief  of  Engineers  for  1901,  p.  1607.)  This  project  provides  for 
obtaining,  by  snagging  and  dredging,  a  cleared  channel,  with  a  least 
depth  or  3}  feet  at  mean  low  water,  at  a  cost  of  $118,300;  and  the 
work  was  placed  in  the  continuing-contract  class.  This  total  amoimt 
has  been  appropriated. 

The  total  expenditures  to  June  30, 1909,  were  $256,873.48. 

The  river  had  been  well  cleared  of  snags  from  the  mouth  to  the 
Wilmington,  Columbia  and  Augusta  Railroad  bridge,  103  miles, 
and  less  thoroughly  snagged  between  the  bridge  and  Cheraw,  48,466 
snags,  etc.,  having  been  removed  since  June  30,  1884. 

&  nearly  as  could  be  determined  by  the  records,  about  $78,919.13 
had  been  expended  in  originally  clearing  the  river  of  snags  and  in 

Sreliminary  examination  and  survey  made  in  1900,  $104,793.28  in 
redging,  and  about  $73,161.07  in  maintenance. 

The  expenditures  during  the  year  were  for  operation  of  dredge  and 
snag  boats,  for  prosecuting  the  improvement,  and  for  maintenance  in 
the  removal  of  142,445  cubic  yards  of  dredged  material  and  3,733 
obstructions. 

About  99  per  cent  of  the  approved  project  for  the  upper  river  has 
been  completed  uj)  to  June  30,  1909.  Tne  contemplated  depth  (3 J 
feet)  has  been  attained  on  the  upper  portion  of  the  river. 

The  appropriation  recommended  will  be  applied  to  redredging  and 
snagging  for  maintenance  of  the  improvement  from  the  mouth  of  the 
river  up  to  Cheraw. 

At  mean  low  water  8  feet  can  *be  carried  to  Smiths  Mills,  52  miles 
above  the  mouth,  and  about  3^  feet  to  Cheraw,  the  head  of  naviga- 
tion, 167  miles  above  the  mouth. 

The  usual  variation  in  water  level  is  16.4  feet  at  Smiths  Mills  and 
34.2  feet  at  Cheraw. 

Commercial  statisUcs. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1891 

62,344 
92,471 
94,661 
91,025 
106,115 
229,964 
114,177 
75,280 
134,072 

11,367,330 
1,401,038 
1,166,874 
1,169,070 
893,430 
1,325,250 
1,167,914 
1,228,886 
1,692,709 

1900 

154,727 
188,913 
152,006 
153,014 
162,566 
148,869 
175,250 
229,898 
48,690 

12.645,560 

1892 

1901 

281i;080 

1803 

1902 

1,328,970 

1804 

1903 

1,338,750 

1895 

1904 

1,507,181 

1896 

1905 

1,618,551 

1897 

1906 

1,751,475 

1898 

1907w 

1,057,388 

1899 

1908 

1,559,543 

The  vessels  engaged  in  traffic  on  this  river  are  steamers  of  400  tons 
and  less,  seagoing  schooners,  pole  boats,  rafts,  etc.  No  new  line  of 
transportation  was  establishea  during  the  year.  • 
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One  steamer  which  formerly  ran  to  Cheraw  was  discontinued. 

For  references  to  examinations  and  surveys,  see  page  249,  Annual 
Report  of  the  Chief  of  Engmeers  for  1904. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1908,  balance  unexpended |42, 387. 62 

Kecelpta,  account  of  sales 19. 96 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

52,407.68 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10, 119. 72 

For  maintenance  of  improvement 23, 841. 38 

33,961.10 

July  1,  1909,  balance  unexpended , 18, 446. 48 

July  1,  1909,  outstanding  liabilities 1,119.67 

July  1,  1909,  balance  available 17, 326. 91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jxme  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 30,000.00 

Submitted  in  compliance  with  rec^uirements  of  simdry  civil  act  of  Jime 
4,  1897,  and  (A  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  3.) 

4.  Winyah  Bay,  South  Carolina. — ^This  large  bav  is  connected  with 
the  ocean  by  a  passage  between  the  shores  or  North  and  South  islands 
2i  miles  long,  1  mile  wide  at  the  bay,  three-fourths  mile  wide  at  the 

foi^,  and  11  miles  wide  at  the  ocean,  or  southeasterly,  end  of  North 
sland.  Through  the  passage,  which  trends  north-northwest  and 
south-southeast,  there  was  a  bold  channel  36  feet  deep  at  the  bav, 
retaining  a  depth  of  not  less  than  20  feet  until  about  3,000  feet  south- 
erly from  the  end  of  North  Island  and  of  not  less  than  15  feet  to  a 
pomt  about  1  mile  south  of  the  island,  where  the  channel  divided  into 
two.  One  of  these  two  channels,  known  as  Main  channel,  continued  31 
miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in  the 
ocean.  This  channel  was  south-southeast  and  in  alignment  with  the 
main  channel  through  the  straits.  The  other,  known  as  Bottle  chan- 
nel, after  flowing  about  2,500  feet  southeasterly,  1,500  feet  easterly, 
and  about  3,000  feet  northeasterly,  reached  the  18-foot  contour  in  tne 
ocean  at  a  distance  of  about  1^  miles  in  a  direction  from  the  point  of 
separation  from  the  main  ship  channel  almost  at  right  angles  with 
the  direction  of  that  channel  and  of  the  channel  through  the  passage. 
At  mean  low  water  the  depth  on  the  crest  of  the  bar  was  variable  in 
both  channels  and  about  7  to  9  feet  in  Main  channel  and  6  to  8  feet  in 
Bottle  channel.     The  mean  range  of  tide  is  3i  feet. 

The  present  project,  adopted  in  1889,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  islands 
and  convei^ing  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  of  large  riprap  stone  raised  to  a  height 
of  6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east 
across  the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  pro- 
duce the  necessary  contraction  on  the  bar.  The  depth  to  be  secured 
is  15  feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3, 
9001-ENO  1909 21  .  ^.g.,^^,  ,y  ^UUgle 
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1896,  authorized  the  completion  of  the  work  irnder  continuing-con- 
tract  system,  at  a  cost  not  exceeding  $1,996,250,  in  addition  to  the 
$20,000  appropriated  by  the  act.     The  entire  amount  has  been  appro- 

Kriated  by  sundry  civil  acts  since  that  date.  The  project  was  extended 
y  the  river  and  narbor  act  approved  June  13,  1902,  to  permit  dredg- 
ing at  the  shoal  places  in  Winyah  Bay,  between  the  entrance  and  the 
city  of  Georgetown,  S.  C,  over  which  the  least  channel  depths  might 
at  any  time  be  less  than  at  the  entrance  to  the  bay,  provided  that 
the  expenses  of  this  dredging,  added  to  that  of  improving  the  entrance 
to  the  Day,  should  not  exceed  the  total  amount  authorized  under  the 
continuing-contract  system. 

The  total  expenditures  to  June  30,  1909,  were  $2,491,909.33,  of 
which  $428,750  was  appropriated  prior  to  Jime  3,  1896.  Of  this 
amount  $6,252.36  was  derived  from  miscellaneous  sources,  such  as 
rent  of  dredge,  auction  sales,  etc.  For  maintenance,  $93,791.79  has 
been  spent.  The  jetty  work,  which  since  June  3, 1896,  had  been  under 
a  contmuing  contract,  had  been  completed.  The  north  jetty  extends 
a  distance  of  11,139  feet  from  the  shore  end,  with  crest  from  4^  to  6 
feet  above  mean  low  water,  except  the  outer  100  feet,  which  is  sub- 
merged. The  south  jetty  extends  a  distance  of  21,051  feet  from  the 
shore  end,  with  crest  at  heights  varying  from  10  feet  above  mean  low 
water  at  the  inner  end  to  nothing  at  the  outer  end.  The  stone  super- 
structure has  practically  no  top  width.  A  stone  mound,  50  feet  long, 
30  feet  wide,  and  12  feet  above  low  water  had  been  constructed  to 
mark  the  outer  end  of  the  south  jetty.  The  seagoing  suction  dredge 
Winyah  Bay  has  been  built,  and  this  dredge  and  the  similar  dredge 
Charleston  have  removed  1,553,271  cubic  yards  of  material  from  the 
entrance  channel  and  1,179,274  cubic  yards  of  material  from  the  east- 
ern channel  in  upper  Winyah  Bay  and  Sampit  River  shoal.  Spur 
dikes  have  been  built  to  protect  the  South  Island  beach.  A  mud  dike 
has  been  built  from  the  high  land  on  South  Island  to  the  high  land 
near  the  Santee  River  to  prevent  the  tides  from  cutting  around  the 
shore  end  of  the  south  jetty,  and  the  stonework  of  the  jettv  has  been 
extended  about  2,600  feet  by  a  work  of  sheet  piling  coverecl  with  mud 
to  connect  with  this  dike. 

The  approved  project  was  practically  completed  by  June  30,  1909. 
Slight  shoaling  has  occurred  diiring  the  year  in  portions  of  the  channel 
where  the  depth  is  slightly  less  than  15  feet;  these  shoal  places  will 
be  removed  during  the  coming  fiscal  year. 

The  appropriation  recommended  will  be  appUed  to  dredging  for 
maintenance  of  the  improvement. 

Commercial  statistics. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1891 

261,370 
271,98«l 
268,640 
293.822 
171.059 
149,374 
125,003 
120,687 
129,639 

$8,071,600 

1901              .  . 

247,989 
387,471 
308,502 
369,774 
363.916 
392,770 
382,915 
283,470 

$8,457,906 
9,310.662 
9  359,581 

1892 

10(^2 

IIX'3 

nm 

'  19(»5 

1906 

1907 

1908 

1803 

1894 

9,546.843 

1896 

1897 

1898 

1899 

1900 

6,228,350 
6,817,950 
6,587,880 
6,337,853 
6,749,433 

10,401.879 
10.139.751 
0,432,575 
8,078,583 
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The  vessels  using  the  entrance  channel  are  steamers  of  1,860  tons 
and  less  and  sailing  vessels  of  various  kinds.  The  freight  carried  is 
principally  lumber,  naval  stores,  and  general  merchandise.  There 
are  three  lines  of  steamships  plying  between  Georgetown  and  north- 
em  ports.  The  water  rate  on  lumber,  the  chief  export,  had  decreased 
from  $5.50  per  thousand  feet  B.  M.  in  1892  to  $4.12^  in  1905,  but  it 
has  since  advanced  to  $6. 

For  references  to  examinations  and  surveys  see  page  250,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1, 1908,  balance  unexpended $48,339.81 

Receipts,  account  of  sales,  etc 65.  29 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15.000.00 


63,405.10 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |24, 615. 40 

For  maintenance  of  improvement 24, 381.  38 

48,996.78 


July  1,  1909,  balance  unexpended 14, 408.  32 

July  1,  1909,  outstanding  liabilities 1, 720.  26 

July  1,  1909,  balance  available 12, 688.  06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 40, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  4.) 

5.  Mingo  Creek,  South  Carolina. — To  June  30,  1897,  $17,000  had 
been  expended  on  improvement  to  provide  steamboat  navigation  up 
to  Williams  Landing  and  pole-boat  navigation  at  high  water  up  to 
the  head  of  navigation  by  snagging  and  clearing  the  banks. 

Deterioration  having  occurred,  the  sum  of  $300  was  allotted  from 
the  emergency  appropriation  provided  by  the  river  and  harbor  act 
of  March  2,  1907,  of  which  $257.75  had  been  expended  during  the 
fiscal  year  1908,  for  removing  the  worst  obstructions  to  navigation. 

No  work  was  done  during  the  past  year.  The  small  amount 
available  was  held  for  removing  obstructions  blocking  or  seriously 
interfering  with  navigation. 

It  is  proposed  to  apply  the  appropriation  recommended  to  snag- 
ging to  mamtain  the  channel. 

July  1, 1908,  balance  unexpended $42.  25 

July  1, 1909,  balance  unexj^ended 42.  25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1, 000.  00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  5.) 

6.  Santee,  Wateree,  and  Congaree  rivers,  and  EstherviUe- Minim 
Creek  Canal,  South  Carolina. — (a)  Santee  River  and  EstherviUe- 
Minim  Creek  Canal. — ^This  river  in  its  original  condition  was  consid- 
erably obstructed  at  all  stages  of  water  by  sunken  logs  and  snags. 
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Its  bar  entrance  was  narrow,  crooked,  and  shiftinfi:,  with  only  about 
4  feet  of  water  at  low  tide,  and  so  situated  as  to  be  difficiilt  and  expen- 
sive to  improve. 

The  original  project,  adopted  in  1880,  contemplated  providing  an 
outlet  for  the  nver  into  Winyah  Baj  by  constructing  a  canal  nom 
the  river  through  Mosquito  Creek  mto  the  bay.  On  this  project 
there  was  expended  $99,750. 

The  present  project,  adopted  in  1889,  contemplates  providing  a 
more  satisfactory  outlet  into  the  bay  by  cutting  a  canal  70  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  Estherville  plantation  to 
Minim  Creek  and  for  snagging  the  entire  river.  The  estimated  cost 
is  $350,000,  not  including  the  amount  expended  imder  the  original 
project. 

The  total  expenditures  under  the  present  project  to  June  30, 1909, 
were  $241,902.26,  of  which  about  $57,316.52  was  for  maintenance; 
of  this,  $32.50  was  derived  from  sales  at  auction,  etc.  All  the  ex- 
penditure during  the  vear  was  for  maintenance,  and  consisted  of  the 
removal  of  34,024  cubic  yards  of  material  and  54  stumps  and  logs 
from  the  canal,  widening  and  deepening  same.  The  first  cut  of  the 
canal  had  been  made  entirely  through,  and  this  had  been  widened 
through  a  portion  of  its  length.  From  the  Santee  River  proper  1,818 
obstructions  had  been  removed. 

The  approved  project  is  about  84  per  cent  completed. 

Except  at  the  winyah  Bav  end,  where  on  account  of  the  softness 
of  the  banks  the  width  has  been  reduced  to  40  feet,  the  canal  is  50 
feet  wide  and  6  feet  deep.  The  mean  rise  of  tide  at  the  canal  is  about 
3  J  feet.  The  least  available  depth  in  Santee  River  is  about  4  feet  at 
low  water.  The  usual  variation  in  water  level  at  the  Atlantic  Coast 
Line  bridge,  about  54 J  miles  above  the  mouth,  is  about  19  feet,  and 
at  its  junction  with  the  Wateree  and  Congaree  rivers,  143  miles  above 
the  mouth,  about  20  feet.     The  river  is  navigable  its  entire  length. 

During  the  year  the  construction  of  a  suction  dredge  was  completed, 
for  which  the  appropriation  for  this  stream  bears  a  part  of  the  cost. 
For  this  there  was  an  expenditure  of  $4,217.67.  For  dredging  in  the 
canal  $10,784.21  was  expended. 

The  appropriation  recommended  will  be  applied  to  widening  the 
Estherville-Minim  Creek  Canal,  and  to  removing  obstructions  from 
Santee  River. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ments available  and  for  extending  the  benefits. 

Commercial  statistics. 


Year. 

Tons. 

Value. 

Year. 
19»iU 

Tons. 

Value. 

1891 

100,255 
110,523 
124.182 
115.428 
117.690 
134,135 
134,206 
112,205 
151,327 

S2  :■'.■  -OO 

2       00 ; 

2           00  i 
2           100 
2           00 
2           00 
2           140 
2.^a,«0 
2J»T1K100 

179,090 
204,375 
215,600 
220,900 
242,800 
329.360 
427,300 
474,750 
70,500 

ta.'^i.m 

1882     .     ..     . 

1901    

I,i«l9.a90 

1893 

1902 

hmLtm 

1804       

1903   

V^¥i.M^ 

1895 

1904 

i.m^m 

1896     

1905 

1,48S.0TO 

1897 

190(> 

hSK.QBO 

1898 

1907 

1,7^*5,000 

1899 

1908 

i.i73,m 
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The  vessels  using  the  river  and  canal  are  steamers  of  from  10  to  600 
tons,  small  sailing  craft,  pole  boats,  rafts,  etc. 

For  references  to  examination  and  surveys  and  other  information 
concerning  the  work  see  page  252,  Annual  Report  of  the  Chief  of 
Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1, 1908,  balance  unexpended $21, 132. 12 

Receipts,  account  of  sales 76. 06 

Amoimt  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,600.00 

26,808.17 
June  30,  1909,  amount  expended  during  fiscal  year: 

Transferred  to  allotment  for  Congaree  River $5, 000. 00 

For  maintenance  of  improvement 15, 001. 88 

20,001.88 

July  1,  1909,  balance  unexpended 6, 806. 29 

July  1,  1909,  outstanding  liabilities, 27.60 

July  1,  1909,  balance  available 6, 778. 69 

Amohnt  (estimated)  required  for  completion  of  existing  project 109, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  01 1899. 

(6)  Wateree  River. — In  its  original  condition  this  stream  had  a 
low-water  depth  of  from  3  to  4  feet  from  its  mouth,  67  miles,  to 
Camden.  The  lower  14  miles  was  completely  blocked  at  all  stages  of 
water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of 
the  South  Carolina  and  the  Wilmington,  Columbia  and  Augusta 
railroads,  then  without  draw  spans;  thence  to  Camden  navigation 
was  possible,  but  dangerous,  except  during  high  water.  Its  com- 
merce was  practically  nothing. 

The  present  project  of  improvement,  adopted  in  1881.  provides  for 
safe  and  unobstructed  4-foot  navigation  for  steamers  from  Camden 
to  the  mouth,  at  an  estimated  cost  of  $60,000. 

The  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  appropriations  have  since  been  made  for  main- 
tenance. The  work  is  one  of  snagging  and  dredging,  and  as  snags  are 
continually  lodging,  it  is  not  susceptible  of  completion.  Snagging 
work  should  be  done  annually  in  order  to  keep  the  channel  open. 

The  total  expenditures  to  June  30.  1909,  were  $140,699.45.  To 
June  30,  1900,  tne  river  had  been  kept  rairly  clear  of  obstructions  from 
the  mouth  to  Camden.  Work  was  suspended  in  1899,  and  was  resumed 
in  May,  1907,  a  snag  boat  having  been  built  for  this  stream.  All  the 
expenditures  during  the  year  were  for  maintenance. 

Snagging  was  done  dunng  the  year  and  a  total  of  1,871  obstructions 
were  removed. 

Toward  the  construction  of  a  suction  dredge  an  expenditure  of 
$4,100  was  made  under  contract  for  machinery;  for  machinery  for  a 
snag  boat  there  was  expended  $8,665.25  under  contracts. 

o  See  consolidated  money  statement  on  page  329.  , 
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The  appropriation  Fecommended  will  be  applied  to  snaggiT^g  and 
dredging  for  maintenance  of  the  improvement. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

So  far  as  known  the  available  depths  now  existing  do  not  diflFer 
greatly  from  the  original  depths.  Tne  usual  variation  in  water  level 
IS  about  17  feet  at  a  point  about  4  miles  above  the  mouth,  and  about 
28.5  feet  at  Camden,  67  miles  above  the  mouth. 

The  river  is  navigable  from  the  mouth  to  Camden. 

Commercial  $tati$tic8. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1891 

1,005 

2,244 

6,242 

18,076 

21,697 

35,002 

43,770 

83,568 

109,170 

$61,210 
86.040 
117,729 
94,334 
127,666 
233,625 
202,800 
274,050 
272,200 

1900 

93,024 
10,417 
42,575 
41,050 
15,600 
22,000 
16,200 
66,400 
35,720 

$155,000 

1892 

1901 

50,000 

1893 

1902 

92,500 

1894 

1903 

87.000 

1805 

1904 

29,700 

1896 

1906 

41.000 

1897..: 

1906 

81,000 

1898 

1907 

664,000 

1899 

1908 

182,669 

Rafting  is  the  only  business  done  on  this  river.  No  new  line  of 
transportation  was  established  during  the  year. 

For  references  to  examinations  and  surveys  see  page  253,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1908,  balance  unexpended $46, 042. 98 

Receipts,  account  of  sales 9. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 14,300.00 

60, 352. 49 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 39, 242. 43 

July  1,  1909,  balance  unexpended 21,110.06 

July  1, 1909,  outstanding  habilitios 5,217.04 

July  1,  1909,  balance  available 15, 893. 02 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 005. 97 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Congaree  River. — In  1886  this  stream  in  its  original  condition 
had  a  low-water  depth  of  S  to  4  feet  from  its  mouth  to  the  railroad 
bridge  at  Columbia,  thence  1  foot  low-water  depth  2  miles  farther 
to  its  head.  The  navigation  of  the  lower  49  miles  was  blocked  at  all 
stages  of  water  by  the  bouth  Carolina  Railroad  bridge  and  by  sunken 
logs,  snags,  and  overhanging  trees.  The  navigation  of  the  remaining 
2  miles  was  prevented  by  swift  currents  and  numerous  rock  ledges 
and  bowlders.     Its  commerce  was  nothing. 

a  See  consolidated  money  statement  on  page  329. 
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The  project  of  improvement  adopted  in  1886  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  49  miles  at  all 
stages  of  water  and  a  cleared  channel  through  the  rock  ledges  and 
bow^lders  above  at  an  estimated  cost  of  $54,500.  This  project  was 
modified  in  1899,  when  a  lock  and  dam  was  authorized  for  extending 
steamboat  navigation  through  these  ledges  and  bowlders  in  the  river 
from  Gervais  Street  Bridge,  Columbia,  to  Granby.  The  open-channel 
work  above  Granby  was  thus  eliminated  for  the  time  being.  Appro- 
priations for  the  lock  and  dam  were  made,  amounting  to  $250,000, 
$25,000  of  which,  by  authority  of  Congress,  was  allotted  for  the 
open-channel  work.  The  lock  and  dam  had  been  completed  with 
the  $225,000,  and  considerable  work  done  in  clearing  the  channel 
between  the  lock  and  the  city  of  Columbia. 

The  river  and  harbor  act  ot  March  2,  1907,  contained  the  following 
proviso  in  appropriating  for  this  stream: /'And  the  limits  of  the 
improvement  of  tne  Congaree  River  shall  be  extended  to  include  that 

Eart  of  the  said  river  included  in  the  project  from  Gervais  Street 
►ridge,  Columbia,  to  Granby,  South  Carolina."  Under  this  author- 
ity tne  work  on  the  entire  length  of  the  river  will  be  prosecuted  under 
allotments  from  appropriations  for  improving  Santee,  Watoree,  and 
Congaree  rivers  and  the  Estherville-Minim  Creek  Canal,  South 
Carolina. 

In  1905  a  survey  of  the  river  between  the  lock  and  dam  and  the 
mouth  of  the  river,  made  to  determine  what  additional  work  was 
required  to  form  a  4-foot  channel  at  all  stages  of  water,  showed  that 
in  addition  to  clearing  the  river  of  obstructions  by  snagging,  dredging 
was  also  required,  and  that  the  estimated  cost  of  the  project  should 
be  increased  accordingly.  To  obtain'  and  maintain  this  channel 
would  cost  $20,000  a  year  for  four  years,  after  which  a  yearly  expendi- 
ture of  $10,000  would  probably  suffice. 

The  total  expenditures  for  open -channel  work  to  June  30,  1909, 
were  $132,241.80.  The  channel  had  been  thoroughly  snagged  from 
the  mouth  to  Granby,  2  miles  below  Columbia.  A  total  of  17,057 
obstructions  had  been  removed  below  Granby.  Dredging  had  been 
carried  on,  removing  157,143  cubic  yards  of  sand  and  pebbles. 
Work  had  been  in  progress  of  clearing  the  channel  above  the  lock. 
As  nearly  as  can  be  determined  from  the  records  about  $70,855.14 
has  been  applied  to  work  of  maintenance. 

Snagging  was  done  duruig  the  year  and  a  total  of  707  obstructions 
were  removed.  During  the  year  approximately  730  tons  of  rock 
was  removed.  This  rock  excavation  made  it  possible  for  steamers 
to  land  at  the  foot  of  Senate  street,  Columbia,  S.  C. 

Under  allotments  from  the  emergency  appropriation  provided  by 
the  river  and  harbor  act  of  March  2,  1907,  made  Novemoer  12,  1908 
($5,125),  and  February  17, 1909  ($1,800),  derrick  A  was  operated  forty- 
six  days  in  removing  snags,  dragging  channel,  dredging  stone  from 
the  rock  cut,  etc.,  to  restore  the  channel  depths  above  the  lock; 
about  393  tons  of  stone  were  removed;  the  dredge  Congaree  removed 
from  the  channel  134,462  cubic  yards  of  sand,  and  a  6-inch  pump 
was  operated  eighteen  days  pumping  sand  from  the  channel.  The 
expenditures  from  these  allotments  were  $5,843.66,  and  were  ren- 
dered necessary  by  the  extraordinary  flood  in  the  Congaree  River 
which  occurred  in  August,  1908. 

It  is  thought  that  to  secure  safe  and  certain  navigation  of  the 
portion  of  the  river  above  Granby  it  will  be  neces^j^gjipy  C^^^R3^£* 
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the  dam,  so  as  to  raise  the  pool  level  2  feet,  at  an  estimated  cost  of 
$60,000. 

The  appropriation  recommended  will  be  applied  to  work  of  im- 
provement in  removing  bars  and  obstructions  between  the  mouth 
and  Columbia. 

The  usual  variation  in  water  level  at  a  point  2  miles  above  the 
mouth  is  about  24.3  feet  and  at  Columbia  about  33.2  feet.  Columbia 
is  the  head  of  navigation  and  is  distant  51  miles  from  the  mouth. 

Commercial  BtatisHcs. 


Year. 

0 

Tona. 

Value. 

Year. 

Tons. 

VahMu 

1891  ... 

2,401 
3,686 
2.781 
7,974 
8,993 
18.307 
40,857 
81.362 
88,696 

$47,840 
62,025 
71,125 
40,760 
45,700 
178.900 
110, 100 
201,700 
191,700 

1900 

121,363 
14.583 
58,076 

114,310 
43.035 
34,350 
85,522 
73,833 
22,122 

S197.000 

1892 

1901   

70.000 

1893 

1902 

123.500 

1894 

1903 

271,400 

1805 

1901 

83,900 

1896 

1905 

252.000 

1897 

190G 

821,100 

1898 

1907 

1,234,000 

1899 

1908 

£06, 9M 

A  steamboat  line  between  Columbia  and  Georgetown,  S.  C,  has 
been  established.  Connection  is  made  at  Georgetown  with  steamers 
for  New  York,  Baltimore,  and  Charleston.  Boats  are  now  landing  at 
foot  of  Senate  street,  Columbia,  S.  C,  the  present  head  of  navigation. 
A  reduction  of  from  22  to  30  per  cent  in  freight  rates  from  Columbia 
to  New  York  (difference  between  rail  and  water  transportation)  has 
been  eflFected  by  the  improvement. 

For  preliminary  examination  and  survey,  see  page  1140,  Annual 
Report  of  the  Chief  of  Engineers  for  1885.  For  outlme  map  of  river, 
see  page  1194,  Annual  Report  of  the  Chief  of  Engmeers  for  1889. 

For  project  for  construction  of  lock  and  dam,  see  page  1182,  Annual 
Report  of  the  Chief  of  Engineers  for  1896. 

Reference  to  report  on  examination  made  in  compliance  with  the 
river  and  harbor  act  of  March  2,  1907,  will  be  founa  on  page  323  of 
Annual  Report  of  the  Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended '. $26,487.33 

Receipts,  account  of  sales 9. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 28,100.00 

Transferred  from  allotment  for  Santee  River 5, 000. 00 

Allotment  (emergency  appropriation  of  March  2,  1907): 

November  12,  1908 5, 126. 00 

February  17,  1909 1, 800.00 

66, 521. 84 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 36, 572. 79 

July  1,  1909,  balance  unexpended 29, 949. 05 

July  1,  1909,  outstanding  liabilities 847.70 

July  1,  1909,  balance  available 29, 101. 35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
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CONSOLIDATED. 

July  1, 1908,  balance  unexpended $93, 662. 43 

Receipts,  account  of  sales 95. 07 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 48,000.00 

Allotted  (emergency  appropriation  of  March  2,  1907): 

November  12,  1908 5, 125.  CO 

February  17, 1909 1,800.00 

148,682.50 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 90, 817. 10 

July  1, 1909,  balance  unexpended 57, 865. 40 

July  1, 1909,  outstanding  liabilities 6,092.34 

July  1, 1909,  balance  available 51, 773. 06 


July  1, 1909,  amount  covered  by  uncompleted  contracts. 1, 005. 97 

Amount  (estimated)  required  for  completion  of  existing  project 109, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 64, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  6.) 

7.  Operating  and  care  of  lock  and  dam  across  Congaree  River,  near 
Columbia^  S,  U. — This  service  is  provided  for  by  the  permanent  indefi- 
nite appropriation  for  operating  and  care  of  canals  and  other  works 
of  navigation,  under  the  provisions  of  section  4  of  the  river  and 
harbor  act  of  July  6, 1884,  as  amended  and  reenacted  by  section  6  of 
the  river  and  harbor  act  approved  March  3,  1909. 

The  operation  and  care  of  the  lock  and  dam  across  the  Congaree 
River  have  been  provided  for  by  allotments  from  this  appropriation 
since  April  7,  1906.  The  expenditures  during  the  fiscal  year  were 
$10,480.68;  the  total  expenditures  have  been  $21,284.19. 

A  special  emergency  allotment  of  $4,175  was  made  February  18, 
1909,  to  repair  damages  caused  by  extraordinary  flood  of  August,  1908. 

(See  Appendix  N  7.) 

8.  Inland  waterways  between  Charleston  Harhor,  South  Carolina. 
and  opposite  McCleltanville. — These  waterways  consist  of  a  series  of 
creeks,  sounds,  rivers,  and  bays,  which  aflFord  a  route  sheltered  for  the 
most  part  from  the  sea  by  the  numerous  islands  which  form  the  outer 
coast  line.  The  route  is  tidal  throughout,  the  range  of  tide  varying 
from  about  4.6  to  5.3  feet.  It  is  now  obstructed  by  a  number  of  shal- 
low reaches  and  narrow,  crooked  passages,  particularly  at  points 
where  the  tides  meet.  The  passt^e  across  Bulls  Bay,  besides  being 
very  shallow,  is  much  exposed.  The  present  commerce  is  compara- 
tively small,  as  only  very  small  vessels  can  get  through  without  exces- 
sive delays. 

The  plan  of  improvement  adopted  in  1902  provides  for  a  channel 
between  Charleston  Harbor  and  opposite  McClellanville  4  feet  deep 
at  mean  low  water  and  60  feet  bottom  width,  at  an  estimated  cost  of 
$125,290.  The  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  to  provide  for  a  brancli  of  the  channel  to  Morrisons 
Landing  in  McClellanville.  The  new  channel  will  partly  follow  the 
present  channels  and  will  partly  lie  in  cuts  across  the  marsh  to  avoid 
crooked  and  dangerous  sections.     It  will  pass  to  th^jj^^gg^t^^^^^^lc 


880 


BEPOBT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 


Bulls  Bay.  A  revised  estimate  made  during  the  fiscal  year  1908, 
based  upon  work  already  done,  shows  that  to  complete  the  improve- 
ment there  will  be  required  $66,000  in  addition  to  the  amount  origi- 
nally estimated. 

The  total  expenditures  to  June  30,  1909,  were  $122,052.01.  A 
contract  was  let  in  1905,  under  which  there  was  removed  158,441 
cubic  yards;  a  second  contract  was  made  during  the  present  fiscal 
year  for  continuing  the  work,  and  under  this  there  has  been  removed 
297,264  cubic  yarda,  making  a  total  of  456,705  cubic  yards,  which  is 
about  64  per  cent  of  the  approved  project. 

The  appropriation  recommended  will  be  appUed  to  prosecution 
of  the  improvement  by  dredging  between  Grahams  Creek  and 
McClellanvule. 

The  improvement  can  have  no  effect  on  freight  rates  until  the 
project  shall  have  been  completed. 

For  references  to  reports  of  examinations  and  surveys,  see  page 
256,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

Commercial  statisticB. 


Year. 

Tods. 

Vftlim. 

Year. 

Tons. 

Value. 

1903 

33,344 

39,064 
58,421 

1570,620 
573,770 
608,761 

1906 

40,440 
36,230 
33,388 

1797,747 

1904 

1907 

921,675 

1906 

1908 

1,146,J40 

July  1,  1908,  balance  unexpended $47,805.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

62,805.28 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      44,567.29 

July  1,  1909,  balance  unexpended 8, 237. 99 


Amount  (estimated)  required  for  completion  of  existing  project 66, 000. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julyl,  1909 66,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  N  8.) 

9.  Charleston  Harbor,  South  Carolina, — There  were  originally 
four  channels  across  the  bar,  the  deepest  having  about  12  feet  depth, 
at  low  water.  Commerce  was  then  using  the  Rimpkin  Hill  channel, 
about  3  miles  south  of  the  present  jetty  cnannel.  Where  the  present 
jetty  channel  is  situated  tnere  was  then  the  Swash  channel,  with  a 
best  depth  of  lOi  feet  of  water,  too  crooked  for  sjrfe  use.  The 
natural  channels  were  shifting  in  position  and  variable  in  depth. 

The  original  project,  adopted  m  1878,  provided  for  establishing 
and  maintaining,  by  means  of  two  jetties  and  auxiliary  dredging,  a 
low- water  channel  of  not  less  than  21  feet  depth  across  the  bar.  The 
Swash  channel  was  selected  for  improvement.  The  estimated  cost 
was  $3,000^000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line 
of  the  jetties  and  to  revise  the  estimate.  This  mcrease  in  the  esti- 
mate was  largely  due  to  the  fact  that  money  had  been  appropriated 
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SO  slowly  that  reasonable  contract  prices  could  not  be  obtained. 
The  annual  appropriation  up  to  that  time  had  been  only  5^  per  cent 
of  the  original  estimate.  In  the  revised  project  the  jetties  were 
increased  in  height  and  length,  but  no  change  was  made  in  their  posi- 
tion or  distance  apart.  The  revised  estimates  were  $4,380,500  if  the 
jetties  were  brougnt  up  to  low-water  level  throughout,  and  $5,334,500 
if  brought  up  3  feet  nigher.  The  former  estimate  was  adopted  by 
Co^ress  in  tne  river  and  harbor  act  approved  July  13,  1892. 

The  present  project,  adopted  by  the  river  and  harbor  act  approved 
March  3,  1899,  provides  for  obtaining  a  channel  at  the  entrance  to 
Charleston  Harbor  not  less  than  26  feet  deep  at  mean  low  water 
(mean  range  of  tide  about  5.2  feet)  and  600  feet  wide,  by  constructing 
a  large  seagoing  suction  dredge,  at  a  cost  not  exceeding  $150,000, 
and  operatmg  her,  together  with  the  existing  dredge  CJutrlestoUy  for 
three  years.  The  estimated  cost  of  constructing  the  new  dredge  and 
operating  it,  as  above,  was  $285,000.  Of  this  amount  $175,000  had 
been  appropriated  prior  to  the  enactment  of  the  river  and  harbor  act 
of  June  13, 1902,  which  made  available  an  additional  sum  of  $208,000, 
increasing  to  $383,000  the  amount  authorized  for  the  project  for  the 
new  dreoge  and  its  operation.  The  entire  amount  authorized  has 
been  appropriated. 

The  total  expenditures  to  June  30, 1909,  were  $4,653,057.59,  includ- 
ing about  $2,500  expended  at  Sullivans  Island  and  $10,000  at  Mount 
Pleasant;  of  this  sum  $7,823.23  was  derived  from  miscellaneous 
sources,  such  as  rental  of  dredge  and  auction  sales.  Of  this  amount, 
$4,640,557.59  had  been  expended  on  the  original  projects  and  on 
maintenance. 

Dredging  during  the  year  provided  the  full  project  width.  A 
good  channel  existe  of  not  less  than  26  feet  at  mean  low  water  and 
at  least  600  feet  wide  throughout  the  whole  length  of  the  improved 
portion,  although  a  sUght  shoaling  occurred  in  the  outer  portion 
during  the  year.     The  mean  tidal  range  is  5.2  feet. 

The  operations  during  the  year  were  for  maintenance. 

The  river  and  harbor  act  of^March  3,  1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  cause  the  new  dredges  employed  on  this 
work  to  be  utilized,  at  such  times  as  they  are  not  employed  in  dredg- 
ing on  the  outer  bar,  for  dredging  in  the  channels  between  said  outer 
bar  and  the  city  of  Charleston. 

For  references  to  examinations  and  surveys  and  to  projects  see 
page  257,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

COMMERCIAL   STATISTICS. 

Foreign  commerce. 


Year. 

Aggre- 
toos. 

Value. 

Year. 

Aggre- 
gate reg- 
istered 
tons. 

Value. 

1889 

211,203 
224,962 
274,149 
169,379 
193,336 
208,169 
140,938 
158,325 
226,750 
214,180 

116,744,951 
16,041,397 
23,110,664 
11,829,607 
11,940,129 
11,660,372 
10,686,326 
11,785.846 
12,106,763 
10,956,250 

1899 

174,525 
150,631 
141.003 
219,009 
142,196 
146.906 
106,351 
132,400 
174,219 
187,044 

16,385,168 

1800           

1900 

11,170.910 

1801 

1901 

5,270,757 

1802 

1902 

7,095,294 

1803 

1903 

5,237,119 

18W         

1904 

6,100,295 

1S05           

1905 

3,337,038 

1896 

1906 

4,165,567 

1807  

1907 

6,036,860 

1808     

1908      

6,969,606 
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Commerce  through  Charleiton  Harbor ^  ocean  entrance. 


Year. 

Total  im- 
ports and 
exports. 

Value. 

1901 

Ton*. 
784,812 
822,845 
685,903 
880,506 
858,016 
835,360 
722,338 
651,232 

829,454,515 

1902 

34,746,907 

1903        ..                 

47,659,427 

1904 

40,994,894 

1906          .                 

51,631,040 

1906 

56,301,006 

1907 

56,138,444 

1908 

61,444,244 

Regarding  effect  on  freight  rates  since  improvement  began  in  1878, 
the  only  change  that  seems  due  to  the  improvement  is  a  lowering  of 
about  12i  cents  per  ton  on  business  done  by  coastwise  sailing  vessels. 

The  additional  work  proposed  is  for  maintenance. 

July  1, 1908,  balance  unexpended $17, 312. 87 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 25,000.00 

t 

42,312.87 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 12, 047. 23 

July  1,  1909,  balance  unexpended' 30, 265. 64 

July  1,  1909,  outstanding  liabilities 3, 247. 09 

July  1,  1909,  balance  available 27, 018. 55 

(See  Appendix  N  9.) 

10.  Removing  sunken  vessels  or  craft,  ohstrucHna  or  endangering 
navigation. — ^For  making  examination  of  the  wreck  of  the  steamer 
HousatoniCy  near  the  entrance  to  Charleston  Harbor,  with  a  view  to 
its  removal,  allotment  of  $800  had  been  made  June  1, 1908.  During 
July  the  examination  was  made  at  a  cost  of  $395.85  and  the  removal 
of  the  wreck  recommended  at  an  estimated  cost  of  $12,000.  This 
sum  was  allotted  September  14,  1908,  and  contract  made  January  18, 
1909,  in  the  sum  of  $3,240;  contract  was  approved  February  16,  1909. 
The  wreck  was  removed  by  breaking  it  uj)  with  d}  namite  and  raising 
the  broken  pieces.  About  4  tons  of  old  iron  was  so  removed.  The 
expenditures  during  the  fiscal  year  were  $826.57;  none  were  made 
during  the  preceding  year.     The  contractor  had  not  been  paid. 

Camhusdoon. — The  hulk  of  the  old  bark  Camhusdoonj  which  was 
floating  in  the  harbor  at  Charleston,  a  menace  to  navigation,  was 
removed  at  a  cost  of  $416.75. 

Leonora. — For  making  an  examination  of  a  wreck  in  Beaufort 
River,  South  Carolina,  an  allotment  of  $50  was  made  Aueust  5,  1908; 
the  examination  was  made  at  a  cost  of  $34.69;  the  wreck  was  found 
to  be  that  of  a  small  schooner,  the  Leonora,  and  its  removal  at  an 
estimated  cost  of  $700  was  reconamended.  Allotment  for  this  purpose 
was  made  September  28,  1908.  Contract  was  made  for  the  removal 
of  the  wreck  m  the  sum  of  $400.  The  wreck  was  removed  and  placed 
in  a  small  creek  where  it  would  not  interfere  with  navigation.  Ex- 
penditures for  this  work  were  $440.83. 


Digitized  by 


Google 


BIVEB  AND  HABBOB  IMPBOVBMBNTS,  333 

Wreck  in  Great  Pedee  River ^  South  Carolina, — For  the  removal  of  a 
sunken  gunboat  in  Great  Pedee  River,  South  Carolina,  an  allotment 
of  $2,000  was  made  October  19,  1908.  No  work  had  been  done  on 
account  of  high  stage  of  water.     No  expenditures  were  made. 

Sunken  caisson,  Port  Royal  Naval  Station,  S,  0. — On  December  9, 
1908,  allotment  of  $2,000  was  made.  On  March  10,  1909,  a  further 
allotment  of  $2,600  was  made  for  the  removal  of  an  old  caisson  which 
had  been  sold  at  the  Port  Royal  Naval  Station  and  which  the  pur- 
chaser had  partly  dismantled  and  abandoned,  after  sinking  at  the 
naval  station  wharf.  This  wreck  was  removed  during  the  months  of 
January  and  February  and  deposited  where  it  would  not  interfere 
with  navigation.    The  expenditures  for  this  were  $4,305.26. 

(See  Appendix  N  10.) 

EXAMINATION   AND   SURVEY   MADE   IN   COMPLIANCE    WITH  RIVER   AND 
HARBOR  ACT,  APPROVED  MARCH  2,  1907. 

Reports  dated  April  18,"  1907,  and  June  5,  1908,  on  preliminary 
exammation  and  survey,  respectively,  of  Greai  Pedee  River,  South 
Carolina,  from  Georgetown  to  Pedee  Station,  required  by  the  river  and 
harbor  act  of  March  2,  1907,  were  duly  submitted  by  the  district 
oflBcer.  They  were  reviewed  by  the  Board  of  Engineers  for  Rivers 
and  Harbors,  pursuant  to  law,  and  werd  transmitted  to  Congress  and 
printed  in  House  Document  No.  1162,  Sixtieth  Congress,  second  ses- 
sion. A  plan  for  improvement  at  an  estimated  cost  of  $53,000  is 
presented. 

EXAMINATION  MADE   IN   COMPLIANCE   WFTH  RrsrER  AND  HARBOR  ACT, 
APPROVED  MARCH   3,  1909. 

Report  dated  April  22,  1909,  on  preliminary  examination  of  Wa- 
verly  CreeJc,  Souih  Carolina,  from  its  mouth  to  Waverly  Mills,  required 
by  the  river  and  harbor  act  of  March  3,  1909,  was  duly  submitted  by 
the  district  officer.  It  was  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  pursuant  to  law,  and  was  transmitted  to  Congress 
and  printed  in  House  Document  No.  72,  Sixty-first  Congress,  first  ses- 
sion. The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government. 

IMPROVEMENT  OF  RIVERS   AND  HARBORS  IN  THE  SAVANNAH, 
GEORGIA,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  Dan  C.  Kingman,  Corps  of 
Engineers,  division  engineer,  Southeast  Division,  having  under  his 
immediate  orders  since  April  6,  1909,  Capt.  W.  P.  Stokey,  Corps 
of  Eimneers. 

1.  Savannah  Harbor,  Georgia. — ^This  covers  the  estuary  of  the  Sa- 
vannah River  from  the  upper  Umits  of  the  city  of  Savannah  to  the 
ocean  bar,  a  distance  of  26  miles,  measured  along  the  channel.  In 
1873  the  channel  was  in  places  not  more  than  9  feet  deep  at  mean  low 
water. 

The  first  appropriation  for  the  improvement  of  this  harbor  was 
made  in  1826,  and  had  reference  to  the  removal  of  natural  and 
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artificial  obstructions,  but  the  first  comprehensive  plan  of  improve- 
ment is  dated  February  11,1 853.  Another,  for  the  removal  of  obstruc- 
tions, is  dated  about  1871. 

A  later  plan  of  improvement  is  dated  August  28,  1873,  and  was 
supplemented  March  19,  1879.  It  contemplated  the  estabUshment 
of  a  channel  from  the  city  to  the  sea,  practicable  at  high  tide  for 
vessels  drawing  22  feet  of  water.  This  project  was  replaced  by  an 
enlarged  one  (January  16,  1882,  Annual  Keport  of  the  Chief  of  En- 
gineers for  1882,  Appendix  J  4)  contemplating  the  same  channel 
depth.  The  amoxmt  expended  under  these  projects  up  to  June  30, 
1890,  was  $1,850,528.53. 

The  project  in  force  up  to  Jime  13,  1902,  adopted  in  1890,  provid- 
ing for  a  mean  high-water  depth  of  26  feet  from  the  city  to  tne  sea, 
is  printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of 
Engineers  for  1890.  Tne  channel  depth  contemplated  by  it  was 
reported  as  having  been  obtained  at  the  end  of  the  fiscal  year  1896. 
Wnile  the  project  depth  was  hterally  obtained,  the  channel  was  very 
crooked  and  of  much  less  than  the  project  width. 

A  supplemental  plan  of  improvement  was  submitted  December  7, 
1894,  providing  for  a  detached  extension  of  the  Oyster  Bed  training 
wall,  for  the  purpose  of  sheltering  the  anchorage  in  Tybee  Roads,  as 
well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  was  authorized  by  act  of  Congress 
of  June  3,  1896,  its  estimated  cost  being  $992,250.  This  work  was 
never  finished,  the  contract  having  been  annulled  in  1899,  when  less 
than  one-third  of  the  proposed  work  was  accomplished.  The  same 
act  authorized  the  completion  of  work  for  improvmg  the  inside  route 
from  Savannah,  Ga.^  to  Beaufort,  S.  C,  at  an  additional  cost  of 
$106,700,  and  dredgmg  for  maintenance  in  Savannah  Harbor,  and 
the  sum  of  $1,005,000  was  appropriated  to  complete  these  works. 

The  amoimt  expended  uncier  the  proiect  of  1890  up  to  June  30, 
1896,  was  $3,460,049.99,  of  which  $974,504.88  was  for  dreddng  and 
$2,356,720.10  for  contraction  work.  There  had  previously  been  ex- 
pended $1,850,528.53,  giving  a  total  of  $5,310,578.52.  Between  June 
30, 1896,  and  June  30, 1902,  $712,918.84  was  expended  on  the  modified 
26-foot  project,  of  which  $84,850.98  was  for  maintenance. 

From  the  time  of  the  reported  completion  of  the  project  of  1890, 
in  July,  1896,  until  June  30,  1902,  extensive  dredging  was  done,  both 
for  maintenance  and  as  part  of  the  modification  of  uie  project. 

On  Jime  13,  1902,  Congress  adopted  a  project  which  provided  for 
the  establishment  of  a  channel  from  the  Old  Waterworks  (2  miles 
above  Savannah)  to  the  ocean,  28  feet  deep  at  mean  high  wat^r,  with 
bottom  widths  of  350  to  500  feet,  to  be  accomplished  by  dredging 
and  the  raising  of  all  existing  training  walls  between  Savannah  and 
Tybee  Roads.  It  also  provided  for  the  construction  of  mooring  dol- 
phins at  two  points  in  the  harbor — the  ''Bight"  and  Venus  Point. 
The  estimated  cost  of  the  work  was  originally  $1,567,791.  This 
amount  was  increased  by  $210,000  by  the  act  of  Congress  approved 
March  3,  1905.  This  project  will  be  foimd  printed  in  House  Docu- 
ment No.  123,  Fifty-sixth  Congress,  second  session,  and  also  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  1723. 
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The  river  and  harbor  act  of  March  3,  1905,  called  for  a  resurvey  of 
Savannah  Harbor,  Georgia,  with  plans  and  estimates  of  cost,  with  a 
view  to  securing  a  channel  to  the  sea  26  feet  deep  at  mean  low  water. 
The  survey  was  made  and  the  plans  and  estimates  prepared,  and  will 
be  foimd  printed  as  House  Document  No.  181,  Fifty-ninth  Congress, 
first  session.  This  project  was  not  adopted  by  Congress  in  its  en- 
tirety, but  the  river  and  harbor  act  of  March  2,  1907,  appropriated 
$300,000,  and  in  addition  authorized  continuing  contracts  m  tne  sum 
of  $700,000  (all  of  which  has  now  been  appropriated)  for  prosecut- 
ing the  improvement  and  for  maintenance,  in  accordance  with  the 
plans  of  the  Board  of  Engineers  for  Rivers  and  Harbors,  as  set  forth 
m  the  House  docmnent  just  referred  to.  The  recommendation  of 
the  Board  was  that  the  improvement  should  be  undertaken  in  a  ten- 
tative manner,  with  the  ooject  of  first  securing  across  the  bar  the 
maximum  depth  within  the  Umits  fixed  by  Congress  that  can  be 
maintained  by  dredging  alone,  a  21 -foot  channel  first  to  be  dredged 
and  then  gradually  deepened  until  the  limit  fixed  bjr  economy  of 
maintenance  is  reached.  The  act  authorized  such  raising  and  ex- 
tending of  dikes,  jetties,  and  other  contraction  works  as  may  be 
necessary  at  a  cost  not  to  exceed  $300,000,  and  the  purchase  of  a 
pumping  dredge  of  the  stationary  type  at  a  cost  of  $125,000.  The 
mcreased  depth  gained  upon  the  bar  is  to  be  carried  up  the  river  by 
dredging  at  such  a  rate  as  will  insure  the  same  navigable  depth  as 
is  maintained  on  the  bar. 

The  amoimt  expended  under  the  28-foot  project  (mean  high  water) 
up  to  June  30,  1908,  was  $1,643,282.29,  of  which  $214,043.28  was  for 
maintenance.  The  sum  of  $672.26  was  derived  from  sales  of  gov- 
ernment property  and  deposited  to  the  credit  of  the  appropriation. 

'Hie  expenditures  to  June  30,  1909,  imder  the  tentative  project 
adopted  March  2,  1907,  amounted  to  $633,404.34,  of  which  $124,103 
was  for  maintenance,  and  $119,676.21  was  disbursed  by  Maj.  J.  C. 
Sanford  and  Maj.  Herbert  Deakyne,  Corps  of  Engineers,  on  account 
of  the  construction  of  the  dredge  provided  for  by  the  project.  The 
siun  of  $8  was  received  from  the  sale  of  blueprints  of  the  plans  of  the 
dredge,  and  $94.28  from  sales  of  condemned  property.  Details  of 
the  dredge  construction  will  be  foimd  in  Appendix  H  9,  Annual 
Report  of  the  Chief  of  Engineers  for  1908,  ana  m  Appendix  H  10  of 
this  report.  The  total  amoimt  expended  for  the  unprovement  of 
Savannah  Harbor  up  to  June  30,  1909,  was  $8,300,183.99.  A  totaf 
of  $1,075.94  was  received  from  sales  of  condemned  property  and  of 
blueprints.  The  siun  of  $500  was  deposited  to  the  credit  of  the  ap- 
propriation by  the  clerk  of  the  United  States  circuit  court  for  the 
southern  district  of  Georgia.  The  expenditure  of  this  sum  has  se- 
cured and  maintained  the  various  objects  had  in  view  in  projects 
heretofore  stated,  and  with  the  net  result  of  securing  a  navigable 
channel  not  less  than  22  feet  deep  at  mean  low  water  from  the  wharves 
of  Savannah  to  Tybee  Roads,  and  not  less  than  24  feet  thence  to 
the  sea. 

The  mean  rise  and  fall  of  the  tide  on  the  outer  bar  is  7  feet;  on 
Tybee  ElnoU,  6.8  feet;   and  at  the  iipper  limit  of  the  harbor,  6.4  feet. 

During  the  fiscal  year  the  three  United  States  dredges  removed  a 
total  of  1,048,846  cubic  yards  of  material  for  the  advancement  of 
the  project.    Of  this,  about  110,000  cubic  yards  was  upon  the  ocean 
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bar,  707,000  cubic  yards  in  the  roads,  61,000  cubic  yards  on  the 
Knoll,  and  171,000  cubic  yards  on  the  middle  ground  near  the  quar- 
antine station.  Ten  thousand  one  hundred  and  forty-one  and  forty- 
four  one-hundredths  tons  of  rock  and  912.15  cubic  yards  of  brush 
fascines  were  used  by  D.  Power  &  Co.  in  completing  their  contract 
for  raising  dikes  and  training  walls,  and  14,969.74  tons  of  rock  were 
used  by  Koderick  G.  Ross  in  his  contract  for  raising  and  strengthen- 
ing the  North  Long  Island  and  Cockspur  Island  training  walls. 
Work  under  this  last-named  contract  is  still  in  progress.  The  Simona- 
Mayrant  Company  completed  their  contract  for  reopening  the 
Screvens  Ferry  route  by  aredging,  at  a  total  cost  of  $2,674.40.  They 
also  completed  supplementary  contract  for  dredging  in  Mud  River 
Cut,  where  5,624  cubic  yards  of  material  were  removed.  These 
things,  i.  e.,  the  work  at  Screvens  Feriy  and  Mud  River  Cut,  form 
no  part  of  the  improvement  of  Savannah  Harbor,  but  were  rendered 
necessary  in  consequence  of  regulating  works  built  in  the  harbor. 

In  addition  to  the  above,  the  United  States  dredges  removed 
691,203  cubic  yards  of  material  from  the  river  above  quarantine  sta- 
tion, depositing  the  same  at  Venus  Point,  from  whence  about  380,000 
cubic  yards  had  been  pumped  ashore  at  the  close  of  the  year.  The 
remainder  is  still  to  be  rehandled.  This  last  dredging  was  primarilv 
for  the  purpose  of  maintenance  and  was  the  only  mamtenance  woik 
that  was  done  during  the  year,  but  it  was  foimd,  by  comparing  the 
present  condition  in  the  river  with  that  of  three  years  previous,  that 
a  substantial  advance  has  been  made  toward  the-  26-foot  project 
(mean  low  water).  As  careful  an  adjustment  as  can  be  made  between 
the  two  indicates  that  $57,591  worth  of  work  has  been  done  for  main- 
tenance during  the  year. 

All  of  the  money  authorized  for  the  tentative  project  has  been 
appropriated,  but  it  is  not  yet  all  expended.  It  will  be,  however,  by 
the  30th  of  June,  1910.     For  a  detailed  report  of  what  has  been  accom- 

Slished  in  this  experiment,  attention  is  mvited  to  the  report  of  the 
istrict  oflScer,  Appendix  O  1,  herewith. 

Briefly,  the  results  indicate  very  clearly  that  a  channel  26  feet  deep 
at  mean  low  water  can  be  readily  secured,  at  a  cost  within  the  esti- 
mate, across  Tybee  bar  and  through  the  roads,  and  also  that  it  can  be 
maintained  at  very  moderate  expense,  and  that  the  26-foot  depth 
can  be  carried  up  the  river  to  the  upper  limit  of  the  city  at  a  cost 
within  the  estimate  given  in  the  1905  project.  In  short,  that  the 
project  can  be  carried  out  within  the  original  estimate  and  that  it 
gives  every  promise  of  being  reasonably  permanent  and  easily  main- 
tained, ft  IS  estimated  that  it  will  cost  $1,545,000,  in  addition  to 
funds  now  available,  to  complete  the  project.  It  is  recommended 
that  the  project  be  adopted  with  a  view  to  its  completion  by  the  30th 
of  June,  1914,  the  appropriation  to  be  made  in  four  annual  install- 
ments, the  first  three  of  $400,000  each  and  the  last  in  an  amount  suf- 
ficient to  make  up  the  balance. 

It  is  proposed  to  expend  the  balance  on  hand  and  the  additional 
appropriation  recommended  in  maintaining  and  carrying  forward,  as 
authorized,  the  general  project  of  1905,  prmted  as  House  Document 
No.  181,  Fifty-ninth  Congress,  first  session,  with  onlv  such  slight 
modifications  as  to  the  extent  of  dikes  and  {raining  walls  to  be  raised 
and  strei^thened  as  experience  may  indicate  to  be  desirable  and  nec- 
essary.   The  additional  work  proposed  is  for  extension  of  benefits. 
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The  estimate  submitted  for  the  fiscal  year  1911  is  for  maintenance 
only,  leaving  it  for  Congress  to  decide  to  what  extent  it  proposes  to 
further  prosecute  the  work  of  improvement  at  this  locality. 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  reported  to  be  somewhat  more  than  1,000,000  and  the 
total  value  of  maports  and  exoorts  about  $34,000,000.  In  1890  the 
total  tonnage  was  reported  to  nave  increased  about  2,000,000  and  the 
value  of  imports  and  exports  to  $152,000,000.  For  the  calendar  year 
1908  the  total  amount  of  freight  received  and  shipped  at  the  port  was 
3,899,361  tons,  valued  at  $167,941,267.  The  commerce  consists  prin- 
cipally of  naval  stores,  fertilizers,  produce,  iron,  cotton,  liunber,  and 
general  merchandise. 

Attention  is  invited  to  a  detailed  discussion  of  the  commerce  of 
Savannah  Harbor  contained  in  Appendix  O  I  of  this  report. 

The  eflFect  of  the  improvement  upon  freight  rates  since  1896  has 
been  a  reduction  of  from  30  to  50  per  cent,  according  to  the  nature  of 
the  commodity. 

A  list  of  Reports  of  the  Chief  of  Engineers  and  executive  docu- 
ments, in  whicn  the  various  projects,  examinations,  surveys,  maps, 
etc.,  are  printed  may  be  found  on  page  272  of  the  Annual  Keport  of 
the  Chief  of  Engineers  for  1905.  A  map  of  the  harbor,  showing  con- 
ditions on  June  30,  1906,  wiD  be  foimd  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  opposite  page  1192. 

Reference  to  report  on  resurvey  of  the  harbor  required  by  the  river 
and  harbor  act  of  March  3,  1905,  will  be  found  on  page  311  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1906. 

July  1,  1908,  balance  unexpended «|376, 051. 89 

Amount  received  from  sales  of  government  property 57. 38 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 400, 000. 00 

776, 109.  27 
June  30, 1909,  amoimt  expended  during  fiscal  year: 

For  works  of  improvement $248, 562. 74 

For  maintenance  of  improvement #. 57, 591. 00 

6  306,153.74 


July  1, 1909,  balance  unexpended 469, 955. 53 

July  1,  1909,  outstanding  liabilities 44, 473. 30 

July  1,  1909,  balance  available 425, 482. 23 

July  1,  1909,  amount  covered  by  uncompleted  contracts 62, 162. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 200, 000. 00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  0  1.) 

2,  Savannah  River  below  Augusta,  Ga, — This  river  is  navigable 
from  Savannah  to  Augusta,  Ga.,  a  distance  of  202  miles.  Previous 
to  improvement  there  were  numerous  shoals  in  the  river,  with  less 
than  3  feet  at  summer  low  water,  the  other  obstructions  consisting  of 
overhanging  trees,  snags,  and  sunken  logs.     The  aggregate  length 

« Includes  $12,306.36  for  construction  of  dredge. 
&  Includes  16,974.57  for  construction  of  dredge. 
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of  river  upon  which  there  was  less  than  5  feet  was  about  9,800  feet, 
divided  up  into  10  shoals,  and  the  controlling  depth  was  about  2ifeet. 

The  original  project,  submitted  December  22,  1880,  provided  for 
securing  a  5-foot  channel,  80  feet  wide,  by  means  or  removal  of 
snags,  trees,  sand  bars,  etc.,  and  protection  of  banks,  at  a  cost  of 
$91,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $93,480.09. 

The  existing  project,  adopted  in  1890,  provides  for  the  establish- 
ment of  a  navigable  steamboat  channel  5  icet  deep  at  ordinary  sum- 
mer low  water  between  the  cities  of  Augusta  and  Savannah,  to  be 
accomplished  by  removing  sand  and  gravel  bars,  regulating  portions 
of  the  river,  revetting  caving  banks,  closing  incipient  cut-offs,  and 
removing  snags  and  Ibgs  from  the  channel  and  overhanging  trees 
from  the  ban&  of  the  stream. 

The  total  estimated  cost  of  this  improvement,  in  round  numbers, 
was  $332,000,  on  the  supposition  that  funds  would  be  regularly  and 
adequately  supplied,  besides  $3,000  to  $5,000  annually  for  mainte- 
nance. 

The  amount  expended  upon  the  work  imder  the  existing  project 
up  to  June  30,  1909,  was  $405,195.96  (of  which  $46,742.50  was  for 
maintenance),  which,  added  to  the  amount  previously  expended, 
gives  a  total  expenditure  for  this  work  of  $498,676.05. 

A  total  of  $655.77  has  been  received  from  sales  of  unserviceable 
property  and  deposited  to  the  credit  of  the  appropriation. 

Tlie  work  done  under-  the  present  project  has  resulted  in  the 
removal  of  great  numbers  of  snags  and  stumps  from  the  river  chan- 
nel and  the  cutting  of  numerous  overhanging  trees  on  the  banks. 
Sand  bars  have  been  removed  by  means  of  training  dikes  and  shore 
protection  at  11  localities.  A  great  deal  of  work,  however,  remains 
to  be  done,  principally  in  the  upper  30  miles  of  the  river,  where 
there  are  sand  shoals  with  only  3  feet  of  water  over  them.  A  great 
many  snags  also  require  rWnoval. 

All  work  done  during  the  fiscal  year  was  for  maintenance  and  con- 
sisted of  the  following: 

Two  thousand  one  hundred  and  sixty-four  snags  and  154  stumps 
were  removed  from  the  channel  and  95  logs  and  3,198  overhanging 
trees  cut  on  the  banks  of  the  stream.  Temporary  relief  was  ren- 
dered to  navigation  by  the  dragging  of  heavy  anchors  back  and  forth 
across  Tweedys  sand  oar  by  the  snag  boat  Tugaloo.  Assistance  was 
rendered  by  the  snag  boat  to  the  river  steamer  Two  States,  which  sunk 
in  the  channel  at  Augusta,  the  work  done  enabling  the  owners  to 
raise  the  boat  and  prevent  it  becoming  a  total  wreck  and  a  serious 
obstruction  to  navigation.  A  sunken  lighter  which  obstructed  navi- 
gation was  also  removed.  Repairs  and  alterations  to  the  snag  boat 
were  in  progress  at  the  close  of  the  fiscal  year. 

The  proportion  of  the  approved  project  accomplished  up  to  June  30, 
1909,  was  about  75  per  cent. 

At  the  close  of  the  fiscal  year  the  project  depth  of  5  feet  can  be 
carried  from  Savannah  to  Augusta,  exempt  at  two  or  three  places 
near  Augusta,  where  the  controlling  depth  at  an  ordinary  sts^  of 
summer  low  water  is  3  feet.  The  river  very  rarely  goes  below  3 
feet  and  rises  more  than  30  feet  in  times  of  floods,  frequently  standing 
for  long  periods  at  several  feet  above  summer  low  water.    Existing 
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training  and  shore  protection  dikes  are  in  a  generally  fair  condition, 
except  in  the  case  of  those  at  Tweedys  bar,  some  of  which  are  in 
need  of  extension  and  repair. 

In  the  upper  30  miles  of  the  river  the  banks  in  many  places  cave 
more  or  less  with  every  high  freshet,  and  the  problem  or  obtaining 
and  maintaining  the  project  depth  has  been  treated  in  full  in  the 
report  of  the  survey  above  referred  to. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendeu  toward  keeping  the  channel  cleared  of  snags 
and  similar  obstructions,  and  in  repairing  existing  training  and 
shore  protection  dikes  and  constructing  others  where  necessary. 
The  additional  work  proposed  is  for  extension  of  benefits. 

Prior  to  the  improvement  the  commerce  was  small,  but  its  quantity 
unknown.  The  total  commerce  of  the  river  during  the  calendar  year 
1908  amounted  to  48,274  tons,  valued  at  $5,425,800.     It  consists 

f)rincipally  of  cotton  and  cotton-factory  products,  naval  stores, 
ertilizers,  and  general  merchandise.  There  was  also  rafted  down 
the  river  during  1908  about  15,000,000  feet  b.  m.  of  timber,  valued  at 
about  $150,000. 

The  effect  of  the  improvement  upon  freight  rates  has  been  a 
reduction  of  from  30  to  50  per  cent,  according  to  the  natiu*e  of  the 
commodity. 

A  list  of  Reports  of  the  Chief  of  Engineers  and  of  executive  docu- 
ments, in  which  projects  of  improvement,  maps,  etc.,  are  printed,  may 
be  found  on  pages  274  and  275  of  the  Annual  Keport  of  the^  Chief  of 
Engineers  for  1905. 

Keport  on  examination  and  survey  of  the  Savannah  River,  for 
30  miles  below  Augusta,  will  be  found  printed  as  House  Document 
No.  962,  Sixtieth  Congress,  first  session.  Report  on  examination 
and  survey  of  Savannah  River  at  Augusta,  ordered  by  the  river  and 
harbor  act  of  March  3,  1909,  will  be  submitted  to  Congress  at  its 
next  session. 

July  1,  1908,  balance  unexpended $17,^04.  76 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 25,000.00 

42,504.76 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 12, 025.  04 

July  1,  1909,  balance  unexpended 30, 479.  72 

July  1,  1909,  outstanding  habilities 4, 923.  89 

July  1,  1909,  balance  available 25, 555.  83 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  0  2.) 

S.  Savannah  River  aiove  Augusta,  Oa. — This  portion  of  the 
Savannah  River  is  navigable  only  by  pole  boats  from  the  locks,  7 
miles  above  the  city  of  Augusta,  to  Petersburg,  a  distance  of  48  miles. 
In  its  original  condition  the  river  at  low  water  was  navigable  only 
with  great  difficulty,  on  accoimt  of  shallow  water,  obstructing  logs,  etc. 
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The  original  project  of  improvement,  submitted  February  8,  1879, 
provided  tor  a  3Tfoot  channel,  30  feet  wide,  from  Augusta,  Ga.,  to 
Trotters  shoals  and  the  removal  of  snags,  trees,  etc.,  to  the  Tugaloo 
River,  at  a  cost  of  $45,000. 

Under  this  project  there  was  expended,  prior  to  operations  imder 
the  existing  project,  $39,000. 

The  existing  plan  of  improvement,  adopted  by  Congress  July  13, 
1892,  provides  for  the  establishment,  between  retersburg  and  the 
locks,  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
during  ordinary  summer  low  water  for  pole  boats  drawing  2  feet  and 
of  an  upstream  channel  navigable  for  pole  boats  drawing  1.3  feet  of 
water.  This  is  to  be  obtained  by  removing  logs  and  overhanging 
trees;  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  constructing  training  walls,  to  increase  flow 
of  water  through  sluices.    The  total  estimated  cost  is  $33,000. 

The  total  amount  expended  under  the  present  project  up  to  June 
30,  1909,  was  $24,004.40,  w^hich,  added  to  that  previously  expended, 
gives  a  total  for  this  work  of  $63,004.40.  No  funds  have  been 
expended  for  maintenance. 

The  work  accomplished  under  this  project  has  given  a  downstream 
channel  about  2  feet  deep  and  an  upstream  channel  of  the  project 
depth.  In  many  places,  however,  these  channels  are  difficult  to  navi- 
gate and  are  capaole  of  greater  improvement. 

The  proportion  of  the  approved  project  accomplished  up  to  Jime 
30,  1909,  was  about  60  per  cent. 

Authority  has  recently  been  granted  to  a  private  company  to  con- 
struct a  dam  across  the  Savannah  River  about  20  miles  aoove  the 
dam  at  Augusta,  to  be  60  feet  high  and  provided  with  locks  of  suffi- 
cient size  to  pass  an  ordinary  river  steamboat.  The  pool  formed  by 
this  dam  will  drown  out  the  principal  shoal  on  that  portion  of  the 
river  now  imder  improvement,  and  when  this  dam  is  completed  and 
the  lock  ready  for  operation,  a  new  survey  should  be  made  and  a  new 
project  prepared  to  conform  to  the  new  conditions. 

The  work  of  the  year  was  for  improvement  and  consisted  in  the 
removal  of  52  snags.  111  logs,  and  52  cubic  yards  of  loose  rock  from 
the  channel  and  cutting  294  overhanging  trees  from  the  banks,  and 
the  placing  of  440  cubic  yards  of  rock  in  repairing  existing  dams. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  toward  the  removal  of  obstructions  and 
the  widening  and  deepening  of  the  channel. 

The  additional  work  proposed  is  for  extension  of  benefits. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  and  about 
12,000  bales  of  cotton  came  down. 

Complete  figures  for  the  commerce  of  1908  was  unobtainable  for 
the  reasons  set  forth  in  Appendix  0  3.     It  is  probable  that  such 
.  commerce  did  not  differ  greatly  from  the  customary  amount  for  the 
past  eight  years,  which  averaged  2,995  tons,  valued  at  $169,780. 

The  commerce  consists  of  cotton,  ^ain,  fertilizers,  hay,  cord  wood, 
and  general  merchandise,  and  is  earned  on  exclusively  By  pole  boats. 

The  eflfect  of  the  improvement  has  been  to  render  navigation  safer 
and  easier,  but  it  is  impossible  to  determine  whether  it  has  caused  any 
reduction  in  freight  rates. 

A  list  of  reports  of  the  Chief  of  Engineers  and  of  executive  docu- 
ments containing  the  projects  of  improvement,  maps,  etc.,  may  be 
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found  on  page  276  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

July  1,  1908,  balance  unexpended 12,710.83 

June    30,   1909,    amount    expended    during    fiscal    year,    for    worka  of 
improvement 1, 715. 23 

July  1,  1909,  balance  unexpended 995. 60 

Amount  (estimated)  required  for  completion  of  existing  project 8, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  work  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  0  3.) 

4.  Harbor  at  Darien,  and  Doboy  bar,  Georgia — (a)  Darien  Ear- 
bar. — This  harbor  is  navigable  from  its  mouth  to  the  town  of  Darien^ 
a  distance  of  13  miles. 

In  its  original  condition  it  was  obstructed  at  seven  points  by  shoals^ 
with  mean  low- water  depths  of  from  6i  to  10*  feet.  Between  the 
shoals  there  was  nowhere  less  than  12  feet  at  mean  low  water. 

There  was  expended  on  this  harbor  in  1879  for  dredging  $8,000, 
without  any  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1885, 
contemplates  the  establishment  of  a  navigable  channel  12  feet  deep  at 
mean  low  water  between  Darien  and  Doboy  at  an  estimated  cost  of 
$170,000.  Work  was  not  begun  under  this  project  until  1891.  The 
total  amount  expended  under  it  up  to  June  30,  1909,  was  $157,365.96 
(of  which  $20,572.75  was  for  maintenance),  which,  added  to  the 
amount  previously  expended,  gives  a  total  for  this  work  of 
$165,365.96.  The  work  done  under  the  present  project  has  resulted 
in  a  navigable  channel  12  feet  deep  at  mean  low  water  from  Darien  to 
Doboy.     The  project  was  reported  as  completed  July  11,  1905. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

On  June  30,  1909,  the  controlling  depth  in  the  harbor  was  10  feet 
at  mean  low  water,  shoaUng  having  occurred  at  several  places  since 
the  proiect  depth  of  12  feet  was  obtained  in  July,  1905.  The  mean 
rise  and  fall  of  tide  is  from  6.5  feet  at  Darien  to  7  feet  at  the  entrance. 

The  additional  work  proposed  is  for  maintenance  only. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000  and  the 
value  of  exports  at  between  $600,000  and  $700,000.  The  commerce 
consists  almost  entirely  of  timber,  and  in  1908  the  total  shipments 
amounted  to  33,856,228  feet,  valued  at  $501,312.  In  addition  there 
was  55,485,000  feet  rafted  through  the  harbor  to  Sapelo  and  to 
Savannah.  The  local  freight  handled  at  the  port  during  1908 
amounted  to  3,000  tons,  valued  at  $180,000. 

The  improvement  of  this  harbor  has  rendered  it  possible  to  ship 
lumber  from  Darien,  which  before  was  impracticable,  and  has  caused 
a  reduction  in  freight  rates  of  about  15  per  cent. 

A  list  of  the  Reports  of  the  Chief  of  Engineers  in  which  the  proj- 
ect of  improvement,  historv  of  the  work,  etc.,  are  printed  may  be 
found  on  page  277  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Doboy  bar,  Georgia.  ,    ,^,^,  Ar> 
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(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement $10, 000.00 
Submitted   in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Doboy  bar, — In  1888,  $5,795.40  was  spent  in  harrowing  and 
water-jet  work  on  this  bar  without  result.  In  its  original  condition 
th0re  was  about  12  feet  at  mean  low  water  in  the  old  channel,  which 
was  very  crooked,  so  that  the  entrance  was  not  much  used. 

The  project  for  its  improvement,  adopted  by  act  of  Congress  of 
March  3,  1899,  provides  for  creating  a  cnannel  by  dredging  24  feet 
deep  at  mean  high  water  and  300  feet  wide,  estimated  to  cost  $70,000. 
The  proposed  channel  is  some  distance  north  of  the  old  channel. 

The  amount  expended  under  the  project  up  to  June  30,  1909,  was 
$49,134.04,  which,  added  to  the  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $54,929.44.  No  funds  have  been 
expended  for  maintenance. 

fey  act  of  CJongress  approved  June  13,  1902,  this  work  was  consoU- 
dated  with  Darien  Harbor. 

No  work  was  done  during  the  fiscal  year. 

The  work  which  has  been  done  under  the  existing  project  secured 
a  channel  across  the  bar  150  feet  in  width,  with  a  controUing  depth 
of  12  feet  at  mean  low  water,  but  this  channel  was  never  marked  or 
used,  and  a  recent  examination  shows  that  it  has  shoaled  until  it  onlv 
affords  a  depth  of  7  feet  at  mean  low  water.  The  mean  rise  and  fall 
of  the  tide  is  7  feet. 

Practically  no  advancement  has  been  made  toward  the  completion 
of  the  project  and  it  is  quite  doubtful  if  the  desired  improvement  at 
this  bar  can  be  effected  by  dredging  alone,  except  at  great  cost.  None 
of  the  natural  or  artificial  channels  across  the  bar  appear  to  have  any 
stability.  Extensive  sand  shoals  lie  to  the  north  and  south  of  the 
entrance  to  the  sound,  and  the  material  composing  them  is  easily 
transported  by  the  littoral  currents,  which  are  very  strong  in  this 
vicimty  under  the  influence  of  northeast  or  southeast  winds. 

The  buoved  channel  across  the  bar,  which  does  not  follow  the  Una 
where  dredging  was  done,  affords  a  depth  of  about  11  feet  at  mean 
low  water  and  has  a  bad  turn  in  it.  An  examination  made  recently 
under  unfavorable  circumstances  indicates  that  a  better  and  straighter 
channel  can  be  found  affording  a  depth  of  12  feet.  If  this  fact  is 
verified  by  a  more  complete  examination,  the  Light-House  depart- 
ment will  be  advised  so  that,  if  deemed  proper,  the  buoys  may  be 
shifted  to  mark  what  appears  to  be  the  best  water. 

No  additional  work  is  proposed  and  no  appropriation  is  recom- 
mended. 

The  commerce  interested  in  this  bar  consists  of  lumber  received 
from  the  Altamaha  River  and  its  tributaries,  the  bulk  of  which  is 
now  sliipped  from  Sapelo  Sound  and  St.  Simons  Sound,  north  and 
south,  respectively,  of  Doboy  bar.  During  the  calendar  year  1908 
2,379,228  feet  of  lumber,  valued  at  $46,200,  crossed  the  bar. 

A  Hst  of  the  Reports  of  the  Chief  of  Engineers  and  of  executive 
documents  in  which  projects,  maps,  and  history  of  the  work  are 
printed,  may  be  found  on  page  278  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1905. 

(See  Appendix  O  4.) 
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5.  Altamdha,  Oconee,  and  Ocmvlgee  rivers,  Oeorgia. — These  three 
improvemeiits  were  consolidated  by  the  river  and  harbor  act  of  March 
2,1907. 

(a)  Altamaha River,  Oeorgia— T\m  river  is  formed  by  the  junction 
of  the  Oconee  and  Ocmulffee  rivers.  At  a  point  some  25  mues  from 
its  mouth  the  river  branches,  and  the  river  traffic  reaches  the  ocean 
by  two  routes — one  by  the  north  branch  by  way  of  Darien,  and  the 
other  by  the  south  branch  to  where  it  intercepts  the  mside  waterway, 
which  passage  is  taken  to  Brunswick. 

Before  improvement  the  Altamaha  River  was  obstructed  by  rock 
leches,  sand  bars,  snags,  sunken  logs,  and  overhanging  tre^.  The 
low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  project  of  unprovement,  submitted  in  1875,  contem- 
plated a  channel  4  feet  deep  and  80  feet  wide  from  Macon  to  Darien 
oy  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  at  a  cost  of  $162,000. 

Under  it  and  its  modifications  there  was  expended  up  to  June  30, 
1890,  $64,776.59. 

The  existing  project  of  improvement,  adopted  bv  Congress  in  1890, 
provides  for  the  establishment  of  a  channel  3  feet  deep  at  summer  low 
water  throughout  the  river  above  Darien.  This  is  to  oe  accomplished 
bv  removing  rock  shoals  and  sand  bars,  building  deflecting  dikes,  and 
Closing  incipient  cut-offs,  removing  snags  and  sunken  logs  from  the 
channel  and  overhanging^  trees  from  the  banks  of  the  stream,  and  re- 
vetting caving  banks.  The  total  estimated  cost  of  the  improvement 
is  $129,000,  provided  funds  are  regularly  and  adequately  suppUed, 
besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  on  the  work  under  the  present  project  up  to 
June  30,  1909,  was  $94,059.68  (of  which  $17,188.64  was  for  main- 
tenance), which,  added  to  the  amount  previously  expended,  gives  a 
total  expenditure  for  this  work  of  $158,836.27. 

A  total  of  $111.50  has  been  received  from  proceeds  of  sales  of  un- 
serviceable property  and  deposited  to  the  credit  of  the  appropriation. 

This  expenditure  has  resulted  in  the  removal  of  two  rock  shoals, 
six  sand  bars,  numerous  snags,  sunken  logs,  stumps,  and  overhanging 
trees,  and  the  straightening  or  the  river  at  several  points  by  cut-offs. 

The  river  is  navigable  from  the  forks  to  Darien,  a  distance  of  131 
miles,  and  to  where  it  reaches  the  inside  waterway.  The  lower  section 
of  the  river  is  affected  by  the  tides.  The  worst  shoal  is  at  Coupers 
bar,  ivhich  at  low  water  has  only  about  3  feet  of  water,  but  by  waiting 
on  tides  5  feet  can  be  had  at  this  place.  The  controlling  depth 
above  the  tidal  range  is  about  2^  feet  at  summer  low  water.  The 
river  is  subject  to  freshets,  and  in  the  upper  sections  the  freshet 
height  at  times  goes  20  feet  above  the  low  summer  stage.  The  lower 
section  is  bordered  by  low  swamp  lands,  and  the  freshets  rise  from  5 
to  10  feet  over  the  banks. 

The  work  done  during  the  year  for  maintenance  consisted  of  the 
removal  of  209  snags  and  10  stumps  and  the  cutting  of  406  over- 
hanging trees.  Work  for  improvement  consisted  of  the  completion 
of  a  training  wall  at  Oglethorpe  Bluff  and  the  removal  of  a  false  point 
at  Buggs  Suck. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1909,  was  about  80  per  cent. 
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It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  recommended  in  removing  sna^,  stumps,  and  over- 
hanging treesj  in  removing  sand  bars  and  rock  Sioals,  and  in  repwring 
old  woms  of  miprovement. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  commerce  of  the  river  before  the  improvement  was  begun  was 
reported  to  have  amounted  to  about  100,000  tons  annually,  valued  at 
about  $1,000,000.  During  the  calendar  year  1908  it  amounted  to 
13,700  tons,  valued  at  1,110,000.  There  was  also  rafted  down  the 
river  during  the  same  period  45,855,000  feet  b.  m.  of  timber,  valued 
at  $614,950. 

As  nearly  as  can  be  determined,  the  eflfect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 

A  list  of  Annual  Reports  of  the  Chief  of  Engineers  and  of  executive 
dociunents  containing  projects  of  improvement,  history  of  the  work, 
maps,  etc.,  may  be  found  on  page  279  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905. 

July  1, 1908,  balance  unexpended |10, 639. 32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March3,1909 10,OOaOO 

20,639.32 
June  30, 1909,  amount  expended  diuing  fiscal  year: 

For  works  of  improvement |1, 204. 09 

For  maintenance  of  imbrovement 1, 160. 00 

2,364.09 


July  1, 1909,  balance  unexpended 18,275.23 

July  1,  1909,  outstanding  liabilities 782.35 

July  1, 1909,  balance  available 17,492. 88 


Amount  (estimated)  required  for  completion  of  existing  project 94, 160. 00 

Amoimt  that  can  be  profitably  expended  iii  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Oconee  River,  Georgia. — The  head  of  navigation  on  this  river  is 
MilledgeviUe.  Ga.,  147  miles  from  the  mouth,  though  at  present  this 
point  can  only  be  reached  during  hi^h  stages  of  the  river. 

The  river  is  navigable  also  for  a  distance  of  17  miles  between  the 
Georgia  Railroad  bridge  (54  miles  above  MilledgeviUe)  and  the 
northern  boundary  of  Greene  County.  Between  Milledgeville  and 
the  Georgia  Railroad  bridge,  above,  tne  river  is  obstructed  by  obsta- 
cles, both  natural  and  artificial,  and  is  incapable  of  improvement 
except  by  an  expensive  system  of  locks  and  dams.  At  ordinary  stages 
the  river  is  at  present  only  navigable  to  a  point  about  25  miles  above 
Dublin,  Ga.,  a  distance  or  104  miles  from  its  mouth.  In  its  original 
condition  this  river  was  used  principally  for  navigation  at  nigh 
stages.  At  low  water  there  were  numerous  shoals  and  snags,  there 
probably  being  less  than  2  feet  on  many  sand  bars  and  rock  ledges. 

The  originarproject  was  submitted  January  29, 1875,  and  provided 
for  the  removal  or  snags,  overhanging  trees,  etc.,  cutting  on  points, 
and  making  cut-oflfs,  at  a  cost  of  $10,150. 

<^  See  consolidated  money  statement  on  page  348. 
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Under  this  project  and  its  modifications  there  was  expended,  pre- 
vious to  the  commencement  of  operations  under  the  existing  project, 
the  sum  of  $44,822.18. 

The  existing  project  of  improvement  was  adopted  by  Congress 
September  19, 1890.  It  provides  for  the  establishment  of  a  navigable 
channel  3  feet  deep  at  ordinary  sunmier  low  water  from  Milledgeville 
to  the  mouth.  Tnis  is  to  be  accomplished  by  removing  rock  shoals 
and  sand  bars,  revetting  caving  banks,  and  closing  incipient  cut-oflfs, 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  ban^  of  the  stream.  The  cost  of  improvement  is  esti- 
mated at  $171,000,  besides  from  $3,000  to  $5,000  lor  annual  mainte- 
nance, llie  river  and  harbor  act  of  March  3,  1905,  authorized  the 
expenditure  of  $3,000  of  the  amount  appropriated  to  be  applied  to 
cleaning  out  the  river  from  the  Georgia  Railroad  bridge  to  the  north- 
em  boundary  of  Greene  County,  Ga.,  thus  bringing  tms  short  section 
under  improvement. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1909,  was  $150,421.27  (of  which  $15,944.47  was  for  maintenance), 
which,  added  to  the  amoimt  previously  expended,  gives  a  total 
expenditure  for  this  work  of  $195,243.45. 

A  total  of  $648.77  has  been  received  from  sales  of  unserviceable 
property,  which  was  deposited  to  the.credit  of  the  appropriation. 

As  a  result  of  this  expenditure  numerous  snags  and  logs,  bowlders, 
and  overhanging  trees  have  been  removed,  several  cut-ofTs  opened  and 
others  closed,  six  training  dikes  and  one  spur  dam  and  800  lineal  feet 
of  shore  protection  built,  and  five  rock  shoals  and  several  sand  shoals 
removed  below  MilledgeviUe.  Between  the  Georgia  Railroad  bridge, 
above  MilledgeviUe,  and  the  northern  boundary  of  Greene  County 
the  most  troublesome  obstructions  have  been  removed  from  the 
channel  and  numerous  overhanging  trees  and  logs  cut  on  the  banks. 

Work  done  during  the  fiscal  year  for  maintenance  consisted  of  the 
removal  of  3,278  snags  and  3  stumps  from  the  channel  and  the  cut- 
ting of  8,010  overhanging  trees  ancl  girdling  of  49  large  trees  on  the 
banks. 

For  improvement,  100  cubic  yards  of  rock  were  removed  from  the 
channel  at  Devils  Elbow  and  450  cubic  yards  of  earth  dredged  from 
the  shoal  at  Steamboat  bight;  shore  protection  and  a  training  dike 
were  constructed  at  Fish  Trap  shoals  and  350  cubic  yards  of  stone 
quarried  for  use  in  proposed  dike  work. 

On  June  30,  1909.  tne  controlling  depth  at  ordinary  summer  low 
water  between  the  lorks  and  Dublm  was  about  3  feet,  though  the 
channel  is  very  crooked  and  too  narrow  for  easy  navigation.  Between 
Dublin  and  the  Central  of  Georgia  Railway  bridge,  25  miles  above, 
the  controlling  depth  was  2.5  feet,  and  between  the  latter  point 
and  Milledgeville,  2  feet.  From  the  Georgia  Railroad  bridge,  above 
Milledgeville,  to  the  northern  boundary  of  Greene  County,  the  con- 
trolling depth  was  2.5  feet.  This  river  occasionally  falls  below  these 
depths  and  frequently  rises  to  20  feet  above  them. 

The  proportion  of  the  approved  project  accomplished  up  to  June  30, 
1909,  was  about  85  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  the  removal  of  snags  and  stumps  from 
the  channel  and  the  cutting  of  overhanging  trees  from  the  forks  to 
Milledgeville;  the  removal  of  rock  and  sand  shoals  between  the  forks 
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and  the  Central  of  Georgia  Railway  bridge,  25  miles  above  Dublin; 
in  making  repairs  to  existing  dikes  and  protecting  caving  banks;  and 
in  closing  incipient  cut-o^  and  opening  others  wherever  found 
advisable. 

The  additional  work  proposed  is  for  extension  of  benefits  between 
the  forks  and  Milledgeville.  No  additional  work  above  Milledgeville 
is  proposed. 

No  reliable  statistics  of  the  commerce  of  the  river  before  the 
improvement  was  begun  are  available.  During  the  calendar  year 
1908  the  amoimt  of  freight  carried  on  the  river  between  the  forks  and 
Milledgeville  amounted  to  19,000  tons,  valued  at  $247,000.  There 
was  a£o  rafted  on  this  portion  of  the  river  during  1908,  17,390,000 
feet  b.  m.  of  timber,  valued  at  $258,000. 

As  nearly  as  can  be  determined  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  rreight  rates. 

A  list  of  the  Aniiual  Reports  of  the  Chief  of  Engineers  and  of 
executive  dociunents  containing  the  various  projects,  map,  history 
of  the  work,  etc.,  may  be  founcT printed  on  pages  280  and  281  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

July  1,  1908,  balance  unexpended • $12, 646. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 16,000.00 

27,646.51 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $5,000. 00 

For  maintenance  of  improvement 4, 490. 19 

9,400.19 

July  1,  1909,  balance  unexpended 18,155.32 

July  1,  1909,  outstanding  liabilities 1,840.89 


July  1, 1909,  balance  available 16, 314. 43 

Amount  (estimated)  required  for  completion  of  existing  project 88, 332. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (<*) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  OcmuLgee  River j  Geor^, — In  its  original  condition  this  river 
was  used  for  navigation  chiefly  at  high  stages.  At  low  water  there 
were  numerous  shoals  and  snags,  there  probably  being  less  than  2 
feet  on  many  sand  bars  and  rocK  ledges. 

The  head  of  navigation  on  this  river  is  Macon,  a  distance  of  202 
miles  from  the  forks. 

The  original  project  was  submitted  in  1875  and  provided  for  a 
channel  80  feet  wide  and  4  feet  deep  at  low  water,  to  be  accomplished 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  from  Macon  to  Darien,  at  a  cost  of  $162,000. 

The  amount  expended  under  this  project  and  its  modifications  prior 
to  operations  under  the  existing  project  was  $79,390.73. 

a  See  consolidated  money  statement  on  page  348. 
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The  existing  project  of  improvement,  adopted  by  Congress  Sep- 
tember 19,  1890,  provides  for  the  establishment  of  a  navigable  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the 
river^s  mouth.  This  is  to  be  obtained  by  removing  rock  shoals  and 
sand  bars,  closing  incipient  cut-offs,  revetting  caving  banks,  and 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  gi^ten  in  the  project  of  1890  is 
estimated  at  $210,000,  provided  funds  are  regularly  and  adequately 
provided,  besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1909,  was  $278,367.49  (of  which  $27,483.76  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total  or 
$357,758.22. 

A  total  of  $802.26,  received  from  sales  of  unserviceable  property, 
have  been  received  and  deposited  to  the  credit  of  the  appropriation. 

The  work  under  the  present  project  has  resulted  in  a  navigable 
channel  from  the  forks  to  Macon.  A  great  deal  of  work,  however, 
remains  to  be  done  between  Hawkinsvifle  and  Macon. 

Work  done  during  the  fiscal  year  for  maintenance  consisted  of  the 
removal  of  1,229  snags  and  167  stumps  from  the  channel,  and  the 
cutting  of  944  overhanging  trees  and  89  logs  on  the  banks;  the  repair-  • 
ing  of  training  walls  near  Macon  and  at  Tillman's  bar  and  IloUmgs- 
worth  Ferry,  and  the  overhauling  and  repair  of  plant.  Assistance 
was  rendered  by  the  snagjboat  Oconee  to  tlie  sunken  steamer  Small, 
which  prevented  it  becoming  a  wreck  and  thereby  seriously  obstruct- 
ing navigation.  For  improvement,  shore-protection  dikes  were  con- 
structed at  Mansfield's  place  and  Newton  s  place,  aggregating  1,346 
feet  in  length;  a  training  wall  511  feet  long  was  constructed  at 
Newton's  place;  the  Atwood  jetty,  near  Macon,  was  extended  155 
feet;  Dike  No.  3,  near  Macon,  was  extended  130  feet;  499  cubic 
yards  of  earth  and  933  cubic  vards  of  stone  removed  from  Taylors 
Bluff  shoals,  near  Hawkins ville;  surveys  were  made  of  Oaky  Bluff 
shoals  and  at  two  other  localities,  with  a  view  to  their  improvement, 
and  a  temporary  pile  driver,  2  temporary  barges,  and  4  portable 
shacks  for  quartering  laborers,  constructed. 

On  June  30,  1909,  the  controlling  depth  between  the  forks  and  a 
point  3  miles  below  Hawkinsville  was  about  3  feet  at  ordinary 
summer  low  water,  and  between  the  latter  point  and  Macon  it  was 
about  2i  feet.  The  river  occasionally  falls  a  foot  below  the  ordinary 
summer  stage  and  frequently  rises  20  feet  above. 

The  proportion  of  tne  approved  project  accomplished  up  to  June 
30,  1909,  was  about  95  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  m  the  removal  of  logs,  snags,  stumps,  and 
overhanging  trees,  in  the  removal  of  rock  anclsand  shoals,  maintain- 
ing existing  training  dikes  and  shore  protections,  and  in  the  construc- 
tion of  additional  dikes  and  shore  protection  where  necessary,  and 
in  the  closing  of  incipient  cut-offs  and  opening  others  wherever 
deemed  advisable. 

The  additional  work  proposed  is  for  extension  of  benefits. 
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No  reliable  statistics  of  the  commerce  of  the  river  before  improve- 
ment was  begmi  are  available.  In  1908  the  freight  carried  on  the  river 
amounted  to  18,700  tons,  valued  at  $900,000.  Besides  this, 
26,007,000  feet  b.  m.  of  timber  was  rafted  down  the  river,  valued  at 
$288,800. 

As  neariy  as  can  be  determined,  the  eflfect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 
A  Ust  of  the  Annual  Reports  p{  the  Chief  of  Engineers  and  of  execu- 
tive documents  containmg  the  various  projects,  historv  of  the  work, 
maps,  etc.,  may  be  foxmd  printed  on  page  282  of  the  Annual  Report 
of  the  Chief  of  Engineers  ror  1905. 

Reference  to  report  on  examination  of  the  river  ordered  by  the 
river  and  harbor  act  of  March  3,  1905,  wiU  be  found  on  page  311  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1906. 

The  emergency  river  and  harbor  act  of  March  3,  1909,  called  for  an 
examination  ana  survey  of  the  Ocmulgee  River  between  Macon  and 
Hawkinsville^  with  a  view  to  its  improvement  by  locks  and  dams, 
and,  in  addition,  for  a  general  survey  of  the  Altamaha  River  system, 
of  which  the  Ocmulgee  Forms  a  part. 

July  1,  1908,  balance  unexpended $17,479.35 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

32,479.35 
Jime  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $12, 583. 63 

For  maintenance  of  improvement 7, 351. 68 

19,935.31 


July  1,  1909,  balance  unexpended , 12, 544. 04 

July  1,  1909,  outstanding  liabilities 1, 162. 99 

July  1, 1909,  balance  available 11, 381.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1,  1909 («) 

Submitted  in  com{)liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $40,764.18 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 40,000.00 

80,764.18 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $18, 787. 72 

For  maintenance  of  improvement 13, 001. 87 

31,789.59 

July  1, 1909,  balance  imexpended 48, 974. 59 

July  1,  1909,  outstanding  liabilities 3, 786. 23 

July  1,  1909,  balance  available 45, 188. 36 


A  See  consolidated  money  statement  on  this  page. 
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Amount  (estimated)  required  for  completion  of  existing  project ^$182, 492. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 90, 000. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  5.) 

6.  Club  and  Plantation  creeks^  Oeorgia.—A  project  for  dredging 
a  canal  7  feet  deep  at  mean  low  water,  with  a  bottom  width  of  50 
feet,  to  connect  these  two  creeks  and  thus  provide  an  inside  route 
between  the  Altamaha  River  and  its  tributaries  and  Brunswick 
Harbor  for  use  of  light-draft  river  boats  and  timber  rafts,  will  be 
found  printed  as  House  Document  No.  159,  Fifty-eighth  Congress, 
second  session.  Besides  the  dredging  of  the  canal,  the  project  pro- 
vides for  the  straightening  of  Plantation  Creek  and  for  dredring  in  • 
both  Club  and  Plantation  creeks  where  necessary  to  give  a  diannel 
7  feet  deep  at  mean  low  water.  The  estimated  cost  of  the  work  is 
$40,700.  This  project  was  adopted  by  act  of  Congress  approved 
March  2,  1907,  which  appropriated  $20,000  toward  its  completion. 

No  work  has  yet  been  done.  Portions  of  the  route  cross  marsh 
land  owned  by  private  individuals  and  the  city  of  Brunswick,  Ga., 
and  no  provision  was  made  in  the  act  for  the  purchase  of  a  right 
of  way. 

During  the  previous  fiscal  year  a  legal  title  was  secured,  without 
costs  to  the  Umted  States,  from  the  citv  of  Brunswick  for  that  portion 
of  the  desired  right  of  way  owned  by  the  city.  During  the  past  fiscal 
year  efforts  have  been  continued  to  secure  the  necessary  legal  title 
from  the  owners  of  the  balance  of  the  marshland  through  which  it  is 
desired  to  dredge  the  proposed  canal,  the  written  permits  obtained 
from  the  attorneys  of  these  parties  the  year  previous  naving  been  held 
by  the  Judge- Advocate-General  of  the  army  to  be  insufiicient. 

At  the  close  of  the  year  the  consent  of  all  owners  of  the  desired 
right-of-way  to  execute  the  necessary  grants  to  the  United  States, 
free  of  cost,  had  been  obtained,  with  the  exception  of  one  part  owner, 
with  whom  negotiations  were  in  progress. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  to  the  completion  of  the  project,  as  soon  as  a 
valid  right  of  way  is  obtained.   • 

Reports  of  examination  and  survey  are  printed  on  page  1669  of 
the  Ajinual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1908,  balance  iinexpended $20, 000. 00 

July  1,  1909,  balance  unexpended 20, 000. 00 


Amount  (estimated)  required  for  completion  of  existing  project 20, 700. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julj^l,  1909 620,700.00 

Submitted  in  compliance  with  requirements  of  sundry  ci\dl  act  of  June  4, 
1897. 

(See  Appendix  O  6.) 

«  Does  not  include  Ocmulgee  River. 

bif  new  project  for  inside  water  route  between  Savannah,  Ga.,  and  Femandina, 
Fla.,  (H.  Doc.  No.  1236,  60th  Cong.,  2d  sees.)  be  adopted,  this  estimate  may  be  omitted 
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7.  Brunswick  Harbor,  Georgia. — ^Previous  to  June  13,  1902,  the 
appropriations  for  the  improvement  under  the  Engineer  Department 
were  tor  the  inner  harbor  only,  consisting  principally  of  the  removal 
of  a  shoal  in  East  River,  opposite  the  lower  part  of  the  city.  The 
act  of  Congress  approved  June  13,  1902,  provided  also  for  the  im- 

Erovement  of  the  bar,  which  work  had  theretofore  been  carried  on 
y  direct  contract  between  Congress  and  a  private  individual,  at  a 
cost  of  $270,000. 

The  harbor  is  navigable  from  the  city  of  Brunswick  to  deep  water 
beyond  the  bar,  a  distance  of  13  miles,  and  also  for  1  mile  up  Academy 
Creek,  and  up  Turtle  River  to  the  Southern  Railwa^r  wharves. 

The  original  project  of  improvement,  dated  April  29,  1876,  pro- 
vided for  the  construction  of  a  jetty  at  the  city  front  and  dredging,  at 
a  total  cost  of  $69,000. 

Under  this  project  and  its  modifications  there  was  expended,  prior 
to  operations  under  the  existing  project,  the  sum  of  $190,000. 

The  project  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  for  the  maintenance  of  a  navigable  channel  15 
feet  deep  at  mean  low  water  by  keeping  the  existing  works  in  repair 
and  by  dredging.  The  act  of  June  3,  1896,  provided  for  the  improve- 
ment of  Academy  Creek.  The  cost  of  maintaining  a  channel  depth 
of  15  feet  at  mean  low  water  was  estimated  at  $15,000  per  annum. 

There  had  been  expended  under  this  project  up  to  June  30,  1902, 
$34,817.25,  all  of  which  had  been  for  maintenance. 

Including  $10,000  spent  in  1836  for  dredging,  the  total  amount 
expended  up  to  June  30,  1902,  on  the  inner  harbor  was  $234,817.25. 

The  act  of  Congress  approved  June  13,  1902,  adopted  a  project 

groviding  for  a  navigable  channel  21  feet  deep  at  mean  low  water  in 
•runswick  inner  harbor,  at  a  cost  of  $120,000,  and  for  a  channel 
across  the  outer  bar  19.3  feet  deep  at  mean  low  water  (26  feet  at 
mean  high  water),  at  a  cost  of  $40,000.  It  also  provided  for  dredging 
in  Academy  Creek  at  not  to  exceed  $5,000.  This  project  was  com- 
pleted in  July,  1905,  and  expenditures  since  have  been  for  maintenance. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture from  the  amount  therein  appropriated  of  $5,000,  or  so  much 
thereof  as  might  be  necessary,  for  maintaining  in  Academy  Creek, 
immediately  in  front  of  and  adjacent  to  the  wharves  thereof,  to  the 
Old  Altamaha  Canal  a  depth  eq^ual^to  the  controlUng  depth  on  the 
shoals  at  the  lower  end  or  the  city  in  East  River,  provided  that  no 
money  should  be  expended  inside  harbor  lines  theretofore  or  there- 
after estabhshed  in  said  creek.  With  these  funds  a  channel  was 
dredgjed  with  a  depth  of  18.5  feet  at  mean  low  water  and  a  width 
ranging  from  50  to  90  feet. 

Tae  amount  expended  to  June  30, 1907,  under  the  project  approved 
June  13,  1902,  was  $193,062,  of  which  $19,596.82  was  for  mainte- 
nance. This,  added  to  the  amounts  previously  expended,  gives  a  total 
expenditure  for  the  work  up  to  June  30,  1907,  of^$697,879.25. 

The  result  of  this  expenditure  has  been  the  accomplishment  of  a 
navigable  channel  throughout  the  inner  harbor  21  feet  deep  at  mean 
low  water  and  of  a  channel  across  the  outer  bar  19.3  feet  deep  at 
mean  low  water  (both  26  feet  at  mean  high  water) ;  also  of  a  narrow 
channel  in  Academy  Creek  above  mentioned. 

A  new  project  was  adopted  by  the  act  of  Congress  approved  March 
2,  1907.     Tms  project  will  be  foxmd  printed  as -House  Document  No. 
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407,  Fifty-ninth  Congress,  first  session.  It  provides  for  creating 
and  maintaining  throughout  the  inner  harbor  (embracing  Turtle 
River  from  the  Southern  Railway  docks  to  its  iimction  with  Bruns- 
wick River,  Academy  Creek  from  Aiken's  wharr  to  its  junction  v^ith 
East  River)  and  the  outer  harbor  (embracing  the  outer  bar,  the 
navigable  channel  throughout  the  entrance  to  St.  Simons  Sound, 
and  up  Brunswick  River  to  Brunswick  Point)  channels  having  a 
depth  of  30  feet  at  mean  high  water,  with  widths  varying  from  150 
feet  in  Academy  Creek  to  400  feet  across  the  outer  bar,  to  be  accom- 
plished mainly  by  dredging;  but  the  extension  of  the  existing  train- 
mg  wall  in  East  Kiver  and  the  construction  of  two  spur  dikes  is  also 
authorized.  The  estimated  cost  of  the  work  is  $496,650,  v^ith  a 
yearly  cost  of  maintenance  not  exceeding  $33,250. 

Congress  in  adopting  this  project  appropriated  the  sum  of  $146,650 
for  the  work  and  authorized  contracts  covering  labor  and  materials 
necessary  for  its  completion  at  a  cost  not  to  exceed  $^0,000  addi- 
tional, all  of  which  has  been  appropriated. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1909,  was  $369,245.25,  and  resulted  m  the  dredging  of  a  channel  in 
East  River,  opposite  the  city  of  Bnmswick,  about  8,500  feet  in  length, 
350  feet  in  width,  and  30  feet  in  depth  at  mean  high  water,  except  for 
two  small  areas  on  the  extreme  eastern  edge  of  the  channel  composed 
of  refractory  material  and  which  was  not  required  to  be  removed 
under  the  contract  in  force;  the  dredging  of  a  channel  about  4,700 
feet  in  length,  150  feet  in  width,  and  30  leet  in  depth  at  mean  high 
water,  in  Academy  Creek;  the  dredging  of  a  channel  in  Turtle  River, 
opposite  Buzzards  Island,  about  3,500  feet  in  length,  300  feet  in  width, 
and  30  feet  in  depth  at  mean  high  water,  except  at  one  point  on  the 
upper  shoal  where  refractory  material  was  encountered;  the  removal 
of  124,420.9  cubic  yards  of  material  from  the  shoal  opposite  Bruns- 
wick Point,  and  the  removal  of  1,170,066.5  cubic  yards  from  the 
channel  across  the  outer  bar. 

During  the  fiscal  year  dredging  operations  were  continued  imder 
two  contracts  and  resulted  in  the  removal  of  349,160.1  cubic  yards 
of  material  from  the  inner  harbor,  114,267.5  cubic  yards  from  the 
shoal  opposite  Brunswick  Point,  and  713,211  cubic  yards  from  the 
channel  across  the  outer  bar. 

Work  was  in  progress  at  the  close  of  the  fiscal  year,  and  the  allot- 
ment will  suffice  to  complete  the  project. 

The  total  amount  e:q)ended  for  the  improvement  of  Brunswick 
Harbor  up  to  June  30,  1909,  was  $1,067,124.50. 

The  proportion  of  the  present  project  accomplished  to  June  30, 
1909,  was  85  per  cent  for  the  outer  bar,  75  per  cent  for  the  shoal  oppo- 
site Brunswick  Point,  and  90  per  cent  for  the  inner  harbor. 

The  controlling  depth  on  the  bar,  from  the  basin  inside  to  the  bell 
buoy,  a  distance  of  about  3  jniles,  is  30  feet  at  mean  high  water. 
From  the  bell  buoy  to  deep  sea  outside,  a  distance  of  about  1  mile, 
the  controlling  depth  is  28  feet  at  mean  high  water,  and  dredging  over 
this  portion  is  now  in  progress.  At  Brunswick  Point  the  controlling 
depth  is  28  feet  at  mean  high  water,  and  dredging  over  this  portion 
is  now  in  progress;  in  East  River,  30  feet;  in  Turtle  River,  upper 
shoal,  27  feet,  lower  shoal,  north  of  center  range,  29  feet,  ana  on 
center  rai^e  and  to  the  south  of  same,  24.5  feet.  The  general  depth 
in  East  River  and  Turtle  River  is  30  feet,  and  these  lesser  depths  are 
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simply  a  few  high  points  of  refractory  material  for  the  removal  of 
which  a  new  contract  will  be  made,  funds  being  available  for  the  pur- 
pose. In  Academy  Creek,  owing  to  rapid  shoaling  since  the  comple- 
tion of  dredging,  there  is  now  at  the  entrance  a  narrow  channel  on 
one  side  of  the  shoal  with  a  depth  of  26.5  feet,  and  upon  the  other 
side  of  the  entrance  a  similar  channel  with  only  22  feet;  elsewhere 
the  controlling  depth  is  30  feet  at  mean  high  water. 

The  mean  nse  and  fall  of  tide  on  the  bar  is  6.6  feet,  at  Brunswick 
Point  7  feet,  and  at  the  city  of  Brunswick  7.1  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  in  carrying  out  the  approved  project  and  main- 
taining the  improvement.  The  additional  work  proposed  is  for  exten- 
sion or  benefits. 

Before  improvement  in  1880  the  annual  commerce  of  Brunswick 
Harbor  amounted  to  about  100,000  tons,  valued  at  $1,700,000.  The 
total  coDMnerce  of  the  port  for  the  calendar  year  1908  amounted  to 
1,200,000  tons  of  freight,  valued  at  $39,892,165.  The  commerce  con- 
sists principally  of  cotton,  lumber,  cross-ties,  naval  stores,  and  general 
mercnandise. 

The  eifect  of  the  improvement  has  been  to  cause  a  reduction  of 
ocean-going  freight  rates  on  lumber  of  25  per  cent  and  on  naval  stores 
of  30  per  cent.  It  has  also  permitted  the  regular  line  coastwise  freight 
steamers  to  enter  and  leave  the  port  regardless  of  the  tides,  thereby 
avoiding  much  loss  of  time. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of  docu- 
ments containing  the  various  projects,  maps,  histonr  of  the  work,  etc., 
may  be  found  prmted  on  page  284  of  the  Annual  Keport  of  the  Chief 
of  Engineers  for  1905. 

Reference  to  report  on  survey  of  Brunswick  Harbor,  inner  and 
outer,  provided  for  by  the  river  and  harbor  act  of  March  3, 1905,  will 
be  found  on  page  312  of  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

Pursuant  to  a  requirement  in  the  river  and  harbor  act  of  March  2, 
1907,  an  investigation  has  been  made  relative  to  the  control  and  use 
of  wharfage  privileges  at  Brunswick  Harbor,  and  report  thereon  was 
duly  transmitted  to  Congress  and  printed  in  House  Document  No. 
326,  Sixtieth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $352, 693. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 47, 000. 00 

399,693.00 
June  30,  1909,  amount  expended  during?  fiscal  year,  for  works  of  improve- 
ment      260,167.50 


July  1,  1909,  balance  unexpended 139, 525. 50 

July  1,  1909,  outstanding  liabilities 30, 238. 40 


July  1,  1909,  balance  available 109, 287. 10 

July  1,  1909,  amount  covered  by  uncompleted  contracts 43, 044. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement.  exclu?*ive  of  the  balance  unex- 
pended July  1,  1909 .-      60,000.00 

Submitted  in  compliance  with  requirements  of  sundry  ci\'il  act  of  Juno 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  0  7.) 
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8.  Inside  water  route  between  Sa/oanndh,  Oa,,  and  Femandina, 
Fla. — ^This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making 
a  connecting  waterway  not  exposed  to  rough  water  except  at  a  few 
points  in  stormy  weather.  The  waters  forming  the  route  are  shown 
on  Coast  Survey  charts  Nos.  156  and  157.  It  is  navigable  from 
Savannah,  Ga.,  to  Fernandina,  Fla.,  Brunswick,  Ga.,  and  Darien, 
Ga.  The  distance  from  Savannah  to  Fernandina  is  160  miles. 
Touchii^  at  Darien  en  route  increases  this  by  about  20  miles  and  at 
Brunswick  by  about  12  miles. 

The  project  of  improvement  was  adopted  in  1892  and  provides  for 
the  establishment  or  a  channel  7  feet  d?ep  at  mean  low  water.  This 
is  to  be  accomplished  by  the  improvement  of  Romerly  Marsh,  Mud 
River,  little  Mud  River,  and  Jekyl  Creek.  The  estimated  cost  of  the 
improvement  was  $105,000,  provided  the  entire  sum  be  made  available 
at  one  time. 

The  total  amount  expended  under  this  project  up  to  June  30,  1909, 
was  $128,352.47  (of  which  $63,842.53  was  for  mamt?nance),  which, 
added  to  the  amount  expended  for  Jekyl  Creek  and  Romerly  Marsh, 
$71,108.77,  makes  a  total  of  $199,461.24. 

The  original  estimate  for  the  improvement  of  this  route  was  com- 
pleted with  the  appropriation  of  $41,000  made  by  the  river  and  har- 
bor act  of  March  3,  1905,  but  the  improvement  was  still  unfinished. 
This  resulted  from  the  small  appropriations  made,  extending  the 
work  over  a  very  long  period,  as  fully  set  forth  in  a  report  of  the 
district  •officer  printed  on  page  1208  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1906.  The  river  and  harbor  act  of  March  2, 
1907,  provided  for  a  resurvey  of  the  waterway  to  determine  the  best 
route  for  further  improvement.  Report  of  this  resurvey,  with  esti- 
mate of  cost,  is  printed  as  House  Document  No.  1236,  Sixtieth 
Congress,  second  session. 

All  work  done  during  the  fiscal  year  was  for  maintenance,  and 
consisted  of  the  dredging  of  a  total  of  88,401.6  cubic  yards  of  material, 
under  contract,  from  shoals  at  the  mouth  of  St.  Augustine  Creek,  in 
the  Florida  Passage,  Little  Mud  River,  Frederica  River,  Jekyl  Creek, 
and  Cumberland  Dividings,  and  the  raising  and  extending  of  the 
training  wall  near  the  head  of  Jekyl  Creek  and  the  raising  of  the 
jetty  near  the  mouth  of  this  creek.  Work  was  in  progress  at  the 
close  of  the  fiscal  year. 

The  completion'of  the  work  at  Skidaway  Narrows  (see  report  here- 
with) has  made  this  an  integral  part  of  the  inside  route,  snortening 
the  distance  by  6  miles  between  Savannah  and  Fernandina  and 
rendering  further  work  by  the  way  of  Parson's  cut  unnecessary. 
This  makes  the  proportion  of  the  approved  project  accomplislied  up 
to  Jime  30,  1909,  90  per  cent,  and  Skidaway  Narrows  should  here- 
after cease  to  be  regarded  as  an  independent  work,  but  be  treated  as 
a  portion  of  the  inside  route.. 

On  June  30,  1909,  the  controlling  depth  between  Savannah  and 
Femandina  was  6  feet  at  mean  low  water,  by  way  of  the  new  route 
through  Skidaway  Narrows,  except  at  the  mouth  of  Mud  River, 
where  the  controlling  depth  was  6  feet.  By  way  of  the  old  route 
through  Parson's  cut  the  controlling  depth  was  2  feet.  By  waiting 
on  the  tides,  however,  at  Parsons  cut,  Skidaway  Narrows,  and  Mud 
River  a  navigation  in  excess  of  7  feet  could  be  carried  by  either  route 
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between  Savannah  and  Femandina.     The  mean  rise  and  fall  of  the 
tide  varies  at  different  localities  from  6.5  feet  to  8  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  restoring  and  maintaining  a  7-root 
navigation^  at  mean  low  water,  throughout  the  entire  route. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  value  of  the  commerce  passing  over  this  route  was  estimated 
in  1890  at  between  $200,000  and  $300,000  per  annum.  During  the 
calendar  year  1908  the  commerce  amounted  to  60,000  tons  of  freight, 
valued  at  $2,300,000.  There  was  also  rafted  on  this  route  during 
1908,  58,985,000  feet  b.  m.  of  timber,  valued  at  $787,500.  Little,  2 
any,  of  this  commerce  passed  over  the  whole  extent  of  the  route. 

It  is  impracticable  to  determine  the  effect  of  this  improvement 
upon  freight  rates,  as  at  present  the  different  portions  of  the  route 
are  used  locally,  and  comparatively  few  vessels  engaged  in  commerce 
pass  over  the  entire  lengtii  of  it. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
documents  containing  the  various  projects,  maps,  histonr  of  the  work, 
etc.,  may  be  found  printed  in  the  Annual  Report  of  the  Chief  or 
Engineers  for  1905,  page  285.  Report  of  a  resurvey  of  the  route 
will  be  found  printed  as  House  Document  No.  1236,  Sixtieth  Con- 
gress, second  session. 

July  1, 1908,  balance  unexpended $24, 478.  JO 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 ^,000.00 

49,478.20 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 17, 830. 67 

July  1, 1909,  balance  unexpended 31, 647. 53 

July  1,  1909,  outstanding  liabilities 3, 810. 90 

July  1,  1909,  balance  available 27, 836. 63 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 946, 45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
pended July  1 ,  1909 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  oi  1899. 

(See  Appendix  0  8.) 

9.  Sicidaway  Narrows^  Georgia, — In  its  original  condition  the 
narrows  was  a  narrow,  tortuous  waterway,  formed  by  two  creeks 
which  united  at  their  heads  at  the  meeting  place  of  tne  tides,  con- 
necting Burnside  River  with  Skid  away  River.  In  its  natural  con- 
dition it  was  navigable  only  at  high  water  by  small  sailboats  and 
launches. 

The  approved  project  of  improvement  was  adopted  by  the  river 
and  haroor  act  or  March  3.  1905,  and  will  be  found  printed  in  the 
Annual  Report  of  the  Chier  of  Engineers  for  1904,  pages  1680-1684. 
This  project  contemplated  the  establishment  of  a  navigable  channel 
6  feet  deep  at  mean  low  water  and  75  feet  wide  at  bottom,  connecting 
Burnside  River  with  Isle  of  Hope  (or  Skidaway)  River,  the  route  or 
such  channel  to  be  through  the  marsh  and  hanmiock  land  to  the  west 
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of  the  narrows.  Subsequent  developments  made  it  necessary  to  aban- 
don  this  route,  principally  on  account  of  the  difficulty  in  obtaimng 
the  desired  right  of  way  through  private  property.  A  new  route, 
following  practically  the  coxurse  of  the  narrows,  was  adopted.  The 
estimated  cost  of  the  improvement  by  the  new  route  is  $55,000. 

The  amount  expended  up  to  June  30,  1909,  was  $55,000. 

With  the  $20,000  appropriated  by  the  river  and  harbor  act  of 
March  3,  1905,  a  channel  with  a  bottom  width  of  60  feet  and  a  depth 
of  5  feet  at  mean  low  water  was  provided  over  the  worst  portion  of  the 
adopted  route,  making  it  available  for  commerce  at  high  water. 

Dredging  operations  were  continued  under  "contract  during  the 
fiscal  year  until  November  20,  1908,  resulting  in  the  removal  of 
113,633  cubic  yards  of  material.  This  work,  with  that  previously 
reported,  accomplished  a  channel  6  feet  deep  at  mean  low  water, 
with  a  bottom  width  of  75  feet  in  the  straight  portions  and  90  to  200 
feet  at  the  bends,  from  deep  water  in  Skidaway  River  to  deep  water 
in  Bumside  River,  and  completed  the  improvement. 

The  completion  of  this  improvement  makes  it  a  portion  of  the  inside 
route  between  Savannah  and  Femandina,  and  no  further  appropri- 
ations are  recommended  for  it.  The  funds  necessary  for  its  proper 
maintenance  are  included  in  the  estimate  submitted  for  the  inside 
route. 

The  controlling  depth  on  June  30,  1909,  was  6  feet  at  mean  low 
water. 

The  mean  rise  and  fall  of  the  tide  at  this  locaUty  is  8  feet. 

For  commercial  statistics,  see  report  on  inside  water  route  between 
Savannah  and  Femandina,  of  whicn  Skidaway  Narrows  forms  a  part. 

July  1,  1908,  balance  unexpended |20, 404. 81 

June  30,  190B,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment...     20,404.81 

(See  Appendix  0  9.) 

10.  Oumherland  Sound,  Georgia  and  Florida. — In  its  original  con- 
dition the  available  depth  of  the  entrance  varied  from  11  to  12.5  feet 
at  mean  low  water.  The  point  of  crossing  the  bar  was  subject  to  very 
great  changes  in  location,  moving  in  a  series  of  years  as  much  as  IJ 
miles.  The  distance  from  the  outer  bar  to  the  city  of  Femandina, 
Fla.,  is  about  6}  miles. 

The  project  of  improvement  submitted  in  1879  and  revised  bv  a 
Board  of  Engineers  m  1891  provides  for  the  construction  of  two  low 
jetties  from  the  shores  on  opposite  sides  of  the  entrance  and  extend- 
ing seaward  across  the  bar  upon  lines  so  directed  that  the  ends  will 
be  parallel  to  each  other  and  about  3,900  feet  apart.  These  jetties 
were  intended  to  establish  a  low-water  channel  across  the  bar  not  le^s 
than  19  feet  in  depth.  The  cost  of  the  improvement  was  originally 
estimated  at  $2,071,023,  and  as  modified  at  $1,606,500,  for  the  com- 
pletion of  low  jetties,  and  at  $2,079,500  if  high  jetties  were  found 
necessary.     There  was  expended  under  this  project  $932,500. 

TTie  present  project,  which  was  adopted  bv  act  of  Congress  of 
June  3,  1896,  provides  for  the  establishment  of  a  channel  across  the 
bar  19  feet  deep  at  mean  low  water  by  the  construction  of  two  jetties 
of  stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  line 
as  those  in  the  previous  project,  the  scour  between  the  jetties  to  be 
aided  by  dredging,  if  necessary,  the  total  cost  of  the  improvement,  at 
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the  time  of  this  project,  to  be  $2,350,000,  exclusive  of  amounts  pre- 
viously appropriated . 

The  amount  expended  under  this  project  up  to  June  30,  1909,  was 
$2,439,947.53  (of  which  $340,063.13  was  for  mamtenance),  which, 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  this  work  of  $3,372,447.53. 

A  total  of  $8.90  received  from  sale  of  unserviceable  property  has 
been  received  and  deposited  to  the  credit  of  the  appropriation. 

By  this  expenditure  two  stone  jetties  have  been  constructed  and  a 
seagoing  dredge  provided,  which  together  have  produced  a  navigable 
channel  with  a  minimum  width  of  400  feet  and  a  controlling  depth  of 
24.5  feet  at  mean  low  water,  or  5.5  feet  more  than  called  for  by  the 
project. 

All  work  done  during  the  fiscal  year  was  for  maintenance  and  con- 
sisted of  the  raising  and  repairing  of  the  South  jetty,  between  sta- 
tions 8800  and  11350,  by  the  placing  of  a  total  of  29,697.57  tons  of 
stone.  The  jetty  between  these  stations  was  raised  so  that  its  crest 
was  brought  up  to  mean  high  water.  The  outer  end  of  the  jetty  was 
aproned  for  about  350  feet  with  small  stone,  and  this  aproning  was 
extended  for  about  100  feet  beyond  the  outer  end  of  the  completed 
work.  A  survey  of  the  entrance  to  Cumberland  Sound  was  made 
and  the  results  plotted. 

The  present  ship  channel,  as  marked  by  the  ranges,  has  a  con- 
trolling depth  of  24  feet  at  mean  low  water,  because  of  a  slight  ad- 
vance of  the  lower  point  of  Pelican  shoal,  but  by  slightly  changing  the 
courses  run  2  or  3  feet  could  easily  be  added  to  the  navigable  depth. 

The  mean  rise  and  fall  of  tide  is  6  feet. 

The  project  for  the  improvement  of  Cumberland  Sound  was  re- 

{)orted  as  completed  in  the  Annual  Report  of  the  Chief  of  Engineers 
or  1905,  page  1287. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendecl  toward  raising  the  low  places  in  the  north  and 
south  jetties  to  high-water  mark,  fuling  voids  and  openings  in  the 
north  jetty,  and  constructing  mounds  at  the  outer  ends  of  both  jetties, 
and  for  such  repairs  to  the  dike  on  Cumberland  Island  and  such 
dredging  in  the  jetty  channel  as  may  become  necessary^ 

The  additional  work  proposed  is  ior  extension  of  benefits. 

As  Cumberland  Sound  merely  constitutes  the  ocean  entrance  to 
Femandina  Harbor  the  commerce  is  practically  the  same  as  that  for 
Fernandina,  and  since  the  harbor  of  I"  emandina  is  now  a  special  work 
of  improvement  the  commerce  is  given  under  that  head. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  in 
freight  rates  of  from  25  to  40  per  cent. 

This  work  has  heretofore  been  mentioned  in  the  law  as  '^Cumber- 
land Sound,''  but  the  sole  object  of  the  improvement  is  to  afford  a 
deep  entrance  to  the  harbor  of  Femandina,  Fla..  and  this  is  what  it 
accomplishes.  An  appropriation  has  been  made  lor  the  improvement 
of  the  narbor  of  Femandina,  and  had  reference  only  to  the  inner  por- 
tion of  the  same.  It  would  be  bettor  hereafter  to  unite  these  two 
works  under  one  head  and  refer  to  them  as  Femandina  Harbor, 
Florida. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of  execu- 
tive documents  containing  the  various  projects,  history  of  the  work, 
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maps,  etc.,  may  be  found  printed  on  page  288  of  the  Annual  Report 
of  tne  Chief  of  Engineers  for  1906. 

Reference  to  reports  on  examination  and  survey  of  Femandina 
Harbor,  ordered  by  the  river  and  harbor  act  of  March  3,  1905,  will  be 
found  on  page  312  of  the  Annual  Report  of  the  Chief  of  Engineers  for 

1906.  Map  showing  conditions  June  30,  1908,  will  be  foimd  opposite 
page  1356,  Annual  Report  of  the  Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended $100, 930. 14 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000.00 

120, 930. 14 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 85, 868.  77 

July  1,  1909,  balance  unexpended 35, 061.  37 

July  1,  1909,  outstanding  liabilities 148.  33 

July  1, 1909,  balance  available 34, 913.  04 

Amount  that  can  be  profitably  exx>ended  in  fipcal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1 ,  1909 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  10.) 

11.  Femandina  Harbor,  Florida. — ^As  will  be  seen  from  Coast  Sur^ 
vey  chart  No.  453,  the  lower  end  of  Amelia  River  forms  a  deep  basin 
opposite  the  city  of  Femandina,  which  portion  of  the  river  is  Known 
as  Femandina  Harbor.  The  lower  end  of  the  harbor  coxmects  with 
Cumberland  Sound  and  is  2  miles  from  the  bar.  The  harbor  is  about 
1,300  feet  in  width  at  the  entrance  and  about  2  miles  long.  It  em- 
braces about  160  acres  of  well-sheltered  anchorage  ground,  with  a 
depth  greater  than  25  feet  at  mean  low  water,  but  is  somewhat 
obstructed  by  small  shoals.  Above  this  basin  tnere  exists  a  shoal 
some  4,000  feet  in  length,  with  low-water  depths  over  same  ranging 
from  14  to  18  feet.  Above  this  shoal  the  nver  separates  into  two 
estuaries,  which  carry  deep  water  for  about  2  miles. 

A  project  providing  for  such  extensions  of  the  depth  and  width  of 
the  channel  in  front  of  the  town  of  Femandina  as  will  meet  the 
requirements  of  commerce  will  be  found  printed  as  House  Document 
No.  388,  Fifty-ninth  Congress,  first  session. 

The  improvement  proposed  consists  in  dredging  a  channel  with 
widths  varying  from  400  to  600  feet  and  depths  from  20  to  24  feet  at 
mean  low  water,  in  front  of  and  to  a  short  distance  above  (southwest 
of)  the  city  of  Femandina.  The  estimated  first  cost  of  this  work  is 
$115,000,  with  $15,000  at  periods  of  every  two  or  three  years  for 
maintenance  after  completion. 

This  project  was  adopted  by  act  of  Congress  approved  March  2, 

1907,  which  appropriated  $115,000  for  its  completion. 

Work  under  the  project  was  begun  September  14,  1907,  and  com- 
pleted July  28,  1908.  During  the  fiscal  year  a  total  of  46,341  cubic 
yards  of  material  were  removed  under  contract,  completing  the  proj- 
ect.    The  engineer  building  at  Old  Town,  Femandina,  was  repaired. 

On  June  30^  1909,  the  controlling  depths  in  the  channel  fronting 
the  city  of  l^emandina  were  those  contemplated  in  the  adoptea 
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project.  Very  little  shoaling  has  taken  place  since  the  project  was 
completed.  Soundine;s  indicate  some  caving  in  the  sides  with  the 
deptn  on  the  ed^e^  of  the  channel  slightly  diminished. 

The  mean  rise  and  fall  of  the  tide  is  6  feet. 

The  amount  expended  up  to  June  30,  1909,  was  $109,398.09. 

The  project  was  completed  July  28,  1908. 

It  is  proposed  to  expend  the  available  balance  and  additional 
appropriation  recommended  in  maintaining  the  improvement. 

The  additional  work  proposed  is  for  extension  of  benefits. 

Attention  is  invited  to  the  recommendation  in  the  report  on  Cum- 
beriand  Sound  that  that  work  and  Femandina  Harbor  be  imited 
under  one  title  and  be  hereafter  reported  upon  as  one  work. 

Before  the  improvement  of  Cumberland  Sound  (in  1879),  which 
constitutes  the  ocean  entrance  to  Femandina  Harbor,  the  annual  in 
and  out  bound  tonnage  at  Femandina  was  about  300,000,  and  the 
value  of  imports  and  exports  estimated  at  about  $2,500,000.  The 
commerce  of  the  port  during  the  calendar  year  1908  amounted  to 
550,000  tons,  with  a  value  of  $9,274,000.  The  chief  articles  of 
export  are  lumber,  phosphate  rock,  and  naval  stores. 

The  effect  of  the  improvement  of  Cumberland  Sound  has  been  to 
cause  a  reduction  in  freight  rates  of  from  25  to  40  per  cent.  It  can 
not  now  be  said  what  further  effect  the  improvement  of  Femandina 
Harbor  will  have  upon  these  rates. 

A  map  showing  conditions  June  30.  1908,  will  be  found  opposite 
page  1358,  Annual  Report  of  the  Chiet  of  Engineers  for  1908. 

July  1, 1908,  balance  unexpended $29,907.02 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      24,305.11 


July  1,  1909,  balance  unex])ended 5, 601. 91 

July  1,  1909,  outetanding  liabilities 50.00 

July  1,  1909,  balance  available 5,551.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  Oil.) 

RESURVEY   MADE   IN   COMPLIANCE   WFIH   RIVER   AND   HARBORT  ACT  AP- 
PROVED MARCH   2,  1907. 

Report  dated  October  5,  1908,  on  resurvey  of  the  inside  vxUer  rouU 
between  Savannah y  Oa.,  and  Femandina,  Fia.,  with  a  view  to  deter- 
mining the  best  route  of  said  waterwav,  required  by  the  river  and 
harbor  act  of  March  2,  1907,  was  duly  submitted  by  the  district 
officer.  It  was  reviewed  by  the  Board  of  Engineers  for  Rivers  and 
Harbors,  pursuant  to  law,  and  was  transmitted  to  Congress  and 
printed  in  House  Document  No.  1236,  Sixtieth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  S237,700 
is  presented. 
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IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  JACKSONVILLE, 

FLORIDA,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Lansing  H.  Beach, 
Corps  of  Engineers,  to  Julv  31,  1908,  and  of  Capt.  G.  K.  Spalding, 
Corps  of  Engineers,  since  that  date.  Division  engineer,  Col.  Dan  C. 
Kingman,  Corps  of  Engineers. 

1.  St.  Johns  River,  Florida, — ^This  work  includes  the  improvement 
of  the  bar  at  the  river  mouth  and  the  improvement  of  tne  channel 
from  the  bar  to  Jacksonville,  a  distance  of  27.5  miles.  Before  im- 
provement there  was  a  varying  channel  across  the  bar,  sometimes  5, 
sometimes  7  feet  deep,  ana  shifting  in  location  through  a  north  and 
south  range  of  1  mile.  Between  the  bar  and  Jacksonville  the  channel 
had  a  least  mean  low- water  depth  (at  Dames  Point)  of  11.5  feet. 

The  range  of  tide  is  5.22  feet  at  the  bar,  4.3  feet  at  Mayport,  1.8 
feet  at  Dames  Point,  and  0.8  foot  at  Jacksonville. 

The  first  project  of  improvement,  adopted  in  1879,  contemplated 
a  channel  15  feet  deep  at  mean  low  water  from  Jacksonville  to  the 
ocean.  This  was  to  be  obtained  by  dredging  and  building  training 
walls  in  the  river  and  by  building  two  stone  jetties  converging  upon 
the  bar,  1,600  feet  apart  at  their  outer  ends.  Under  this  project  the 
sum  of  $1,417,000  was  expended.  As  a  result  the  bar  channel  was 
fixed  and  deepened  to  13  feet,  and  the  river  channel  was  deepened  to 
16.5  feet. 

The  present  project,  adopted  in  1896  and  modified  in  1903,  con- 
templates a  channel  from  Jacksonville  to  the  ocean  300  feet  wide  and 
24  feet  deep,  except  at  Dames  Point,  where  the  width  was  to  be  400 
feet  and  the  depth  25  feet,  this  channel  to  be  obtained  by  dredging 
and  building  training  walls  in  the  river  and  by  raising  and  extending 
the  jetties.  The  estimated  cost  was  $2,109,750,  increased  in  1908  to 
$2J76,750,  of  which  $67,000  remains  to  be  appropriated. 

The  funds  appropriated  have  been  expended  m  building  a  sea- 
going suction  aredge  (St,  Johns)  and  a  river  dredge  (Jacksonville), 
m  dredging  with  the  plant  thus  provided  and  by  contract,  in  building 
training  walls,  and  m  raising  and  extending  the  jetties  at  the  en- 
trance. The  total  expenditure  to  Jime  30,  1909,  was  $2,255,489.80, 
of  which  $175,175.99  was  for  construction  of  a  seagoing  dredge  and 
$227,933.39  for  work  of  maintenance.  The  result  has  been  the  com- 
pletion of  the  channel  contemplated  by  the  project,  excepting  through 
the  shoals  at  Trout  Creek  and  at  White  SheUs.  At  tne  first  place 
the  channel  is  only  about  230  feet  wide,  the  remaining  70  feet  being 
obstructed  by  rock  and  soft  material. 

At  White  Shells  the  channel  is  narrowed  about  60  feet  by  a  ledge 
of  coquina  rock  and  has  filled  in  until  its  width  is  not  more  than  150 
feet.  Shoaling  occurred  in  Browns  Creek  cut  and  in  Fulton  cut,  re- 
quiring work  of  maintenance.  Li  these  localities  the  United  States 
aredge  Key  West  removed  from  the  channel  153,067  cubic  yards  of 
material  at  a  cost  of  $10,000,  restoring  projected  depths  through  these 
cuts  to  a  width  varying  from  150  to  300  feet.  Shoaling  at  Mile  Point 
cut  and  at  WThite  Shefls  cut  has  occurred  and  contract  has  been  en- 
tered into  for  dredging  at  these  locaUties  under  the  allotment  of 
$300,000  for  the  maintenance  of  this  work  made  from  the  appropria- 
tion of  $8,185,750  in  the  river  and  harbor  act  of  March  3,  1909. 


Digitized  by  CjOOQ iC 


360  EEPOBT  OF  THB  OHIBF  OF  BNQIKEEBS^  U.  S.  ABMY. 

Under  this  same  allotment  contract  has  been  entered  into  for  raising 
the  outer  1,500  feet  of  the  north  jetty  and  filling  in  critical  points  in 
the  middle  section  of  that  jetty  and  along  the  south  jetty. 

On  account  of  the  shoaling  at  Mile  Point  and  White  Shells,  the 
projected  depth  of  24  feet  at  mean  low  tide  is  not  available,  it  being 
reduced  to  22  feet  at  Mile  Point,  but  practically  a  channel  having 
a  least  available  depth  of  24  feet  does  exist,  since  the  increased  tid^ 
rise  at  the  shoal  localities  over  that  in  the  upper  portion  of  the 
river  compensates  for  the  decreased  depth  at  low  tide. 

The  increased  length  and  draft  of  the  ships  now  entering  the  port 
of  Jacksonville  indicates  that  widening  is  needed  at  several  bends 
in  the  channel,  notably  at  the  upper  endot  Fulton  Reach  and  Browns 
Creek  and  at  the  New  Berlin  oend.  The  increased  size  and  sjyeed 
of  the  combined  passenger  and  freight  steamers  plying  this  river 
has  caused  a  considerable  washing  of  banks  at  several  places  in  the 
river  and  indicates  the  necessity  of  bank  revetment  at  these  points 
and  of  increased  height  of  some  sections  of  the  training  walls. 

The  channel  between  the  jetties  has  maintained  itself  remarkably 
during  the  year,  indicating  that  the  ietties  may  be  relied  upon  to 
do  their  worK  with  efficiency  if  properly  maintained. 

The  channel  over  the  outer  bar  continues  to  increase  in  cross 
section,  especially  in  depth,  indicating  that  a  depth  over  the  present 
projected  one  could  probably  be  maintained  were  the  channel  through 
Wards  Bank  trained  and  concentrated  by  dredging.  It  is  believed 
that  to  properly  continue  their  present  efliciencv,  the  north  jetty 
should  be  restored  throughout  to  its  projected  neight  and  section 
and  that  the  south  jetty  should  be  also  raised  to  its  original  height 
for  at  least  one-half  its  length. 

The  district  officer  estimates  that  the  sum  of  $200,000  will  be 
reauired  for  restoring  the  ietties  to  their  original  cross  section  where 
inaicated  as  being  desirable;  that  $85,000  will  be  required  for  main- 
tenance by  dredging  and  widening  at  bends  and  for  necessary  bank 
protection,  a  total  of  $285,000,  in  addition  to  the  sum  of  $67,000 
required  to  complete  the  channel  at  Trout  Creek  shoal.  The  project 
is  97  per  cent  completed. 

The  river  and  harbor  act  of  1909  provided  for  a  survey  of  this 
river  with  a  view  toward  adopting  a  more  extended  project.  Should 
report  on  this  survey  lead  to  the  adoption  of  a  new  project,  the 
estimate  for  maintenance  would  be  materially  changed. 

Were  it  not  for  the  improvement,  freight  rates  from  Florida  to 
northern  points  would  be  50  per  cent  greater  than  they  are. 

The  St.  Johns  River  is  navigable  in  fact  from  the  mouth  to  Lake 
Washington,  a  distance  of  276  miles,  but  for  deep-draft  vessels  only 
as  far  as  Jacksonville,  27.5  miles.  The  head  of  steamboat  navigation 
is  Lake  Poincett,  252  miles  from  the  mouth. 

The  estimated  value  of  the  commerce  for  1908  is  $60,000,000. 

Tonnage  by  years:  1898,  494,474;  1899,816,477;  1900,649,221; 
1901,  700,179;  1902,  903,191;  1903,  1,052,076;  1904,  1,000,316;  1905, 
1,406,647;  1906,  2,455,101;  1907,  2,485,610;  1908,  1,589,126. 

The  decrease  in  tonnage  over  that  c^iven  for  the  years  1906  and 
1907  is  due,  in  large  part,  to  the  decided  falling  off  in  lumber  ship- 
ments caused  by  the  general  commercial  depression  existing  through- 
out the  countr}^.  In  other  respects  than  tliat  of  actual  tonnage  the 
commercial  activities  of  the  port  have  largely  increased,  due  to  the 
improved  channel.     The  first  shipment  of  phosp^g^J/^j-^c^^igjmj^ing 
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to  1,600  tons,  was  made  during  December,  1908,  and  charters  have 
already  been  made  for  a  shipment  of  a  least  200,000  tons  of  this 
product  during  1909. 

During  1908  the  following  transportation  lines  were  established 
to  this  nort: 

The  Gans  Line  and  Bure;  Line  to  German  ports,  and  the  Logan 
Line  to  Liverpool;  the  Ikferchants  and  Miners*  Line  have  made 
Jacksonville  their  southern  terminus,  giving  triweekly  sailings  to 
Baltimore  and  Philadelphia;  the  Jacksonville  and  Tropical  Steam- 
shJD  Line,  plying  between  Jacksonville,  Fla.,  and  Habana,  Cuba. 

To  properly  estimate  the  value  of  the  commerce  of  the  port  is 
very  difficult,  as  the  value  of  merchandise  shipments,  the  most  valu- 
able portion  of  the  commerce,  is  known  only  to  the  consignees.  The 
more  valuable  shipments,  such  as  cotton,  merchandise,  tobacco,  etc., 
have  increased  in  spite  of  the  general  business  depression,  so  con- 
siderably as  to  almost  if  not  quite  balance  the  falling  off  in  the  lumber 
trade.  It  is  beheved,  therefore,  that  the  estimate  of  $60,000,000  for 
the  value  of  the  commerce  is  not  too  large  for  the  last  year. 

During  the  first  six  months  of  1909  the  foreign  commerce  of  this 
port  amounted  to  $1,366,453.08,  as  against  $353,670.10  for  the 
same  months  of  last  year,  and  the  net  tonnage  of  ships  entering 
and  clearing  during  the  months  of  April  and  May  amounted  to  over 
600,000  tons. 

The  port  statistics  for  the  year  are  accurate,  having  been  carefully 
compiled  by  a  thoroughly  efficient  man  employed  by  the  Jacksonville 
Board  of  Trade  solely  for  that  purj)ose. 

More  detailed  information  may  be  found  in  Reports  of  the  Chief 
of  Engineers  as  Usted  on  page  329  in  Report  of  the  Chief  of  Engineers 
for  1907. 

It  is  proposed  to  expend  the  available  balance  in  prosecuting  the 
work  of  raising  the  jetties  and  maintenance  dredging  imder  contract 
and  with  hired  plant. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure m  the  fiscal  year  ending  June  30,  1911,  to  widening  the 
channel  at  turns  and  critical  points,  to  shore  protection,  and  to  mainte- 
nance of  jetties.  This  work  is  required  to  make  the  improvement 
available  to  the  class  of  traffic  invited  by  the  depth  of  channel. 

July  1, 1908,  balance  unexpended $1, 304.  50 

August  21,  1908,  allotted  from  emergency  appropriation,  act  of  March  3, 

1905 10,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 300,000.00 

Receipts  from  sales 7.  70 

311,312.20 
June  30,  1909,  amount  expended  during  fi.^cal  year,  for  maintenance  of 
improvem(*nt 11, 671.  75 

July  1, 1909,  balance  unexpended 299,  G40. 45 

July  1, 1909,  outstanding  liabilities 154.  20 

July  1, 1909,  balance  available 299, 486.  25 

Amount  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

Amount  that  can  be  profitably  expended  in  fi.^cal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 

balance  unexpended  July  1,  1909 250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
.    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.         ^.  .^.^^^  ^  GoOqIc 
(See  Appendix?  1.)  '^"'    ^  ^ 
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S,  St  Johns  River,  Florida^  opposite  (he  city  of  JacksorwiUe. — ^The 
project  for  improvinff  the  St.  Johns  River  from  Jacksonville  to  the 
ocean  provides  for  a  cnannel  24  feet  deep.  Between  the  channel  and 
the  pierhead  lines  at  the  city  of  Jacksonville  the  depths  are  in  many 
places  considerably  less  than  24  feet.  A  project  for  securing  a  depth 
of  24  feet  at  mean  low  water  from  the  existing  channel  to  the  pierhead 
line  on  the  left  bank  of  the  river,  between  the  Florida  East  Coast 
Railway  bridge  and  Hogans  Creek,  was  adopted  by  the  river  and  har- 
bor act  of  March  2,  1907.  The  estimated  cost  (raised  in  1908)  is 
$586,500. 

Work  upon  this  project  began  October  1,  1907.  The  work,  as  far 
as  available  funds  permit,  is  nearly  completed,  the  contractor  now 
being  engaged  in  clearing  up  after  the  dipper  dredge. 

The  total  expenditure  to  June  30,  1909,  was  $309,998.61,  of  which 
$3,500  was  expended  for  purchase  of  a  site  for  a  warehouse  and 
wharf  for  the  plant  engaged  on  the  St.  Johns  River  work,  and  $1 ,105.82 
for  surveys  ni?cossary  to  relocation  of  harbor  line  monuments. 

Upon  completion  of  the  present  contract  the  entire  work  will  be 
about  60  per  cent  completed.  The  result  has  been  a  deepening  to 
about  24  feet  over  the  area  between  the  Florida  East  Coast  Railway 
bridge  and  the  lower  Clyde  Line  docks,  but  the  clear  depth  has  not 
yet  been  secured. 

The  average  rise  and  fall  of  tide  is  0.8  foot,  although  imder  special 
conditions  the  river  sometimes  rises  to  a  height  of  3  feet  above  mean 
low  water. 

For  commercial  statistics  and  other  general  information,  reference 
is  made  to  the  current  report  and  summary  on  improvement  of  St. 
Johns  River,  Florida. 

The  work  so  far  completed  has,  it  is  believed,  had  an  advantageous 
effect  on  freight  rates,  as  it  has  permitted  deeper  draft  vessels  to 
reach  the  wharves,  thus  obviating  the  necessity  of  lightering  to 
midstream. 

It  is  proposed  to  apply  the  amount  which  is  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  the  completion  of 
the  project  which  is  necessary  to  extend  the  benefits  over  the  entire 
frontage  contemplated. 

July  1,  1908,  balance  unexpended $259, 149. 12 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      197, 647. 73 

July  1,  1909,  balance  unexpended 61, 50L  39 

July  1,  1909,  outetanding  liabilities 30, 799. 51 

July  1,  1909,  balance  available 30, 70L  88 

July  1,  1909,  amount  covered  by  uncompleted  contracts 13, 648. 20 

Amount  (estimated)  required  for  completion  of  existing  project 215, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,  1909 215, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  P  2.) 
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S.  St.  Johns  River  at  Orange  Mills  jlais,  Florida. — The  object  of 
this  work  is  to  obtain  a  13-root  channel  at  mean  low  water  from 
Jacksonville  to  Palatka.  Before  improvement  there  were  four 
shoals,  all  near  Orange  Mills,  of  less  depth  than  13  feet.  These  were 
Forresters  Point  shoal,  least  depth  11.6  feet;  Orange  Mills  flats,  9.8 
feet;  Racey  Point  shoal,  10.1  feet;  and  Tocoi  shoal,  11.1  feet. 

The  mean  range  of  tide  is  0.9  foot.  The  annual  variation  of  water 
stage  is  about  3  feet. 

The  project,  adopted  in  1893,  is  to  dredge  a  channel  200  feet  wide 
and  13  feet  deep  through  the  shoals  named.  The  estimated  cost 
(increased  in  1906)  is  $186,000. 

The  total  expenditure  up  to  June  30,  1909,  was  $119,156.50.  The 
result  has  been  the  formation  of  a  channel  13  feet  deep,  160  feet  wide, 
through  Orange  Mills  flats  and  Forresters  Point  shoal  and  120  feet 
wide  through  Kacey  Point  and  Tocoi  shoals. 

The  project  is  about  64  per  cent  completed. 

The  river  is  navigable  to  Lake  Washington,  a  distance  of  276  miles. 
The  head  of  steamboat  navigation  at  present  is  Lake  Poinsett,  262 
miles  from  the  mouth  of  the  river. 

The  existence  of  the  St.  Johns  waterway  has  probably  had  an 
important  effect  in  keeping  down  freight  rates,  but  the  increase  of 
the  channel  to  13  feet  has  not,  so  far  as  known,  caused  any  changes 
in  rates. 

This  channel,  however,  permits  light-draft  schooners  to  load  at 
Palatka  with  cypress  lumber  from  the  lar^e  mills  at  that  place,  and  a 
diminution  in  depth  in  the  channel,  requinng  lightering  of  this  mate- 
rial to  Jacksonville,  would,  it  is  thought,  raise  the  freight  rates. 
DiflBculty  in  navigating  this  channel  is  being  experienced,  due  to 
insufficient  width  at  angles  and  to  the  fact  that  it  is  not  sufficiently 
marked. 

The  money  expended  during  the  fiscal  year  was  for  examination 
of  the  channel  and  for  engineering  and  contingencies. 

For  more  detailed  information  see  Report  of  the  Chief  of  Engi- 
neers for  1898,  pages  1344-1348;  for  1901,  page  1738;  for  1904, 
pages  1690-1691. 

For  examination  and  survey  ordered  by  river  and  harbor  act  of 
March  2,  1907,  see  House  Document  No.  1111,  Sixtieth  Congress, 
second  session. 

The  commerce  of  the  upper  St.  Johns  is  chiefly  in  lumber,  shingles, 
buUding  material,  and  general  merchandise. 

Tonnage  by  years:  1898,  25,866;  1899,  122,074;  1900,  171,600; 
1901,  67,500;  1902,  137,950;  1903,  269,610;  1906,  659,838;  1907, 
273^070;  1908,347,764. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  year  ending  June  30,  1911,  to  widening  existing 
channels,  completing  the  project.  The  additional  work  proposed  is 
for  the  purpose  of  extension  of  benefits. 

July  1,  1908,  balance  unexpended $1,493.50 

June  10, 1909,  allotted  from  emergency  appropriation,  act  of  March  3, 1905.    3, 000. 00 

4,493.50 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         650.00 

Julyl,  1909,  balance  unexpended 3,843.50 
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Amount  (estimated)  required  for  completion  of  existing  project $65, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 65,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  P  3.) 

4.  Volusia  bar,  Florida. — The  object  of  this  improvement  is  to 
secure  a  channel  5  feet  deep  through  the  bar  of  that  name  at  the  head 
of  Lake  George,  and  from  that  lake  to  Lake  Monroe.  Before  im- 
provement the  channel  at  this  localitv  was  very  crooked,  with  a  low- 
water  depth  varying  between  3.5  anci  4.5  feet. 

The  project,  adopted  in  1879  and  modified  in  1882  and  1887,  pro- 
vided for  the  construction  of  two  converging  jetties  and  for  dredg- 
ing, in  order  to  secure  a  depth  of  5  feet  at  mean  low  water,  at  an 
estimated  cost  of  $25,000. 

The  project  was  completed  in  1887  and  additional  work  required 
is  for  maintenance.  As  shoaUng  is  continual,  it  has  been  foimd  neces- 
sary to  dredge  from  time  to  time  in  order  to  maintain  the  requisite 
depth. 

The  total  expenditure  up  to  June  30,  1909,  was  $45,838,  of  which 
$20,838  was  for  work  of  maintenance.  As  a  result  there  is  now  a 
channel  from  Palatka  to  Sanford  having  a  least  depth  of  5  feet  at 
mean  low  stage. 

During  the  year  $1,840  was  expended  from  an  allotment  from  the 
appropnation  f or  emergencies  act  of  March  2,  1907,  for  the  repair  of 
the  guiding  pile  dikes  at  Volusia  bar,  the  old  structures  havmg,  on 
account  of  their  dilapidated  condition,  become  a  menace  to  navigation. 

On  March  17,  1909,  an  allotment  of  $5,000  was  made  from  the 
appropriation  provided  by  the  river  and  harbor  act  of  March  3,  1909, 
to  be  appUed  to  the  maintenance  of  this  improvement.  No  work 
had  been  done  under  this  allotment  at  the  end  of  the  fiscal  year. 

The  head  of  steamboat  navigation  is  Lake  Poincett,  252  miles 
from  the  mouth. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1911,  to  maintenance  of 
existing  channels. 

The  usual  variation  of  water  level  is  2  feet;  the  extreme  variation, 
3i  to  5  feet. 

The  existence  of  the  St.  Johns  waterway  has  probably  had  an  im- 
portant effect  in  keeping  down  freight  rates,  but  the  increase  of  the 
channel  depth  to  5  feet  has  not,  so  far  as  known,  caused  any  change  in 
freight  rates. 

The  river  is  navigable  in  fact  to  Lake  Washington,  a  distance  of  276 
miles  from  its  mouth. 

For  more  detailed  information  see  Report  of  the  Chief  of  En^- 
neers  for  1896,  pages  1313-1314;  for  1897,  page  1550;  for  1905, 
page  1296. 

The  commerce  of  this  portion  of  the  river  is  chiefly  in  grain,  fer- 
tilizers, ship  stores,  vegetables,  and  general  merchandise.  The  esti- 
mated value  of  the  commerce  for  1908  is  $3,000,000. 
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Tonnage  by  years:  1898,21,959;  1899,26,358;  1900,31,511;  1901, 
32,437;  1902,  53,678;  1903,  55,922;  1904,  60,347;  1905,  111,162;  1906, 
412,703;  1907,  66,005;  1908,  66,690. 

July  1,  1908,  balance  unexpended  » $2.00 

September  30,  1908,  allotted  from  emergency  appropriation,  act  of  March  2, 

1907 1,840.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 

3,1909 6,000.00 

6,842.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   1,840.00 

July  1, 1909,  balance  imexpended 6, 002. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
Juljrl,  1909 6,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  4.) 

5.  OTclawdha  River ,  Florida, — ^Before  improvement  this  river  was 
obstructed  by  snags,  accumulation  of  drift,  and  overhanging  trees. 

The  project,  adopted  in  1891,  was  to  clear  the  river  of  obstructions, 
80  as  to  give  a  navigable  channel  4  feet  deep  at  mean  low  stage  from 
the  mouth  to  Leesburg,  a  distance  of  94  nules,  at  an  estimated  cost 
of  $26,000.  This  was  modified  by  the  river  and  harbor  act  of  March 
2,  1907,  which  provided  for  removing  obstructions  and  deepening  the 
channel  to  6  feet  at  mean  low  water  from  the  mouth  of  the  Oklawaha 
to  the  head  of  Silver  Springs  Run  at  an  estimated  additional  cost  of 
$15,000.  This  project  is  printed  in  House  Document  No.  782,  Fifty- 
ninth  Congress,  first  session. 

Up  to  June  30,  1909,  the  total  expenditure  under  this  project  was 
$38,894.41,  of  which  $16,292.12  was  for  work  of  maintenance. 

As  a  general  result,  there  is  a  fairly  well-cleared  channel  6  feet  deep 
for  the  first  32  miles  of  the  stream,  a  practicable  channel  4  feet  deep 
at  ordinary  low  st^es  of  the  river  to  Silver  Springs  Run,  53  miles 
from  the  St.  Johns  River,  and  a  channel  3  feet  deep  at  ordinary  stage 
of  water  to  Leesburg,  94  miles  from  the  mouth.  Leesburg  is  tne  head 
of  steamboat  navigation. 

Silver  Springs  Run,  5^  miles  long  from  the  Oklawaha  to  its  head 
at  Silver  Springs,  aflFords  the  best  channel  of  the  entire  route. 

As  a  result  or  the  expenditure  for  maintenance,  several  shoal  places 
have  been  dredged  and  many  snags  and  overhanging  trees  removed. 

The  original  project  is  beUeved  to  be  about  55  per  cent  completed, 
but  owing  to  the  fact  that  logs  and  snags  are  carried  by  freshets  into 
the  stream  or  moved  from  the  sides  into  the  channel,  more  work  will 
have  to  be  done  that  can  be  estimated  from  examination  or  survey. 

During  freshets  the  water  sometimes  rises  to  a  height  of  4  feet 
above  its  normal  stage. 

The  improvement  has  had  no  appreciable  effect  upon  freight  rates. 

The  commerce  concerned  is  small.  The  boats  using  the  river  are 
chiefly  excursion  steamers,  which  nm  during  the  winter  months.  One 
steamer,  however,  runs  regularly  during  the  entire  year  and  affords 
the  only  means  of  communication  for  the  adjacent  country. 

«  Befundment  of  overpayment  made  in  fiscal  year  ending  J^'f^jHJ?  ^^^I^OOqIc 
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A  considerable  revlTal  in  interest  in  this  stream  is  noticeable  amon^ 
the  business  men  at  Leesbnrg,  which  is  situated  at  the  head  of  navi- 

§ation,  and  at  Ocala,  which  is  situated  6  miles  from  the  head  of  Silver 
prings  Run,  and  it  is  quite  probable  that  the  completion  of  the 
project  would  have  a  very  decided  effect  on  railroad  rates.  The  river 
IS  navigable  in  fact  to  Lake  Apopka,  130  miles. 

Tonnage  by  years:  1898,  4,481;  1899,  4,291;  1900,  4,847;  1901, 
4,530;  1906,  9,298;  1907,  9,129;  1908,  80,279. 

On  March  17,  1909,  the  sum  of  $4,000  was  allotted  from  the  appro- 
priation of  $8,186,750  provided  by  the  river  and  harbor  act  of  March 
3,  1909,  to  be  applied  to  the  maintenance  of  this  improvement.  No 
work  had  been  done  under  this  allotment  at  the  end  of  the  fiscal  year. 
The  amount  expended  was  for  examination  of  the  channel  ana  for 
engineering  contingencies. 

It  is  proposed  to  apply  the  amoimt  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  vear  ending  June  30,  1911,  to  making  certain 
cut-offs,  dred^ng  shoals,  and  removing  snags  and  overhanging  trees 
in  the  lower  nver,  and  in  deepening  shoal  places  in  the  upper  river. 
The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  maintenance. 

For  further  information  see  Report  of  Chief  of  Engineers  for  1896, 
pages  1314-1316;  for  1905,  page  1298. 

July  1, 1908,  balance  unexpended $189.64 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
Mar<;h3, 1909 4,000.00 

4, 189. 64 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 84. 05 

July  1, 1909,  balance  unexpended 4,105.59 

Amount  (estimated)  required  for  completion  of  existing  project 18, 208. 07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 20, 710. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4,* 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  5.) 

6.  Indian  River,  Florida,  between  Ooat  Creek  and  Jupiter  Inlet. — 
Indian  River  is  a  narrow  sound  between  the  coast  and  an  outlying 
fringe  of  islands.  Before  improvement  the  ruling  depth  was  2.5  Jeet. 
The  tide  is  negligible. 

The  project  adopted  in  1891  provides  for  a  continuous  channel  be- 
tween Groat  Creek  and  Jupiter  Inlet  5  feet  deep  at  mean  low  water 
and  at  least  76  feet  wide  in  the  straight  reachesj  with  as  much  greater 
width  as  may  be  required  in  the  turns.     The  estunated  cost  is  S44,000. 

The  total  expenditure  up  to  June  30, 1909.  was  $57,878.09,  of  which 
$21,191.23  was  for  maintenance.  As  a  result  a  channel  was  obtained 
5  feet  deep  and  nowhere  less  than  50  feet  wide  between  Goat  Creek 
and  Pecks  Lake. 

The  project  is  about  80  per  cent  completed. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  deepening  and 
widening  existing  channels,  completing  the  project,  and  to  work  of 
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maintenance.  The  additional  work  proposed  is  to  make  the  improve- 
ment available. 

During  the  year  an  examination  disclosed  that,  due  to  the  fact  that 
the  spoU  banks  from  dredgine  were  submerged  and  the  channel 
unmarked,  boats  were  continually  grounding  on  the  spoil  banks  and 
breaking  them  down  and  shoaling  tne  channel.  To  prevent  this,  and 
as  an  aid  in  maintenance  dredging,  substantial  channel  marks  were 
established.  Maintenance  dredging  is  required  at  several  places  where 
not  over  4  feet  of  water  exists,  wmch  is  the  maximum  depth  which 
can  be  carried  June  30,  1909. 

The  improvement  has  had  no  effect  on  railroad  freight  rates,  as  the 
stream  has  no  connection  with  a  deep-water  port.  The  river  is  much 
used  by  those  engaged  in  vegetable  and  fruit  culture  as  a  line  of  com- 
munication between  packing  houses  and  the  nearest  railroad  station, 
thus  causing  a  very  considerable  saving  to  the  producer.  The  river 
is  an  important  link  in  the  inside  passage  along  tne  east  coast  of  Flor- 
ida and  is  much  used  by  launches  and  an  auxiliary  schooner  trading 
between  Lake  Worth  and  Jacksonville.  The  length  of  navigable 
channel  xinder  improvement  by  the  Government  is  77  miles.  The 
stream,  or,  more  properly,  the  sound,  is  navigable  in  fact,  partly 
through  private  canals,  from  St.  Augustine  to  Key  West,  a  distance  of 
490  miles. 

It  has  been  impracticable  to  secure  trustworthy  statistics  of  this 
commerce,  but  it  is  very  considerable. 

For  history,  description,  and  project  see  Report  of  Chief  of  Engi- 
neers for  1896,  pages  1318-1320;  for  1905,  page  1299;  for  1906,  page 
1220. 

Jupiter  Inlet. — ^This  inlet  having  closed  again,  an  allotment  of 
$2,000  was  made  June  8, 1909,  from  the  appropriation  of  $300,000  pro- 
vided by  the  emergency  river  and  harbor  act  of  March  3j  1905,  to 
restore  the  opening.  Work  imder  this  allotment  wiU  begm  shortly 
after  the  close  of  the  fiscal  year. 

The  total  expenditure  to  Jime  30,  1909,  was  $1,500. 

Julvl,  1908,  balance  unexpended $3,642.26 

July  27,  1908,  and  June  8,  1909,  allotments  ($2,000  each)  from  emergency 

appropriation,  act  of  March  3,  1905 .^ 4, 000. 00 

Amount  allotted  from  appropriaticm  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 

Receipts  from  sales 5. 00 

11, 647. 26 
June  30,  1909,  amount  expended  during  fiscal  year,  for  mainte- 
nance of  improvement 15, 505.  73 

Refunded  to  credit  of  emergency  appropriation 2, 000. 00 

7,505.73 

July  1, 1909,  balance  unexpended 4,141.53 

July  1, 1909,  outstanding  liabilities 550.00 

July  1, 1909,  balance  available 3, 591.  53 


Amount  (estimated)  required  for  completion  of  existing  project 9, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 13, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

L    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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7.  Biscayne  Bay,  Florida, — Before  improvement,  Biscayne  Bay 
was  navigable  for  boats  drawing  less  than  3  feet  of  water.  There 
was  a  channel,  excavated  at  private  expense,  12.5  miles  long  with  a 
least  depth  of  10.5  feet,  from  Miami  to  the  Atlantic  Ocean  near  Cape 
Florida.     The  tidal  range  in  the  bay  is  about  1  foot. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  in  part  a  plan 
proposed  by  a  Board  of  Engineer  officers  appointed  in  accordance 
with  a  provision  in  the  river  and  harbor  act  or  March  3,  1899.  This 
plan  contemplated  a  channel  18  feet  deep  from  the  wharves  at  Miami 
to  the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about  4,000 
feet  north  of  Norris  Cut,  and  a  reni^e  basin  of  same  depth,  1,200 
feet  long  and  400  feet  wide,  in  some  suitable  place,  this  channel  to  be 
protected  by  one  or  two  jetties,  as  might  be  found  necessary.  The 
estimated  cost  of  the  entire  improvement  was  $1,493,743.  (See  H. 
Doc.  No.  662,  56th  Cong.,  1st  sess.)  The  act  of  1902  appropriated 
and  authorized  an  expenditure  of  $300,000  for  part  of  this  work,  and 
provided  that  the  Florida  East  Coast  Railway  Company  should  con- 
struct, at  its  own  expense,  a  basin  1,600  feet  long  and  500  feet  wide 
adjacent  to  the  wharves  at  Miami  and  the  channel  from  said  basin 
to  the  east  side  of  the  proposed  refuge  basin  on  the  east  side  of  the 
bay;  that  the  amounts  appropriated  and  authorized  by  Congress 
should  be  expended  in  constructing  and  protecting  the  portion  or  the 
channel  extending  to  the  sea  from  the  terminus  or  the  channel  to  be 
constructed  by  the  railway  companv,  of  such  approximately  uniform 
depth  and  of  such  widths  as  would  best  serve  the  interests  of  naviga- 
tion and  as  could  be  constructed  with  the  funds  appropriated  and 
authorized.  The  act  further  provided  that  before  any  part  of  the 
appropriation  should  be  expended  the  said  railway  company  should 
enter  mto  a  contract  with  the  United  States  for  the  performance  of 
its  part  of  the  work. 

The  act  of  March  2,  1907,  modified  the  project  by  prescribing  a 
width  of  100  feet  for  the  dredged  channel,  and  by  providing  for  a 
jettv  on  the  southern  side  of  the  entrance.  The  total  estimated  cost 
of  the  work  authorized  by  Congress  is  $546,000,  all  of  which  has  been 
appropriated. 

The  total  expenditure  up  to  June  30,  1909,  was  $363,720.58,  of 
which  $9,759.17  was  for  emergency  work  of  maintenance  by  the  con- 
struction of  shore  revetment. 

As  a  result  there  is  an  available  channel  10  feet  deep  across  the 
bay,  the  two  jetties  are  completed,  and  the  progress  on  tne  necessary 
rock  excavation  in  the  channel  between  the  jetties  promises  a  com- 
pletion of  the  present  project  during  the  next  fiscal  year. 

During  the  year  the  steamers  operating  between  Jacksonville  and 
Habana  made  Miami  a  port  of  call. 

The  project  is  about  60  per  cent  completed.  The  channel  is  not 
open  to  navigation. 

A  description  of  the  bay,  with  report  and  recommendations  of  a 
Board  of  officers,  may  be  found  in  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1986  to  2013.  (See  also  Report  for  1905,  pp. 
1300-1302.) 

Tonnage  by  years:  1899,  18,089;  1902,  8,390;  1903,  13,319;  1904, 
16,788;  1905,  40,700;  1906,  56,405;  1907,  106,010;  1908,  151,280. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  maintenance, 
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July  1, 1908,  balance  unexpended $265, 580.  62 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 27, 000. 00 

292,  580.  62 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      100,541.55 


July  1, 1909,  balance  unexpended 192, 039. 07 

Julyl,  1909,  outstanding  liabilities 12,780.26 

July  1, 1909,  balance  available 179,258.81 


July  1, 1909,  amount  covered  by  uncompleted  contracts 80, 198. 07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  7.) 

8,  Harbor  at  Key  West,  FZa.,  and  entrance  thereto, — The  entrance 
referred  to  is  the  northwest  channel.  While  Key  West  Harbor 
accommodates  vessels  drawing  about  27  feet,  the  ruling  depth  over 
the  northwest  bar,  before  improvement,  was  10.5  feet  at  mean  low 
water.     The  mean  tidal  range  is  2.6  feet. 

The  project  adopted  in  1889  contemplated  a  channel  17  feet  deep 
at  mean  low  water.  This  was  to  be  secured  by  building  two  stone 
jetties,  one  to  the  northeast  and  one  to  the  west  of  the  channel,  con- 
verging toward  the  bar,  and  by  dredging,  if  necessary.  The  esti- 
mated cost  of  the  east  jetty  was  $500,000. 

The  act  of  March  2,  1907,  modified  the  project  hj  authorizing  con- 
tinuance of  work  on  the  existing  jetties  or  the  building  of  training 
walls,  in  the  discretion  of  the  Secretary  of  War. 

The  total  expenditure  up  to  June  30,  1909,  was  $667,273.40,  of 
which  $2,274.44  was  for  removing  reefs  from  the  main  ship  channel 
and  $10,000  for  maintenance.  As  a  result,  the  east  jetty  has  been 
built  up  to  a  height  of  3  feet  above  mean  low  tide  for  a  distance  of 
5,642  feet,  the  remaining  5,712  feet  being  at  a  level  of  about  5  feet 
below  mean  low  tide.  The  west  jetty  is  about  20  per  cent  com- 
pleted and  in  its  present  incomplete  state  is  of  very  little  value. 

A  channel  of  17  feet  now  exists  over  the  outer  bar  and  has  been 
well  protected  and  maintained  for  two  years.  The  channel  across 
the  flats  to  the  southward  is  in  its  original  state  and  the  ruling  depth 
over  this  flat,  rather  than  the  depth  over  the  outer  bar,  limits  the 
usefulness  of  the  channel. 

It  is  proposed  to  apply  the  available  balance  to  dredging  to  secure 
17  feet  of  water  throughout  the  channel. 

An  act  of  Congress  approved  May  28,  1908,  authorized  the  ex- 
penditure of  $5,000  for  the  purpose  of  removing  certain  reefs  from 
the  main  ship  channel  from  the  appropriation  for  improving  this 
harbor.  Of  tms  amount  $2,274.44  nas  oeen  expended,  four  neads 
having  been  removed  to  a  depth  of  30  feet  by  blasting.  Further 
work  under  this  allotment  has  been  postponed  until  the  completion 
of  the  sweeping  operations  which  the  Coast  and  Geodetic  Survey  has 
now  underway  for  the  purpose  of  locating  unknown  heads. 
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It  is  believed  that  with  funds  in  hand  the  channel  can  be  main- 
tained to  the  present  authorized  depth. 

The  existence  of  the  northwest  channel  has  an  important  effect 
upon  freight  rates  between  Key  West  and  Tampa. 

The  commerce  is  chiefly  in  cattle,  fertilizers,  tobacco,  sponges, 
and  general  merchandise. 

Tonnage  by  years:  1898,  72,968;  1899, 130,713;  1900,  30,594;  1901, 
18,863;  1902,  14,146;  1903,  134,043;  1904,  174,305;  1905,  132,744; 
1907,  189,258;  1908,  218,692. 

For  further  information  see  listed  references  on  page  336,  Report 
of  Chief  of  Engineers  for  1907. 

July  1,  1908,  balance  unexpended $192, 583.  83 

June  ^,  19()9,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      147,303.76 

July  1,  1909,  balance  unexpended 45,280.07 

July  1,  1909,  outstanding  liabilities 577. 84 

July  1,  1909,  balance  available 44, 702. 23 

(See  Appendix  P  8.) 

9.  Kissimmee  River.  Florida. — ^Before  improvement  the  Kissimmee 
River  was  tortuous,  snallow,  and  obstructed  by  snags  and  overhang- 
ing trees.  At  ordinary  stages  the  least  depth  was  about  2  feet,  and 
in  dry  seasons  navigation  was  altogether  suspended.  Canals  had 
been  made  through  some  of  the  worst  bends  by  private  enterprise. 

The  project  adopted  June  13,  1902,  provided  for  a  channel  30  to 
60  feet  wide  and  3  feet  deep  at  ordinary  low-water  stages  in  the  Bas- 
simmee  River  (including  the  connecting  canals  and  iSkea)  from  the 
town  of  Kissimmee  to  Fort  Bassinger,  and  for  a  channel  25  feet  wide 
and  3  feet  deep  in  Istokpoga  Creek.  The  estimated  cost  of  the  im- 
provement was  $24,220.90. 

The  total  expenditure  up  to  June  30,  1909,  was  $27,138.72,  of 
which  $6,362.64  was  for  maintenance.    The  project  is  completed. 

The  result  has  been  a  deepeningof  the  channel  to  a  depth  of  3  feet 
from  the  town  of  Kissimmee  to  Fort  Bassinger,  at  ordmary  stages 
of  the  river,  and  the  clearing  of  Istokpoga  Creek. 

The  town  of  Kissimmee  is  at  the  head  of  navigation.  The  stream 
is  navigable  in  fact  to  the  Gulf  of  Mexico,  via  L^e  Okechobee  and 
Caloosanatchee  River,  a  distance  of  309  miles.  During  periods  of 
extreme  drought  the  river  is  navigable  for  launches  only,  but  during 
eight  months  of  the  vear  steamboat  navigation  is  possible. 

The  commerce  of  tissimmee  River  is  m  lumber,  cattle,  fish,  naval 
stores,  fruits,  vegetables,  and  general  merchandise. 

Tonnage  by  years:  1901,  3,670;  1902,  9,655;  1903,  10,652;  1904, 
2,863;  1905,  9,911;  1906,  10,111,  1908  (estimated),  10,000. 

The  improvement  of  the  stream  has  lowered  freight  rates  on  the 
supplies  handled  75  per  cent.  There  is  no  rail  communication  to  the 
country  adjacent  to  this  stream,  the  only  other  line  of  supply  being 
by  wagon  line  over  poor  roads. 

Failure  to  maintam  the  stream  in  its  present  improved  state  would 
be  no  less  than  a  calamity  to  those  living  in  the  lower  Kissimmee 
valley. 

During  the  year  $2,703.10  has  been  expended  in  clearing  away 
overhanging  limbs,  in  closing  subsidiary  channels,  and  in  dredging. 

On  June  30,  1909^  there  is  an  available  channel  having  a  depth  of 
24  inches,  barely  sufficient  for  the  steamboats  operating  on  the  streanu 
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For  reference  to  examination  and  survey,  see  page  289,  Report  of 
the  Chief  of  Engmeers  for  1904. 

The  appropriation  recommended  is  for  maintenance  of  the  improve-' 
ment.  The  work  proposed  is  to  make  the  improvement  availaole  for 
the  ensuing  year. 

July  1,  1908,  balance  unexpended |2, 785.  38 

May  21, 1909,  allotted  from  emergency  appropriation,  act  of  March  3, 1905.        600. 00 
Beceipts  from  sales 26. 00 

3,411.38 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : 2,703.10 

July  1,  1909,  balance  unexpended 708.  28 

July  1,  1909,  outstanding  liabilities 300. 00 

July  1,  1909,  balance  available 408.  28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897  „  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  9.) 

10.  Orange  River,  Charlotte  Harbor^  amd  CaloosaJiatchee  Bwer, 
Florida, — These  works  were  consolidated  by  the  act  of  Jmie  13,  1902. 

(a)  Orange  River, — ^Before  improvement  the  least  depth  was  2.5 
feet  at  mean  low  water,  and  the  channel  was  obstructed  by  snags  and 
overhanging  trees. 

The  project,  adopted  June  13,  1902,  provides  for  a  channel  50  feet 
wide  and  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  the  head  of  navigation.    The  estimated  cost  was  S2.500. 

The  total  expenditure  to  June  30, 1909,  was  $4,000,  of  which  $2,000 
was  for  work  of  maintenance.  No  work  was  done  during  the  past 
year. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  Jime  30,  1911,  to  maintenance. 

There  is  now  a  navigable  cnannel  50  feet  wide  and  4  feet  deep  at 
mean  low  water  from  the  mouth  of  the  river  to  the  head  of  naviga- 
tion, excepting  in  the  upper  portion  of  the  river  the  full  channel 
width  could  not  be  obtained  on  accoimt  of  the  river  width  being  less 
than  50  feet. 

The  mean  rise  and  fall  of  the  tide  is  1  foot.  The  annual  variation 
of  water  level  on  accoimt  of  freshets  is  about  2  feet.  The  maximum 
draft  that  can  be  carried  at  mean  low  water  is  4  feet. 

The  head  of  navigation  is  the  iron  bridge  at  Buckingham,  about  5f 
miles  from  the  mouth  of  the  river. 

The  commerce  of  Orange  River  is  in  fruits,  vegetables,  fertilizers, 
lumber,  and  general  merchandise.  The  value  of  the  commerce  for 
the  year  1907  was  $277,669.34. 

Tonnage  by  years:  1896,  1,250;  1902,  7,155;  1903,  8,555;  1904, 
3,099;   1905,2,074;  1906,6,258;  1907,4,002;  1908. 3,936^. 

The  freight  rates  are  practically  the  same  as  berore  the  improve- 
ment was  made. 

For  references  to  examinations  and  survey,  see  page  291,  Report  of 
Chief  of  Engineers  for  1904,  and  page  369  of  Report  of  Chief  oi  Engi- 
neers for  1908.  Digitized  by  ^^UU^iC 
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Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 

3,1909 1800.00 

July  1,  1909,  balance  unexpended 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Charlotte  Harbor  and  Caloosahaichee  River  from  Puntarasa  to 
Punta  Gorda. — This  project  was  completed  in  1903.  The  amount 
expended  is  $106,000.     No  work  was  done  during  the  past  year. 

Xc)  Caloosahatchee  River  between  PurUarasa  and  Fort  Thomp- 
son, — ^Before  improvement  there  was  a  navigable  channel  with  a  least 
depth  of  5  feet  at  mean  low  water  from  Puntarasa  to  Fort  Myers,  and 
thence  with  a  least  depth  of  3.5  feet  to  Fort  Thompson.  Tne  upper 
river  was  obstructed  by  snags  and  overhanging  trees. 

The  project,  adopted  in  1882  and  modified  m  1886  and  1888,  pro- 
vided for  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water 
from  the  mouth  to  Fort  Myers,  for  a  channel  4  feet  deep  at  mean  low 
water  across  the  shoal  at  Beautiful  Island,  and  for  snagging  and 
cutting  trees  on  the  upper  river. 

The  project  was  completed  in  1901,  at  a  total  cost  of  $33,600;  the 
results  contemplated  were  obtained. 

Since  that  tmie  $7,554.44  has  been  expended  in  work  of  main- 
tenance. As  a  result  there  is  a  channel  4  feet  deep  from  Fort  Myers 
to  Fort  Thompson  at  ordinary  stages  of  water.  No  work  was  done 
during  the  past  year,  the  amount  expended  being  for  contingencies. 

On  May  12,  1908,  the  Secretary  of  War  allotted  the  sum  of  $3,000 
from  the  emergency  appropriation  ($300,000)  of  the  river  and  nar- 
bor  act  of  March  2,  1907,  lor  maintenance  operations,  consisting  of 
dredging  shoals,  removing  snags,  and  trimming  overhanging  trees. 

It  IS  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  vear  ending  June  30,  1911,  to  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909,  was 
7  feet  from  the  river  entrance  to  Fort  Myers  and  thence  4  feet  to 
Fort  Thompson,  69^  miles  above  the  mouth.  The  mean  rise  and 
fall  of  tide  at  the  river  entrance  is  1.6  feet.  During  freshets  the 
water  level  in  the  upper  reaches  of  the  river  rises  considerably. 

The  Klissinmiee  River,  Lake  Okechobee,  Caloosahatchee  River,  and 
San  Carlos  Bay  form  a  continuous  waterway,  navigable  in  fact  from 
the  head  of  navigation  on  the  Kissimmee  River  to  the  Gulf  of  Mexico, 
a  total  distance  of  309  miles.  From  its  mouth,  in  San  Carlos  Bay, 
to  its  source,  in  Lake  Okechobee,  the  Caloosahatchee  River  is  84 
miles  long. 

The  commerce  of  Caloosahatchee  River  is  in  fruits,  vegetables, 
fertilizers,  and  general  merchandise.  The  value  of  the  commerce  for 
the  year  1908  was  $376,000. 

Tonnage  by  years:  1899,33,101;  1900,  22,737;  1902,27,895;  1903, 
27,676;  1904,  12,255;  1905,  9,577;  1906,  22,266;  1907,  4,467;  1908, 
8,064. 

No  change  in  the  nature  of  the  commerce  has  resulted  from  the 
improvement.  The  freight  rates  are  practically  the  same  as  before 
the  improvement  was  made. 


a  See  consolidated  money  statement  on 
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References  to  reports  on  examinations  ordered  by  the  river  and 
harbor  acts  of  March  3.  1905,  and  March  2,  1907,  will  be  found  on 
page  332  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
and  on  page  369  of  report  for  1908. 

July  1, 1908,  balance  unexpended 13,031.24 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 400.00 


3,431.24 
June  30, 1909,  amount  expended  durtng  fiscal  year: 

For  works  of  improvement |31. 24 

For  maintenance  of  improvement 54. 44 

86.68 


July  1 ,  1909,  balance  unexpended 3, 345.  66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATBD. 

July  1,  1908,  balance  unexpended $3,031.24 

Amoimt  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,000.00 

4,03L24 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |31.  24 

For  maintenance  of  improvement 54.  44 

85.68 


July  1, 1909,  balance  unexpended 3,945.66 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,'  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  10.) 

11.  Sarasota  Bay,  Florida, — Before  improvement  there  was  a  nav- 
igable channel  in  Sarasota  Bav  with  least  depth  of  5  feet  at  mean 
low  water,  except  at  two  shoals,  where  the  depths  were  4.3  and  3.5 
feet,  respectively.  Little  Sarasota  Bay  had  a  channel  with  a  least 
depth  or  1.2  feet  at  mean  low  water,  except  at  one  shoal  which  was 
bare  at  low  water. 

The  project,  adopted  in  1889,  provides  for  a  channel  100  feet  wide 
ami  5  leet  deep  at  mean  low  water  from  Tampa  Bay  to  Sarasota  at 
an  estimated  cost  of  $17,600. 

The  sum  of  $10,000  had  been  expended  under  this  project  when  it 
was  modified  (in  1896)  to  include  a  channel  75  feet  wide  and  3  feet 
deep'in  Little  Sarasota  Bay  from  Sarasota  to  Caseys  Pass.  The  esti- 
mated cost  of  completion  of  the  entire  project  was  $45,0C0,  making  a 
total  estimate  of  $55,000,  subsequently  increased  to  $70,000. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  continuing 
improvement  from  Tampa  Bay  to  Venice.  Venice  is  about  2  miles 
southeasterly  from  Caseys  Pass. 

a  See  consolidated  money  statement  on  thia  page.  ^ 
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The  total  expenditure  to  June  30,  1909,  was  $58,035.25,  of  which 
$13,077.18  was  for  work  of  maintenance. 

The  project,  as  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  is  about  61  per  cent  completed. 

As  a  result  there  is  a  channel  60  feet  wide  and  5  feet  deep  at  mean 
low  water  from  Tampa  Bay  to  Sarasota.  From  Sarasota  to  Caseys 
Pass  the  channel  is  3  feet  deep  at  mean  low  water,  and  varying  in 
¥ddth  from  50  to  76  feet. 

The  maximum  draft  that  could  be  carried  on  June  30,  1909^  was  5 
feet  to  Sarasota,  and  thence  to  Caseys  Pass,  2  feet.  Mean  nae  and 
fall  of  tide  is  1.5  feet. 

The  length  of  the  5-foot  channel  from  Tampa  Bay  to  Sarasota  is  20 
miles,  and  the  3-foot  channel  from  Sarasota  to  Venice  is  18  miles. 

Venice  is  the  extreme  southerly  point  of  the  channel  and  may  be 
given  as  the  head  of  navigation  in  fact. 

During  the  winter  season,  when 'by  far  the  largest  shipments  are 
made,  the  prevailing  winds  decrease  the  mean  level  of  the  water  in 
the  bay  by  over  a  foot.  This  fact  would  indicate  the  desirability  of 
a  revision  of  the  project  with  a  view  to  securing  a  greater  depth  with, 
if  necessary,  a  reduction  in  width.  The  river  and  harbor  act  of 
March  3,  1909^  provided  for  a  survey  of  this  waterway  ¥dth  a  view  to 
securing  a  revision. 

The  amount  estimated  as  a  profitable  expenditure  during  the  fiscal 
year  ending  June  30,  1911,  includes  $10,000  for  maintenance,  which 
IS  necessary  to  keep  this  improvement  available,  and  $25,000  which  is 
necessary  to  complete  the  project  by  widening,  thus  extending  pres- 
ent benefits. 

The  commerce  of  Sarasota  Bay  is  in  naval  stores,  fruits,  vegetables, 
fertiUzers,  fish,  lumber,  and  general  merchandise.  The  value  of  com- 
merce for  the  calendar  year  1908  was  $1,300,000. 

Tonnage  by  years:  1899,  9,424;  1902,  4,313;  1903,  4,755;  1904, 
25,479;  1905,  8,556;  1906,  12,010;  1907,  13,350;  1908,  54,700.5. 

The  freight  rates  have  been  lowered  25  to  50  per  cent,  depending  on 
freight  classification,  since  the  improvement  was  undertaken. 

For  reference  to  examination  and  survey,  see  page  293,  Report  of 
Chief  of  Engineers  for  1904. 

July  1,  1908,  balance  unexpended |7.50 

November  2, 1908,  allotted  from  emergency  appropriation,  aqt  March  2, 1907 .  3, 000. 00 
Amount  allotted  from  appropriation  by  nver  and  harbor  act  approved 

March  3,  1909 5,000.00 

8,007.50 
June  30, 1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      3,000.00 

July  1,  1909,  balance  unexpended 5,007.50 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

f  ■ 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tiie 
balance  unexpended  July  1,  1909 35,  OOa  00 

Submitted  in  comt>liance  with  requirements  of  sundrv  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  11.) 
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IS,  Manatee  River,  Florida, — Before  improvement  there  was  a 
least  depth  of  9  feet  at  mean  low  water  over  the  bar  at  the  river 
mouth;  thence  to  Palmetto  the  least  depth  was  about  6  feet;  thence 
to  Bradentown  about  3  feet;  thence  to  Ellenton  7  feet;  thence  to 
Rocky  Bluff  6  feet;  thence  to  Rye  1^  feet. 

The  project  for  the  improvement  of  this  river  was  adopted  in  1882 
and  contemplated  a  channel  100  feet  wide  and  13  feet  deep  from 
Tampa  Bay  to  Shaw  and  McNeills  Points.  This  project  has  been 
modified  as  follows:  In  1886  to  provide  for  a  channel  100  feet  wide 
and  8  feet  deep  to  Manatee,  and  in  1897  to  provide  for  a  cut-off  to 
Terraceia  Bay.  The  river  and  harbor  act  or  1907  provided  for  the 
completion  of  the  project  modified  by  providing  for  a  channel  100 
feet  wide  and  9  feet  deep  from  Shaw  and  McNeuls  Points  to  Rocky 
Bluff  and  thence  4  feet  oeep  and  75  feet  wide  to  Rye. 

The  total  estimated  cost  of  the  entire  work  was  $130,520. 

The  river  and  harbor  act  of  March  3,  1909,  appropriated  $10,000 
for  maintenance  of  the  improvement. 

To  June  30,  1909,  there  has  been  expended  $123,826.43,  of  which 
$19,540.80  was  for  maintenance.  With  this  expenditure  a  channel  12 
feet  deep  and  60  feet  wide  was  dredged  across  the  bar  at  the  mouth 
in  1883-84.     This  channel  has  since  been  practically  obliterated. 

A  channel  9  feet  deep  and  100  feet  wide  has  been  secured  to  Rocky 
Bluff  and  thence  75  feet  wide  and  4  feet  deep  to  Rye,  and  a  cut-off 
channel  100  feet  wide  and  6  feet  deep  has  beien  secured  to  Terraceia 
Bav. 

Operations  during  the  fiscal  year  consisted  in  maintenance  work 
in  Terraceia  Cut-off,  in  the  channel  from  McNeills  Point  to  Braden- 
town, and  in  the  section  from  Rocky  Bluff  to  Rye,  and  in  improve- 
ment work  between  Bradentown,  Rocky  Bluff,  and  Rye. 

The  project  is  70  per  cent  completed. 

It  is  proposed  to  expend  the  available  balance  for  completion  of 
the  project  between  Tampa  Bay  and  Shaw  and  McNeills  Points  and 
in  maintenance. 

No  proper  estiniate  for  maintenance  can  be  made  until  a  careful 
survey  and  investigation  has  been  made  to  determine  the  possibility 
of  maintaining  a  13-foot  channel  over  the  bar  at  the  mouth  of  the 
river.  This  examination  will  be  undertaken  in  the  survey  ordered 
by  the  river  and  harbor  act  of  1909. 

A  maximum  draft  of  9  feet  can  be  carried  to  Rocky  Bluff,  6  feet 
through  Terraceift  Cut-off^  and  4  feet  to  within  3  miles  of  Rje. 

Mean  rise  and  fall  of  tides  at  Manatee  River  entrance  is  1.6  feet. 
The  annual  variation  of  water  surface  in  the  upper  river  on  account 
of  freshete  is  about  3  feet. 

The  head  of  navigation  is  Rye,  and  length  of  the  navigable  channel 
is  20  miles.  Th^  stream  is  navigable,  in  fact,  a  further  distance  of 
about  2  miles. 

The  commerce  of  the  river  is  in  fruits,  vegetables,  fuller's  earth, 
lumber,  naval  stores,  and  general  merchandise. 

Tonnage  by  years:  1898,23,800;  1899,43,542;  1900,55,162;  1902, 
34^95;  1903,44,367;  1904,46,517;  1905,49,644;  1906,88,153. 

Freight  rates  have  not  materially  changed  as  a  result  of  the 
improvement. 
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For  report  of  examination  and  survey  made  in  1902,  see  pages 
1749-1756,  Report  of  Chief  of  Engineers  for  1904. 

It  is  proposed  to  apply  the  available  balance  to  dredging  in  order 
to  complete  the  project,  and  to  maintenance. 

July  1, 1908,  balance  unexpended $62,264.46 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 10,000.00 

72,  264.  45 
June  30,  1909,  amount  expended  during  fiacal  year: 

For  works  of  improvement $42, 132. 48 

For  maintenance  of  improvement 3, 897. 60 

46,030.08 

July  1,  1909,  balance  unexpended 26,234.37 

July  1, 1909,  outstanding  liabilities 2,997.80 

July  1, 1909,  balance  available 23, 236.  57 

(See  Appendix  P  12.) 

IS.  Tampa  Bay,  Florida, — ^Before  improvement  the  least  depth 
between  the  Gulf  of  Mexico  and  Port  Tampa  was  13  feet. 

The  first  project,  adopted  August  11,  1888,  contemplated  a  channel 
200  feet  wide  and  20  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
Old  Tampa  Bay.  The  estimated  cost  was  $63,000.  Prior  to  this 
work  was  carried  on  in  connection  with  improvement  of  Hillsboro 
Bay. 

The  total  expenditure  under  all  these  projects  was  $130,000. 

The  present  project  was  adopted  March  3,  1899.  It  provided  for  a 
channel  27  feet  deep  at  mean  low  water  from  the  Guli  of  Mexico  to 
Port  Tampa,  500  feet  wide  across  the  bar  and  300  feet  wide  in  the  bav, 
a  channel  of  full  width  and  24  feet  deep  to  be  first  secured,  and  sub- 
sequently deepened.     The  estimated  cost  was  $750,000. 

This  project  was  modified  March  3,  1905,  by  Confess  authorizinjg 
the  Secretary  of  War  to  expend  the  balance  remainmg  to  the  credit 
of  this  improvement  in  securing  a  channel  26  feet  deep  with  suflicient 
width  ana  by  providing  that  no  expenditure  should  be  made  until 
the  owners  of  tne  termmals  at  Tampa  Bay  should  by  valid  contract 
agree  that  the  wharfage  charges  at  such  terminal  should  be  submitted 
for  approval  to  the  Secretary  of  War.  A  schedule  of  such  charges 
was  approved  by  the  Secretary  of  War  on  October  26,  1906. 

The  amount  expended  under  this  project,  as  revised,  to  June  30, 
1909,  was  $607,460.81,  including  contmgent  expenses  and  completion 
of  the  United  States  dredge  Key  West, 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
expenditure  for  fiscal  year  ending  June  30.  1911,  in  dredging  for 
maintenance  to  keep  the  improvement  availaole. 

Operations  during  the  year  consisted  in  dredging  under  contract 
and  by  government  plant  in  prosecution  of  the  project,  which  is  80 
per  cent  completed.  .     . 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  24  J 
feet.  Mean  rise  and  fall  of  tide  at  Tampa  Bay  entrance  is  1.5  feet 
and  at  Port  Tampa  2  feet. 

The  head  of  navigation  for  24i-foot  draft  is  Port  Tampa,  36  miles 
from  deep  water  in  the  Gulf  of  Mexico.  Tampa  Bay  is  navigable  in 
fact  over  its  entire  area. 
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The  commerce  is  in  phosphate,  lumber,  coal,  crude  petroleum, 
tobacco,  grain,  and  general  merchandise.  TTie  value  of  the  commerce 
for  the  year  1908  was  $14,821,838.68. 

Tonnage  by  years:  1896,  276,638;  1898,  236,136;  1899,  238,305; 
1900,  350,761;  1901,  416,503;  1902,  462,703;  1903,  435,867;  1904, 
591,181;  1905,604,131;  1906,838,378;  1907,885,202;  1908,1,314,104. 

TTie  freight  rates  have  been  lowered  20  per  cent  on  phosphate  ship- 
ments since  the  improvement  was  undertaken. 

For  report  of  examination  and  survey  of  Tampa  Bay,  see  Report  of 
Chief  of  Engineers  for  1897,  page  1596  et  seq. 

July  1, 1908,  balance  unexpended $93,669.21 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000,00 

113,659.21 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      91,095.66 

July  1,  1909,  balance  unexpended 22,663.65 

July  1,  1909,  outstanding  liabilities 1,700.00 

July  1,  1909,  balance  available 20,863.66 

Amount  that  can  be  profitabljr  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 18, 000. 00 

Submitted  in  comi)liance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  13.) 

14'  HiUsboro  Bay.  Florida. — Before  improvement  the  channel  from 
deep  water  in  Hillsooro  Bay  to  the  city  of  Tampa  was  narrow  and 
tortuous,  with  least  depth  of  about  4  feet  at  mean  low  water. 

The  first  project,  adopted  in  1880,  provided  for  a  channel  9  feet 
deep  at  mean  low  water,  150  feet  wide  in  the  bay  and  200  feet  wide 
in  HiUsboro  River.  In  1888  the  proposed  deptn  was  reduced  to  8 
feet.  This  project  was  practically  completed  in  1893,  at  a  cost  of 
$80,000. 

A  second  project,  adopted  March  3,  1899,  contemplated  a  channel 
12  feet  deep  at  mean  low  water,  160  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  12-foot  contour  in  the  bay  to  a  point  100 
feet  south  of  the  Lafayette  Street  Bridge  in  HilLsboro  River.  The 
estimated  cost  was  $300,000.  The  total  expenditure  under  this 
project  was  $275,000.  The  project  was  completed,  except  that  the 
width  in  a  small  part  of  the  bav  channel  was  only  110  feet. 

A  new  project  adopted  Marcn  3,  1905,  provided  for  a  channel  20 
feet  deep  at  mean  low  water  and  150  feet  wide  from  the  lower  bay  to 
the  mouth  of  HiUsboro  River,  with  a  turning  basin  at  inner  end  450 
feet  wide  and  1,050  feet  long,  at  an  estimated  cost  of  $448,350.  The 
work  was  completed  on  February  29,  1908.  The  full  depth  was 
obtained  in  the  channel  excepting  in  the  northwesterly  end  of  the 
turning  basin,  where  there  is  a  minimum  depth  of  16.8  feet  at  mean 
low  water,  over  a  smaU  area  where  ledge  rock  is  found. 

During  the  fiscal  year  ended  Jime  30,  1909,  the  three  turns  in  chan- 
nel were  widened,  the  turning  basin  restored  to  its  original  depth, 
and  a  dolphin  constructed  near  westerly  edge  of  turning  basin. 
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The  total  expenditure  to  June  30,  1909,  under  this  project  was 
$448,642.60,  of  which  $37,628.07  was  for  maintenance.  The  amount 
derived  from  miscellaneous  sources  was  $207.05. 

The  result  of  this  work  has  been  to  make  Tampa  a  terminal  point 
for  two  raikoads  and  a  point  of  call  for  freight  ana  passenger  steamen 
plying  between  Gulf  and  Atlantic  ports. 

The  ma.yimum  draft  that  can  be  carried  at  mean  low  water  through 
Hillsboro  Bay  to  the  head  of  the  turning  basin,  360  feet  from  the 
mouth  of  Hillsboro  River,  is  20  feet.  Mean  rise  and  fall  of  the  tide 
in  Hillsboro  Bay  is  2.2  feet. 

The  head  of  navigation  for  20-foot  draft  vessels  is  Hendry  & 
Knights  Garrison  dock  at  Tampa,  which  is  situated  on  a  channel 
connecting  with  the  turning  basin  that  was  dredged  by  private 
capital.  The  head  of  navigation  is  41  miles  from  deep  water  in  the 
Gulf  of  Mexico.  Hillsboro  Bay  is  navigable  in  fact  over  its  entire 
area. 

The  commerce  of  Hillsboro  Bay  is  in  cigars,  coal,  fertilizers,  grain, 
lumber,  phosphate,  and  tobacco.  The  value  of  the  commerce  for 
the  calendar  year  1908  was  $16,145,504. 

Tonnage  by  years:  1898,32,070;  1899,87,740;  1900,96,029;  1901, 
131,208;  1902, 169,844;  1903,  228,252;  1904,  274,399;  1905,  307,460; 
1906,  450,056;  1907,  520,629-  1908.  560,281. 

During  the  fiscal  year,  witn  an  allotment  of  $1,000  made  from  the 
emergency  appropriation  of  March  2,  1907,  the  usual  channel  depths 
in  the  river  to  Lafayette  Street  Bridge  were  restored. 

The  freight  rates  by  water  were  lowered  about  10  per  cent  during 
the  last  calendar  year,  and  have  been  lowered  about  35  per  cent  since 
the  improvement  was  imdertaken. 

For  references  to  examinations  and  surveys  see  page  295  of  Report 
of  the  Chief  of  Engineers  for  1904,  and  House  Docimient  No.  1121, 
Sixtieth  Congress,  Second  session. 

It  is  proposed  to  expend  the  available  balance  and  the  additional 
appropriation  recommended  for  maintenance  of  the  project. 

July  1, 1908,  balance  unexpended |S7,548.50 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

December  16,  1908,  allotted  from  emergency  appropriation,  act  of  March 

2,1907 1,000.00 

Receipts  from  sales 16. 45 

48,564.95 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $36,628.07 

For  maintenance  of  improvement 1, 000. 00 

37,628.07 

July  1, 1909,  balance  imexpended 10,936.88 

July  1, 1909,  outstanding  liabilities 100.00 

July  1,  1909,  balance  available 10,836.88 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 ..^ 10,000.00 

Suomitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  P  14.) 
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16.  Crystal,  Andoie,  and  Suvxinee  rivers,  Florida. — ^These  works 
were  consolidated  b^  uie  act  of  June  13,  1902,  and  included  Manatee 
and  Withlacoochee  rivers.  The  river  and  harbor  act  of  March  3, 1 905, 
made  separate  provision  for  Manatee  River,  and  the  act  of  March 
2, 1907,  made  separate  provision  for  Withlacoochee  River. 

(a)  Orystal  B%ver. — ^Before  improvement  tiie  channel  from  the 
Gulf  of  Mexico  to  the  town  of  Crystal  River  was  tortuous  and  shal- 
low, the  least  depth  being  2.7  feet  at  mean  low  water.  The  entrance 
to  the  river  was  obstructed  by  reefs  and  sand  bars. 

The  project,  adopted  June  13,  1902,  contemplates  a  channel  60 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Gulf  to  the 
town  of  Crystal  River.    The  estimated  cost  was  $84,647.46. 

The  total  expenditure  to  Jime  30,  1909,  was  $23,482.40,  of  which 
$2,700  was  for  completion  of  the  dredge  Fhrida. 

The  project  was  completed  on  December  6,  1906. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  2.7 
feet.    Mean  rise  and  fall  of  the  tide  is  2.3  feet. 

The  town  of  Crystal  River  is  at  the  head  of  navigation,  and  the 
length  of  the  navigable  channel  is  9  miles. 

Maintenance  work  is  needed  in  this  river,  and  it  is  proposed  to 
undertake  this  work  with  government  dredge  at  an  early  date  with 
the  balance  available. 

The  amoimt  estimated  as  a  profitable  expenditure  during  fiscal 
year  ending  June  30,  1911,  will  be  needed  for  maintenance  during 
that  fiscal  year  in  order  to  keep  the  improvement  available. 

The  conunerce  of  Crystal  River  is  in  liunber,  pencil  cedar,  ovsters, 
fish,  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1908  was  $1,250,000. 

Tonnage  by  years:  1902, 1,785;  1903,  725;  1904,  6,875;  1905,  7,474; 
1906,8,291:  1907,7,888;  1908,48,742. 

The  freignt  rates  have  been  lowered  10  per  cent  since  the  improve- 
ment was  undertaken. 

For  references  to  examinations  and  surveys,  see  page  296  of  Report 
of  Chief  of  Engineers  for  1904,  and  page  369  of  report  for  1908. 

July  1,  1908,  balance  unexi>ended |1, 7S0. 06 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 3,000.00 

4,730.06 
June  30,  1909,  amoimt  expended  during  fiscal  yeitf,  for  works  of  im- 
provement   « 6. 73 

July  1, 1909,  balance  unexpended 4, 724. 32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
nended  July  1, 1909 o2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(J)  Andote  River,  Florida. — ^Before  improvement  the  channel  be- 
low Tarpon  Springs  was  narrow  and  tortuous  and  obstructed  by 
shoals.     The  least  mean  low-water  depth  was  2  feet. 

a  See  also  consolidated  money  statement  on  page  381. 
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The  project^  adopted  March  3,  1899;  contemplates  a  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  Anclote  anchorage 
to  Sponge  Harbor,  and  thence  4  feet  deep  at  mean  low  water  to  the 
county  bridge  at  Tarpon  Springs.     The  estimaged  cost  was  $51,500. 

The  total  expenditure  to  June  30,  1909,  was  $37,150.50.  There  is 
now  a  channel  6  feet  deep  and  100  feet  wide  from  the  mouth  of  the 
river  to  Anclote,  and  4  feet  deep  and  100  feet  wide,  thence  to  the 
county  bridge  at  Tarpon  Springs.  The  projected  width  of  channel 
over  the  outer  shoals  m  Anclote  anchorage  has  not  yet  been  secured 
and  the  amount  estimated  as  a  profitable  expenditure  during  fiscal 
year  ending  June  30,  1911,  it  is  proposed  to  expend  in  securing  a  full 
width  of  channel  at  this  point.  Tnis  is  necessary  in  order  to  make 
the  full  improvement  available. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  to  Sponge 
Harbor  is  6  feet,  to  the  coimty  bridge  at  Tarpon  Springs  is  4  feet. 

The  mean  rise  and  fall  of  tide  at  Anclote  River  entrance  is  2  feet. 
The  head  of  navigation  is  the  county  bridge  at  Tarpon  Springs.  The 
length  of  the  navigable  channel  is  5  miles. 

The  commerce  of  Anclote  River  is  in  sponges,  lumber,  naval  stores, 
and  general  merchandise. 

Tonnage,  by  years:  1899,  1,441;  1900,  1,000;  1903,  2,138;  1904, 
8,310;  1905,  31,050;  1908,  5,215. 

The  freight  rates  have  been  lowered  about  20  per  cent. 

The  project  was  72  per  cent  completed  at  end  of  the  fiscal  year. 

For  reference  to  examination  and  survey,  see  page  297  of  Keport 
of  Chief  of  Engineers  for  1904. 

It  is  proposed  to  expend  the  available  funds  in  dredging  in  con- 
tinuation 01  the  improvement. 

July  1, 1908,  balance  unexpended $16,345.94 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

21, 345. 94 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |15, 240. 21 

For  maintenance  of  improvement 1,256.23 

16,496.44 

July  1, 1909,  balance  unexpended 4, 849. 50 

July  1, 1909,  outstanding  liabilitiea 1,632.46 

July  1, 1909,  balance  available 3, 217. 05 

Amount  (estimated)  required  for  completion  of  existing  project 14, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul>rl,  1909 al4,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

1897. 

(c)  Suwanee  RiveVj  Florida, — Before  improvement  the  channel  in 
the  Suwanee  River  was  narrow  and  tortuous  and  obstructed  by  a 
bar  at  the  entrance  and  by  bowldei's,  soft  rock  shoals,  snags,  and 
overhanging  trees.  The  least  depth  at  mean  low-water  stage  was  15 
inches. 

a  See  also  consolidated  money  statement  on  page  381. 
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The  project,  adopted  in  1879,  provides  for  a  channel  150  feet  wide 
and  5  feet  deep  from  the  moutn  to  Rollands  Bluff  (75  miles)  and 
thence  60  feet  wide  and  4  feet  deep  to  EUaville  (60  miles).  This  is 
to  be  secured  by  dredging,  building  wing  dams,  and  snagging.  The 
estimated  cost  is  $65,158. 

The  total  expenditure  up  to  June  30, 1909,  was  $69,451.72,  of  which 
$9,203.96  was  for  maintenance. 

The  project  was  92  per  cent  completed  on  June  30,  1909. 

As  a  result,  there  is  now  a  channel  5.8  feet  deep  at  mean  low  water 
and  50  feet  vnde  from  the  Gulf  of  Mexico  to  a  distance  of  one-half 
mile  above  the  mouth  of  the  river,  and  thence  to  Rollands  Bluff  a 
channel  5  feet  deep  at  mean  low  water  and  100  feet  wide.  From  Rol- 
lands Bluff  to  Beesons  shoal,  2  J  miles  below  EUaville,  there  is  a  chan- 
nel 4  feet  deep  at  mean  low  water  and  varying  from  30  to  100  feet 
in  width. 

Full  channel  width  has  not,  however,  been  secured  through  the 
shallow  entrance  to  Suwanee  Bay,  and  it  is  proposed  to  expend  the 
available  fimds  for  this  widening,  completing  the  project^  and  in 
meintenance.  This  work  is  for  the  purpose  of  making  the  unprove- 
ment  fully  available. 

The  maximum  draft  that  can  be  carried  at  the  river  entrance  b 
about  4  feet. 

Mean  rise  and  fall  of  tide  at  Suwanee  River  entrance  is  2.4  feet. 
The  annual  variation  of  the  water  surface  in  upper  river  on  account 
of  freshets  is  about  5  feet. 

The  village  of  EUaville  is  at  the  head  of  navigation.  Length  of 
the  navigable  channel  is  135  mUes. 

The  commerce  of  Suwanee  River  is  in  lumber,  naval  stores,  and 
general  merchandise.  The  value  of  the  commerce  for  the  year  1908 
was  $287,500. 

Tonnage,  by  years:  1898,  106,346;  1899,  76,878;  1904,  7,658;  1907, 
25,705;  1908,  11,590.5 

The  improvement  has  had  no  effect  on  freight  rates.  Only  three 
steamers  now  operate  on  the  river  occasionaUy. 

July  1, 1908,  balance  unexpended |7, 074. 80 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         789.62 

July  1,  1909,  balance  unexpended 6, 285. 18 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $25, 150.  79 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 8,000.00 

33, 150. 79 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $16, 035.  56 

For  maintenance  of  improvement 1, 25u.  23 

17,291.79 

July  1,  1909,  balance  unexpended 15, 859. 00 

July  1,  1909,  outstanding  liabilities 1,632.45 

July  1, 1909,  balance  available 14, 226. 55 
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Amount  (estiiiiAted)  required  for  completion  of  existing  project $14, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 

•  balance  unexpended  July  1.  1909 16,500.00 

Submitted  in  compliance  witn  requirements  of  sundry  civil  act  of  June 
I    4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  P  15.) 

16.  WiihUicoocliee  River,  Florida, — ^Before  improvement  the  en- 
trance to  the  Withlacoochee  River  was  crooked  and  obstructed  by 
reefs.  The  least  depth  at  mean  low  water  was  about  3  feet.  Vesseb 
loaded  and  discharged  at  an  anchorage  (called  the  loading  pool) 
about  9  miles  from  the  entrance.  Inside  the  mouth  there  was  a 
depth  of  7  to  8  feet  as  far  as  In^lis,  a  distance  of  9  miles. 

The  original  project,  adopted  in  1879,  provided  for  a  channel  hav- 
ing an  available  depth  of  2  feet  during  about  half  the  year  from  the 
mouth  of  the  river  to  Pembertons  Ferry,  a  distance  of  77  miles,  and 
was  completed  in  1892,  at  a  cost  of  $24,403.62.  A  balance  of  $296.38, 
together  with  $5,000  from  the  consolidated  appropriation  made  by 
the  river  and  harbor  act  of  1902,  was  applied  to  the  construction  of 
the  dredge  Florida. 

A  project  adopted  June  13,  1902,  provided  for  straightening  the 
channel  from  the  loading  pool  to  the  river  mouth  and  deepemng  it 
to  8  feet,  and  for  work  of  maintenance. 

The  amoimt  expended  to  June  30.  1907,  was  $30,000.41.  As  a 
result  a  channel  was  obtained  with  a  least  depth  of  7.8  feet  at  mean 
low  water  and  a  least  width  of  60  feet  through  the  most  obstructive 
shoals. 

A  good  deal  of  dred^ng  has  been  done  by  the  Port  Inglis  Terminal 
Company,  under  permission  granted  by  the  Secretary  of  War. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
2, 1907,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  Port  Inglis  to  the  anchorage  in  the  Gulf  of  Mexico, 
at  an  estimated  cost  of  $215,400  and  $6,000  annually  for  mainte- 
nance. The  act  authorized  continuing  contracts  for  completii^  the 
work  in  the  sum  of  $150,000,  all  of  which  has  been  appropriated. 
Work  imder  this  project  began  April  11,  1908,  and  at  the  end  of  the 
fiscal  year  the  project  was  aoout  20  per  cent  completed.  The  amount 
expended  on  present  project  to  Jime  30,  1909,  was  $47,619. 

The  head  or  steamboat  navigation  is  at  the  county  bridge,  about  2 
miles  below  Istachatta,  or  76  nmes  above  the  mouth.  The  nver  is  navi- 
gable, in  fact,  to  Dobes  Fish  Hole,  about  112  miles  above  the  mouth. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture in  the  fiscal  year  ending  June  30,  1911,  to  maintenance  in 
order  to  keep  available  the  improvement  secured  under  both  old  and 
new  projects. 

The  mean  rise  and  fall  of  tide  at  Withlacoochee  River  entrance  is 
2.8  feet.  The  annual  variation  of  water  surface  in  the  upper  river 
on  accoimt  of  freshets  is  about  6  feet. 

Length  of  the  navigable  channel  from  the  loading  pool  in  the  Gulf 
of  Mexico  to  Port  Inglis,  at  mouth  of  the  river,  is  9  miles;  thence  up 
the  river  to  Inglis,  9  miles;  thence  to  Pembertons  Ferry,  68  miles. 
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The  commerce  of  Withlacoochee  River  is  in  phosphate,  lumber, 
coal,  iron  pyrites,  and  general  merchandise.  Port  Inglis,  at  mouth 
of  tne  river,  is  a  subport  of  entry.  Vessels  ply  regularly  from  the 
anchorage  basin  off  the  river  entrance  to  European  ports  with  cargoes 
of  phospnate. 

The  value  of  commerce  for  1908  was  $2,000,000. 

Tonnage,  by  years:  1899,  4,941;  1900,  2,660;  1902,  74,047;  1903, 
115,269;  1904,123,369;  1906,249,884;  1906,181,226;  1907,206,509; 
1908,  198,610. 

The  freight  rates  have  been  reduced  about  30  per  cent  since  the 
improvement  was  begim. 

It  is  proposed  to  expend  the  available  funds  for  dredging 

For  miprovement  of  the  river,  see  Report  of  Chief  of  Engineers 
for  1904,  pages  298-299  and  1710-1711. 

For  report  on  preliminary  examination  and  survey  authorized  by 
the  river  and  haroor  act  of  March  3,  1906,  see  House  Document  No. 
483,  Fifty-ninth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $164,210.31 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 50, 000. 00 

214,210.31 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       46,429.31 

July  1,  1909,  balance  unexpended 167,781.00 

July  1,  1909,  outstanding  habilitiee 11,636.27 

July  1,1909,  balance  available 156,146.75 

July  1, 1909,  amoimt  covered  by  uncompleted  contracts 142, 256. 45 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 12,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  P  16.) 

17.  Removing  the  water  Jiyacinffi  from  Florida  waters. — ^Before 
improvement  many  Florida  rivers,  especially  the  St.  Johns  and  its 
tributaries,  were  badly  obstructed  by  packs  of  hyacinths.     The  first 

Eroject,  adopted  March  3,  1899^  provided  for  the  construction  of  a 
oat  and  booms  and  for  destroying  the  water  hyacinths  by  crushing. 
The  estimated  cost  was  $36,000,  plus  an  undetermined  amount  for 
annual  expenditure.  Nothing  was  done  under  this  project,  as  expe- 
rience in  touisiana  showed  that  destruction  by  crushing  was  imprac- 
ticable. 

In  1902  a  new  project  was  adopted,  providing  for  the  destruction 
of  the  hyacinths  by  any  means  whatsoever.  The  plan  adopted  under 
this  project  was  to  spray  the  plants  with  an  arsenical  compound. 
The  estimated  cost  was  $50,000  per  annum. 

Under  this  project  the  sum  of  $84,977.97  was  expended.  A  steamer 
was  purchased  and  fitted  up  for  spraying,  and  tne  main  stream  of 
the  ot.  Johns  Biver  and  a  number  of  tributaries  were  cleared  of 
hyacinths. 
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The  act  of  1906  modified  the  project  by  prohibiting  any  process 
injurious  to  cattle.  The  plan  consequently  adopted  is  to  close  inlets, 
sloughs,  etc.,  with  booms,  to  break  up  the  packs  with  a  suitable  boat, 
and  propel  them  into  the  current  in  order  that  they  may  float  away. 

Work  during  the  year  was  done  on  Black  Creek,  Peters  Creek,  High* 
land  Park  Canal,  and  Norris  Cut^  tributaries  of  the  St.  Johns  River, 
at  Volusia  bar,  in  Kissimmee  River,  Orange  River,  and  Withlacoo- 
chee  River,  Florida. 

The  total  expenditure  up  to  June  30,  1909.  was  $113,432.34.  In 
addition  to  the  information  obtained  as  a  result  of  exhaustive  experi- 
ments, the  St.  Johns  River  and  many  of  its  tributaries,  most  or  the 
Kissimmee  River,  and  Orange  River  were  cleared  of  hyacinths,  in  so 
far  as  they  formed  an  obstruction  to  navigation. 

It  is  expected  that  the  available  balance  will  be  expended  in  remov- 
ing the  hyacinth  from  the  navigable  streams  of  Florida. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  endiM  Jime  30,  1911,  to  continuing  work  of 
removing  water  hyacinths.  The  additional  work  proposed  is  for  the 
purpose  of  extension  of  benefits. 

For  further  information  see  Reports  of  Chief  of  Engineers  listed 
on  page  346  of  the  Report  of  the  Chief  of  Engineers  tor  1907,  and 
see  also  pages  1333-1334  of  the  report  for  1907. 

July  1, 1908,  balance  unexpended .• $18, 158.  20 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        5,173.74 


July  1,  1909,  balance  unexpended 12, 984. 46 

July  1, 1909,  outstanding  liabilities 729.  94 


•July  1,  1909,  balance  available 12, 254. 52 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1, 1909 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  17.) 

18,  Removing  sunken  vessels  or  craft  ohstruding  or  endangering  navi- 
gation,— On  June  17,  1908,  the  sum  of  $700  was  allotted  for  the 
purpose  of  removing  the  wreck  of  an  abandoned  phosphate  dredge 
and  washer  and  a  cluster  of  piles  in  Hillsboro  River.  A  contract 
was  entered  into  with  the  Edwards  Construction  Company,  of  Tampa, 
Fla.,  July  29,  1908,  for  the  removal  of  these  obstnictions.  Work 
began  August  27  and  was  completed  September  29,  1908.  The  cost 
of  the  work,  including  incidentals,  was  $450. 

On  December  7,  1908,  the  sum  of  $1,600  was  allotted  for  the 
removal  of  the  wreck  of  the  schooner  Addie  F.  Cole  from  the  channel 
leading  to  Anclote  anchorage.  Florida.  A  contract  was  entered 
into  with  C.  S.  W^l^i^g^on,  of  Tampa,  Fla.,  January  30,  1909,  for 
the  removal  of  this  wreck.     Work  began  February  12  ana  was  com- 

Sleted  February  19,  1909.     The  cost  of  the  work,  inclqding  inci- 
entals,  was  $730.84. 
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On  January  22, 1909,  the  sum  of  $1,000  was  allotted  for  the  removal 
of  the  wreck  of  an  old  stem  dock  in  Man-of-War  Harbor,  near  Fleming 
Key,  Key  West.  Fla.  The  work  was  done  by  hired  labor,  using  a 
leased  outfit.  The  removal  of  the  wreck  began  May  3  and  was  com- 
pleted May  13,  1909.  The  cost  of  the  work,  including  incidentals, 
was  $1,000. 

On  April  21,  1909,  the  sum  of  $700  was  allotted  for  the  purpose  of 
removing  sunken  logs,  etc.,  from  the  Hillsboro  River.  The  necessary 
outfit  was  leased  and  work  began  May  3  and  was  completed  May  13, 
1909.  One  hundred  and  fifty-four  pieces  of  obstruction,  consisting 
of  logs,  timber,  etc.,  were  removed.  The  cost  of  the  work,  including 
incidentals,  was  $700. 

The  total  expenditures  during  the  year  for  removing  the  above- 
mentioned  obstructions  was  $2,880.84. 

(See  Appendix,  P.  18.) 

EXAMINATIONS  AND  SUBVET8  MADE  IN  COMPLIANCE  WITH  BIVEB  AND 
HABBOB  ACT  APPBOVED   MABCH   2,  1907. 

Reports  on  preliminary  examinations  and  survevs  required  by  the 
river  and  harbor  act  oi  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  oflScer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Suisuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 

i.  Preliminary  examinations  of  8t  Johns  River,  Florida,  from  Jack- 
sonviUe  to  Sanford  and  from  Sanford  to  Lake  Harney,  and  ofsurv^  of 
8t  Johns  River  from  Palatka  to  Sanford  and  from  Sanford  to  Lake 
Harney. — Reports  dated  Jime  3,  1907,  and  October  1,  1908,  respec- 
tively, are  printed  in  House  Document  No.  1111,  Sixtieth  Congress, 
second  session.  Two  plans  of  improvement  are  presented,  viz,  from 
Palatka  to  Sanford  at  an  estimated  cost  of  $109,000,  and  from  San- 
ford to  Lake  Hamey  at  an  estimated  cost  of  $20^00. 

2.  Preliminary  examination  and  survey  of  HiUshoro  Bay^  Florida, 
from  the  turning  basin  to  the  head  of  the  estuary  in  the  airection  of 
Yhor. — ^Reports  dated  July  16,  1907,  and  April  7,  1908,  respectively, 
are  printed  in  House  Document  No.  1121,  Sixtieth  Congress,  second 
session.  In  view  of  the  wording  of  the  act  it  has  been  impracticable 
to  reach  a  definite  conclusion  as  to  the  advisability  of  imdertaking 
this  improvement. 

S.  Preliminary  examination  and  survey  of  Estero  Bay,  Florida. — 
Reports  dated  August  12,  1907,  and  October  5,  1908,  respectively,  are 
printed  in  House  Document  No.  1189,  Sixtieth  Congress,  second 
session.  The  locality  is  not  considered  worthy  of  improvement  at 
the  present  time. 

^.  Preliminary  examination  and  survey  of  Clearwater  Harbor  and 
Boca  Ciega  Bay  to  Tampa  Bay,  Florida. — Reports  dated  August  5, 
1907,  October  5  and  October  27,  1908,  respectively,  are  printed  in 
House  Document  No.  1 190,  Sixtieth  Congress,  second  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $59,000  is  presented. 

9001— BNO  1909 26 
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5.  Preliminary  examination  and  survey  of  8t  Lucia  (Lucie)  Inlet, 
Florida.— Re^oTta  dated  July  19,  1907,  and  October  1,  1908,  respec- 
tively, are  printed  in  House  Document  No.  1312,  Sixtieth  Congress, 
second  session.  A  plan  for  improvement  at  an  estimated  cost  of 
$1,400,000  is  presented,  provided  local  interests  contribute  a  share 
of  the  expense  of  the  necessary  work. 

EXAMINATIONS  MADE  IN  OOMPLIANGB   WITH  BIVEB  AND  HABBOB  ACT 
APPBOVED  MABGH   3,  1909. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  3,  1909,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated: 

1.  Preliminary  examination  of  New  River,  Florida,  with  a  view  to 
securing  a  depth  of  20  feet  of  water  at  the  cut-off  near  the  mouth,  \Mi 
jMes  to  protect  the  same. — Report  dated  April  16,  1909,  is  printed  in 
House  Document  No.  70,  Sixty-first  Congress,  firet  session.  The  lo- 
cality is  not  considered  worthy  of  improvement  by  the  General  Grov- 
emment  in  the  maimer  proposed. 

2.  Preliminary  examvnat%on  of  Indian  River,  Florida,  from  Fort 
Pierce  to  SewaUs  Point. — Report  dated  March  31,  1909,  is  printed  in 
House  Document  No.  75,  Sixty-first  Congress,  first  session.  The  lo- 
caUty  is  not  considered  worthy  of  improvement  by  the  General  Gov- 
ernment at  the  present  time. 

S.  Preliminary  examination  of  Pine  Island  Sound,  Florida,  from 
Wvlfert  bulkhead  to  Blind  Pass,  thence  along  the  western  side  of  said 
sound  to  Captiva  bulkhead. — Report  dated  April  14,  1909,  is  printed 
in  House  Document  No.  77,  Sixty-first  Congress,  first  session.  The 
locaUty  is  not  considered  worthy  of  improvement  by  the  General 
Government  at  the  present  time. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  THE  MONTGOMERY, 

ALABAMA,  DISTRICT. 

This  district  was  in  the  chair?e  of  Capt.  H.  B.  Ferguson,  Corps  of 
Engineers;  division  engineers.  Col.  E.  H.  Ruffner,  Corps  of  Engineers, 
to  August  31,  1908,  and  Lieut.  Col.  Lansing  H.  Beach,  Corps  or 
Engineers,  since  that  date. 

1.  East  Pass  and  CarraheUe  bar  and  harbor,  Florida. — ^The  town 
of  Carrabelle  is  situated  at  the  mouth  of  Carrabelle  River,  which 
empties  into  St.  George  Sound.  The  river  forms  the  inner  harbor 
ana  alon^  the  water  nront  its  channel  varies  from  9  to  14  feet  in 
depth,  with  a  minimum  width  of  about  100  feet. 

bog  Island  anchorage,  a  protected  portion  of  St.  George  Sound, 
showmg  a  4-fathom  depth  over  a  considerable  area,  forms  the  outer 
harbor.  Between  the  10-foot  contours  in  the  inner  and  outer  harbors 
there  is  a  bar  about  6,000  feet  wide,  which  originally  had  a  minimum 
low-water  depth  over  it  of  3^  feet  to  4  feet. 

Dog  Islana  anchorage  is  connected  with  the  Gulf  of  Mexico  by 
East  rass,  which  originally  had  limiting  low-water  depths  of  about 
17  feet  on  the  outer  bar  and  16.5  feet  on  the  inner  bar. 
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The  approved  project  for  Carrabelle  bar  and  harbor,  Florida, 
adopted  J^ine  3,  1896,  provides  for  dredging  a  channel  10  feet  deep 
and  100  feet  wide  from  Dog  Island  anchorage,  St.  G^eo^ge  Sound,  to 
the  city  of  Carrabelle,  at  a  cost  estimated  in  1900  at  $47,300,  in  addi- 
tion to  appropriations  already  expended  on  the  project  amounting  to 
$22,399.54.  By  act  of  Congress  approved  June  13,  1902,  this  project 
was  extended  to  include  the  improvement  of  East  Pass  by  dredging 
a  channel  across  the  bar  20^  feet  deep  and  150  feet  wide,  and  closing 
an  opening  in  Dog  Island,  at  an  estimated  cost  of  $27,450.  This 
part  of  the  project  is  completed. 

Bv  act  of  Congress  approved  March  2,  1907,  the  project  was 
further  extended  U)  include  a  channel  18  feet  deep  and  100  leet  wide 
from  the  18-foot  contoxir  in  the  outer  harbor  to  a  point  opposite  the 
beacon  situated  about  1,000  feet  up  the  river  from  its  mouthy  with  a 
suitable  turning  basin,  but  the  size  of  the  basin  was  not  nxed  by 
Confess,  and  me  estimated  cost  of  the  extension  of  the  project  has 
not  been  determined. 

The  amoimt  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1909,  was  $148,866.15,  of  which  $21,704.08  was  expended 
prior  to  estimate  of  1900,  and  about  $46,110.98  has  been  appUed  to 
maintenance. 

The  channel  at  the  mouth  of  the  river  has  been  partially  dredged 
from  time  to  time.  During  1906  it  was  completed  to  a  width  of 
100  feet  and  a  depth  of  10  Feet  from  the  wharves  at  Carrabelle-  to  a 
point  1,400  feet  south  of  the  red  beacon,  and  also  widened  100  feet 
at  the  turn  opposite  Timber  Island,  but  it  shoaled  at  the  inner  end. 
During  the  past  fiscal  year  a  channel  100  feet  wide  and  10  feet  deep 
has  bSan  completed  from  the  wharves  at  Carrabelle  to  site  of  pro- 
posed turning  basin. 

The  maximimi  draft  that  could  be  carried  through  the  channel  to 
the  inner  harbor  on  Jime  30,  1909,  was  10  feet. 

The  shoaling  of  this  channel  is  believed  to  be  due  largely  to  storm 
action,  and  it  should  be  protected  to  the  eastward.  This  will  be 
largely  accomplished  by  tne  work  which  the  Georgia,  Florida  and 
Alabama  Railway  Company  is  to  undertake. 

In  1904  the  channel  across  the  outer  bar  was  deepened  by  dredging 
from  about  17  feet  to  20  feet,  and  across  the  inner  bar  from  about 
16.5  feet  to  17.5  feet,  this  limiting  depth  being  confined  to  a  short 
distance. 

During  the  past  fiscal  year  a  channel  across  the  outer  bar  was 
dredged  150  feet  in  width  and  20i  feet  in  depth.  The  maximum 
draft  that  could  be  carried  through  this  channel  on  Jime  30,  1909, 
was  20i  feet. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  conunerce  or  the  port  of  Carrabelle  consists  principally  of 
timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shingles,  fish, 
oysters,  and  general  merchandise,  and  for  the  year  ending  June  30, 
1909,  is  estimated  at  a  valuation  of  $475,025. 

With*  the  work  done  a  substantial  reduction  in  ocean  rates  is 
expected,  due  to  increased  draft  and  improved  facilities  for  lighterage, 
and  a  further  reduction  on  freight  handled  by  rail  should  result  from 
the  completion  of  the  project  for  turning  basin  and  18-foot  channel 
thereto,  and  the  improvements  projected  by  the  Georgia,  Florida 
and  Alabama  Railway  Company  m  connection  therewith.  i^ 
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It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure during  the  fiscal  year  ending  Jime  30,  1911,  to  completing 
the  18-foot  channel  and  turning  basin,  and  in  maintenance  to  keep 
the  improvement  available. 

Reference  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  333  and  365  of  Report  of  the  Chief  of  Engineers 
for  1906. 

July  1, 1908,  balance  unexpended $48,692.62 

Allotment  from  emei^ency  appropriation,  act  of  March  2, 1907 9, 861. 35 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

73,553.97 
Jime  30, 1900,  amoimt  expended  during  fiecal  year: 

For  works  of  improvement $43,729. 75 

For  maintenance  of  improvement 24, 624.  94 

68,354.69 


July  1,  1909,  balance  imexpended o  5,199.28 

July,  1,  1909,  outstanding  fiabilitiee 2,466.51 


July  1, 1909,  balance  available 2,732.77 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 ft  35, 000. 00 

Submitted  in  compliance  with  requirements  of  stmdry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  1.) 

i.  Harbor  at  Apalachicola  Bay,  Florida, — ^The  town  of  Apalachi- 
cola  lies  at  the  mouth  of  the  Apalachicola  River,  and  the  deep  water 
along  the  river  front  forms  the  inner  harbor. 

At  the  mouth  of  the  river,  between  the  inner  harbor  and  the 
3-fathom  anchorage  area  in  Apalachicola  Bay,  there  is  a  bar  of  which 
the  original  width  between  8-foot  contours  was  7,000  feet  and  the 
minimum  depth  of  water  3.5  feet.  Across  this  bar  the  lumber  exported 
is  lightered  either  to  the  3-fathom  anchorage  in  Apalachicola  6ay  or 
through  Bulkhead  shoals  to  the  anchorage  of  CarrabeQe,  25  miles  dis- 
tant. The  3-fathom  anchorage  area  is  entered  via  West  Pass,  where 
originally  the  depth  was  about  1 3  feet.  The  original  depth  over  Bulk- 
head shoals  was  less  than  4  feet. 

The  original  project,  adopted  June  14,  1880,  provided  for  dredging 
a  channel  100  feet  wide  and  1 1  feet  deep  through  the  bar  at  the  mouth 
of  the  river,  the  width  of  cut  to  be  increased  to  200  feet  if  the  results 
justified  this  enlargement. 

This  project  was  amended  September  19,  1890,  to  include  dredging 
a  channel  9  feet  deep  and  not  less  than  100  feet  wide  across  the  Bulk- 
head shoals. 

Upon  this  project  as  amended  has  been  expended  $154,00<),  of 
which  $100,000  has  been  applied  to  maintenance  in  repeated  dredging 
of  the  cut  across  the  bar  at  the  mouth  of  the  river.     The  chaund 

a  In  addition  to  this  balance  the  further  sum  of  $15,000  is  made  available  by  the 
river  and  harbor  act  of  March  3,  1909,  but  not  yet  allotted. 

b  The  item  of  $20,000  for  dredge  construction  may  be  opiitted  if  the  improvement 
of  St.  Andrews  Bay,  Fla.,  is  not  authorized. 
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through  Bulkhead  shoals,  dredged  in  1891-2,  remains  practically 
unchanged,  with  a  minimum  depth  of  8  feet  at  mean  low  water. 

Prior  to  the  adoption  of  any  project  of  record  in  this  office  $18,700 
was  expended  on  this  improvement — 1833-1839 — but  the  object  and 
results  of  such  expenditures  are  unknown. 

By  act  approved  March  3,  1899,  a  new  project  was  adopted,  which 
provided  for  a  channel  100  feet  wide,  18  feet  deep  at  mean  low  water, 
through  the  West  Pass  along  the  northern  shore  of  St.  George  Island 
and  across  the  bay  to  the  water  front  of  Apalachicola,  estimated  to 
cost  $350,000,  and  $20,000  or  $30,000  annually  for  maintenance  of 
completed  work. 

The  amount  expended  on  this  project  was  $130,679.26,  of  which 
about  $90,000  was  for  maintenance. 

By  act  of  Congress,  approved  March  2,  1907,  a  new  project  was 
adopted  by  which  the  previous  project  was  amended  so  as  to  provide 
for  a  channel  across  the  bar  at  the  mouth  of  the  Apalachicola  River 
not  less  than  100  feet  wide  and  10  feet  deep  at  mean  low  water  and 
a  channel  not  less  than  150  feet  wide  and  18  feet  deep  through  Link 
channel  and  West  Pass  to  the  Gulf  of  Mexico,  at  an  estimated  cost  of 
$85,000,  and  $17,500  annually  for  maintenance  after  completion. 

During  the  last  fiscal  year  the  channel  10  feet  deep  and  100  feet 
wide  across  the  bar  at  the  mouth  of  the  river  was  completed.  For 
protection  of  this  channel  from  westward-moving  silt,  a  Dulkhead  to 
the  east  of  it  was  completed  during  the  fiscal  year.  The  length  of 
this  bulkhead  is  6,900  feet. 

About  75  per  cent  of  the  project  is  completed. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1909,  was  $84,871.68,  of  which  $19,359.64  waa 
tor  maintenance  of  project  of  1899. 

The  hurricane  of  September  26-27,  1906,  seriously  damaged  the 
channel  across  the  outer  bar  at  West  Pass  by  extendmg  the  shoal  at 
the  western  end  of  Sand  Island  across  the  dredged  cut,  filling  it  and 
forcing  this  part  of  the  channel  farther  to  the  west. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves. 
a  large  quantitv  of  dressed  and  kiln-dried  lumber,  shingles,  laths,  and 
Dttiscellaneous  freight,  and  for  the  year  ending  Jime  30,  1909,  is  esti- 
mated at  a  valuation  of  $712,538. 

On  June  30,  1909,  the  maximum  draft  that  could  safely  be  carried 
through  the  West  rass  entrance  to  the  lower  anchorage  behind  St. 
George  Island  was  about  14  feet,  and  the  maximum  draft  that  could 
be  carried  across  the  bar  at  the  mouth  of  the  river  was  about  9  feet. 

Reference  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  foimd  on  pages  335  and  355  of  Report  of  the  Chief  of  Engi- 
neers for  1906. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  continuing 
improvement  and  for  mamtenance  to  Keep  the  improvement  available. 

The  portion  of  the  project  now  completed  gives  greatly  increased 
facilities  to  the  conunerce  of  this  port  and  a  substantial  reduction  in 
freight  rates  on  coastwise  commerce.  The  exact  amount  of  this 
reduction  and  the  reduction  on  foreign  commerce  can  not  yet  be 
stated.  ' 
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July  1, 1908,  balance  unexpended ^ |2O,36L60 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 20,OOaOO 

40,36L50 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement : $11, 052. 80 

For  maintenance  of  improvement 9, 359. 64 

20,412.44 

July  1, 1909,  balance  unexpended 19,949.06 

July  1, 1909,  outstanding  liabilities 696.17 

July  1, 1909,  balance  available 19, 252. 89 


Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1, 1909 a60,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  Jime  4, 

.    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  2.) 

S,  ApdUichicola  River,  FlondOy  including  ike  Oaitroff  and  Lower 
Chipola  River,  Florida,  and  the  Ujpper  Chivola  River  from  Marianm 
to  its  mouth, — (a)  Apalachicola  River,  (he  Uut-^ff,  and  Lower  Chipch 
River, — From  the  junction  of  the  Chattahoochee  and  Flint  rivers  to 
the  Gulf  of  Mexico  (Apalachicola  Bay)  the  Apalachicola  River  has 
a  length  of  about  137  nules  and  a  low-water  slope  of  about  3  inches  to 
the  mile.  The  width  varies  from  150  to  300  yards  and  the  available 
depth  was  originally  6  feet  at  low  water,  except  where  obstructed  by 
snags  and  sunken  logs. 

The  confederate  authorities  obstructed  the  channel  at  a  point 
about  47  miles  above  the  mouthy  causing  the  river  to  break  through 
by  a  channel  Imown  as  Moccasm  Slou^  into  the  River  Stvx,  the 
latter  a  tributary  entering  the  Apalacmcola  a  few  miles  below  the 
confederate  obstructions.  Moccasin  Slough  was  very  narrow  and 
tortuous  and  much  obstructed  by  logs,  snags,  etc.,  and  the  former 
channel  has  gradually  filled  up. 

About  55  miles  above  the  mouth  steamboats  mav  leave  the  river 
and,  after  passing  through  the  Cut-off,  Lower  Chipola  River,  and  Lee 
Slough,  reenter  it  about  17  miles  farther  down,  thus  making  maiy 
landmgs  of  much  greater  importance  than  those  upon  the  correspond- 
ing part  of  the  main  river,  which  includes  Moccasin  Slough,  above 
mentioned. 

The  original  project  adopted  by  the  act  of  June  23,  1874,  contem- 

Elated  securing  a  channel  100  feet  wide  and  6  feet  deep  at  low  water 
y  the  removal  of  sna^  and  overhanging  trees  and  widening  and 
straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost 
of  $80,333. 

The  act  of  September  19,  1890.  adopted  an  addition  to  the  project, 
providing  for  the  clearing  of  a  cnannel  60  feet  wide  and  5  feet  deep 
through  the  Cut-off,  Lee  Slough,  and  the  Lower  Chipola  River,  at  a 
cost  of  $7,500. 

a  The  item  of  $20,000  for  dredge  conBtruction  may  be  omitted  if  the  improvement 
of  St.  Andrews  Bay  is  not  authorized. 
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The  amount  expended  on  work  under  this  project  since  1874  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $106,485.72.  In 
addition  there  was  expended  between  1828  and  1831,  $13,000,  for 
which  no  project  is  of  record.  These  expenditures  have  improved 
Moccasin  Slouch  sufficiently  for  present  purposes  and  maintained  the 
river  reasonably  free  from  snags  and  other  obstructions  and  enabled 
steamboats  to  make  use  of  the  Cut-off,  Lower  Chipola  River,  and  Lee 
Slough  either  by  day  or  nicht.  An  available  depth  of  6  feet  has 
been  secured  in  the  Apalacnicola  River  and  5  feet  in  the  Cut-off, 
Lower  Chipola  River,  and  Lee  Slough.  The  Cut-off  and  Lee  Slough 
have  been  widened  also  at  the  narrowest  places  so  that  steamboats 
can  pass  through  readily  going  downstream  and  can  pass  upstream 
with  little  difficulty,  but  the  channel  in  Lee  Slough  is  still  very 
crooked,  with  some  sharp  bends  that  require  easing,  and  the  steam- 
boats prefer  the  main  river  on  the  up  tnp.  It  is  estimated  that  the 
project  is  about  85  per  cent  completed. 

The  work  was  done  with  the  plant  belonging  to  the  Chattahoochee 
and  Flint  river  improvements,  and  comprised  cutting  overhanging 
timber,  removing  snags  and  logs,  blasting  out  cypress  stumps,  and 
widening  the  slough  and  Cut-off  by  clearing  the  pomts  of  timoer  and 
dredging  them  o£f,  depositing  the  dredged  material  in  the  deep  holes 
or  upon  the  banks. 

During  the  fiscal  year  work  has  been  confined  to  the  maintenance 
of  the  improvement  and  a  small  amount  of  permanent  work  in  the 
Cut-oflP  and  Lee  Slough. 

Variation  of  the  water  level  is  from  0  to  30  feet  at  Chattahoochee 
River  bridge. 

This  river  is  navigable  throughout  its  entire  length  of  137  miles. 

As  the  country  oordering  on  the  Apalachicola  River  is  largely 
dependent  upon  the  river  for  the  transportation  of  its  supplies  and 
products,  this  improvement  is  essential  to  the  development  of  this 
section,  but  in  the  absence  of  snj  basis  of  comparison  tne  effect  upon 
freight  rates  can  not  be  determined. 

It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mendea  to  maintenance  of  Apalachicola  River  proper  by  removing 
annuaJ  accumulation  of  snags,  and  to  continue  straightening  and 
widening  the  Cut-off  as  above  to  make  the  improvement  available. 

The  commerce  of  the  river  consists  chieflv  of  cotton,  naval  stores, 

feneral  merchandise,  saw  logs,  and  timber  for  export,  and  is  so  com- 
ined  with  that  of  the  Chattanoochee,  Flint,  ana  Upper  Chipola  riv- 
ers that  a  separation  is  impossible.  The  commerce  oi  all  these  streams 
has  increased  from  about  $4,000,000  in  1899  to  about  $12,000,000  in 
1909.  For  detailed  statistics  see  report  on  Flint  River  improvement. 
For  reference  to  reports  of  examinations  of  this  river  see  Report  of 
the  Chief  of  Ik^eers  for  1906,  page  337. 

(6)  Upper  Ohipola  River,  Fwriaa,from  Marianna  to  its  month, — 
The  river  from  Marianna  to  the  head  of  the  Dead  Lakes  has  a  gen- 
eral low-water  depth  of  5  feet  and  width  varying  from  60  to  200  feet, 
but  is  ^eatly  obstructed  by  rock  shoals,  snags,  and  overhanging 
trees.  Three  bridges  also  form  obstructions,  their  headways  above 
low  water  being  17,  16,  and  15  feet,  respectively. 

At  Look  and  Tremble  shoal,  about  45  miles  above  the  Dead  Lakes, 
there  is  a  fall  of  5  feet  in  40  over  rock  bottom.    At  Sister  Islands, 
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between  this  shoal  and  the  Dead  Lakes,  the  main  channel  of  the 
river  is  very  tortuous  and  obstructed  by  mud  bars  over  which  there 
is  less  than  2  feet  at  low  water.  The  channel  through  the  Dead 
Lakes,  which  is  considered  part  of  this  improvement,  has  plenty  of 
water,  but  was  obstructed  Dy  snags  and  large  cypress  stumps  and 
trees. 

The  approved  project,  adopted  by  act  of  March  3,  1899,  provides 
for  clearing  a  low-water  channel  3  feet  deep  and  60  feet  wide  from 
Marianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000, 
exclusive  of  necessary  plant,  which  would  comprise  a  snagboat, 
drilling  barge,  and  dump  scow. 

The  amount  expended  to  June  30,  1909,  was  $20,000.  In  1904 
$5,000  was  applied  to  the  river  above  Sister  Islands.  Snags,  logs, 
and  overhanging  trees  were  removed,  and  a  channel  blasted  through 
the  rock  reefs  from  Marianna  to  Look  and  Tremble  shoal;  wing 
dams  were  built  below  some  of  the  shoals,  and  below  Look  and 
Tremble  shoal,  down  as  far  as  Sister  Islands,  snags,  logs,  and 
overhanging  timber  were  removed,  as  well  as  available  funds  per- 
mitted. From  the  lower  end  of  the  Dead  Lakes  for  a  distance  of 
35  miles  a  channel  60  feet  wide  was  cleared  of  obstructions  by 
removing  logs,  overhanging  trees,  cypress  stumps,  and  knees. 
During  the  year  snagging  was  done  from  the  Dead  Lakes  to  Look 
and  Tremble  shoal.  Very  little  benefit  has  been  derived  from  the 
expenditure  above  Look  and  Tremble  shoal,  except  to  timber 
inaustry,  but  the  work  done  below  the  shoal  and  in  the  Dead 
Lakes  has  been  of  great  benefit,  as  there  are  many  turpentine  stills 
below  this  shoal,  giving  a  considerable  commerce  on  this  portion 
of  the  river,  and  in  the  Dead  Lakes  a  large  commerce  in  towing  logs. 

The  variation  of  the  water  level  is  0  to  14  feet. 

Two  feet  is  the  maximum  depth  at  low  water  over  the  shoalest 
part  of  the  river  below  the  shoal  Look  and  Tremble.  The  actual 
head  of  navigation  at  ordinary  low  water  is  Braxton/s  landing, 
40  miles  above  the  foot  of  the  Dead  Lakes.  The  river  is  in  fair 
condition  to  Look  and  Tremble  shoal. 

About  50  per  cent  of  the  project  is  completed. 

The  commerce  of  this  stream  consists  principally  of  naval  stores, 
round  and  square  timber,  lumber,  and  otner  miscellaneous  freights, 
the  value  of  which  is  included  in  the  combined  commerce  reported 
under  Flint  River  improvement. 

The  section  of  countrv  below  Look  and  Tremble  shoal  has  no 
railroads,  and  depends  largely  upon  this  river,  the  reduction  in 
freight  rates  being  the  lessened  haul  to  river  as  compared  to  Apa- 
lachicola  River  or  railroads  to  the  north  and  west. 

It  is  proposed  to  apply  the  available  balance  and  the  funds 
recommended  to  dreaging  and  regulation  of  channel  at  Sister 
Islands  bar  and  to  removal  of  snags  and  overhanging  trees  in 
remainder  of  river.  This  work  is  necessary  to  make  the  improve- 
ment available. 

The  territory  through  which  the  stream  flows  is  heaviljr  timbered 
with  long-leaf  yellow  pine  and  cypress,  which  is  now  being  rafted 
down  this  stream  in  large  quantities.  The  total  amount  of  this 
traffic  is  reported  as    approximately  10,000,000  feet  b.  m.  per 
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annum,  and  is  included  in  the  valuation  of  timber  and  lumber 
exports  for  Apalachicola  Bay  and  Carrabelle,  Fla. 

For  reference  to  report  of  examination  of  this  stream^  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  338. 

APALACHICOLA  RmiR. 

July  1,1908,  balance  unexpended $977.50 

June  90,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      786.74 

July  1,  1909,  balance  unexpended 190.76 

'Amount  that  can  be  profitably  expended  in  fiflcal  year  endinj?  June  30, 1911, 
for  maintenance  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

LOWBR  GHIPOLA  RIVER. 

July  1,  1908,  balance  unexpended $5,265.92 

June  30,  1909^  amoimt  expended  during  fiscal  year: 

For  works  of  improvement $2, 000. 00 

For  maintenance  of  improvement 3, 182. 44 

6,182.44 

July  1,  1909,  balance  unexpended 83.48 

Amount  (estimated)  required  for  completion  of  existing  project 3, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  rec|uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


UFPXR  CHIPOLA  RIVER. 


July  1,  1906,  balance  unexpended $3,589.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement * 3, 589. 00 

Amount  (estimated)  required  for  completion  of  existing  project 30, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement (fl) 

Submitted  in  compliance  with  requirements  of  sundiy  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

MAINTENANGB. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 $13,000.00 

June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement        4, 009. 96 

July  1,  balance  unexpended 8, 990. 04 

o  See  consolidated  money  statement  on  page  394. 
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CONSOLIDATED. 

July  1, 1908,  balance  unexpended $9,832.42 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 13,000.00 

22,832.42 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 000. 00 

For  maintenance  of  improvement 11, 568. 14 

13,668.14 

July  1, 1909,  balance  unexpended 9,264.28 

Amount  (estimated)  required  for  completion  of  existing  project 33, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 10,000. 00 

Submitted  in  compliance  with  recjuirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  3.) 

4.  Flint  River,  Georgia, — Origjinally  this  river  was  navigable  at 
low  water  from  its  mouth  to  Bambridge,  a  distance  of  36  lailes,  for 
boats  drawing  3  feet,  but  the  channel  was  narrow,  crooked,  and 

S'eatly  obstructed  by  logs,  snags,  and  overhanging  trees.  Above 
ainbridge  the  channel  was  so  obstructed  by  rock  shoals,  loose  rock, 
and  bowlders  that  there  was  no  navigation  except  on  a  rise  of  5 
feet,  when  steamboats  could  run  to  Albany,  105  miles  above  the 
mouth.  Above  Albany  to  Montezuma,  182  miles  from  the  mouth, 
the  channel  was  so  obstructed  by  sand  and  rock  shoals,  bowlders, 
snags,  logs,  and  overhanging  trees  that  the  river  was  not  navigable  at 
a  low-water  stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany,  Qa., 
at  an  estimated  cost  of  $184,862. 

This  project  was  extended  in  1879  to  give  a  channel  for  light-draft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  ajj  addi- 
tional cost  of  $16,000. 

The  amoimt  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1909,  was  $281,711.41,  practically  all  being  for  permanent 
work.  As  a  result  of  tne  work  done,  the  river  is  now  navigable 
throughout  the  year  from  Albany  down  to  a  point  about  7  miles 
below  Newton,  40  miles,  and  from  Bainbridge  to  the  mouth,  36  miles, 
there  being  a  good  channel  with  3  feet  available  at  low  water  through- 
out these  sections.    The  project  is  about  70  per  cent  completed. 

Between  Bainbridge  and  Newton,  for  a  distance  of  29  miles,  the 
river  is  navigable  for  light-draft  boats  only,  and  the  channel  is  nar- 
row and  stifl  much  obstructed  by  bowlders  and  rock  reefs.  Con- 
siderable work  has  been  done  between  these  points,  and  operations 
for  the  next  few  years  will  be  confined  to  this  portion  of  the  river. 
When  the  improvement  of  this  section  has  been  completed  the  river 
will  be  open  to  navigation  at  low  water  from  its  mouth  to  Albany,  Qa. 

The  section  between  Albany  and  Montezuma,  77  miles,  is  still 
much  obstructed,  although  it  nas  been  repeatedly  cleared  of  snags 
and  similar  obstructions  m  accordance  with  the  project. 
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The  water  level  varies  from  0  to  40  feet. 

During  ordinary  low  water  Albany,  Ga.,  is  the  head  of  navigation, 
but  in  periods  of  extreme  low  water,  such  as  occurred  during  the  fall 
of  1904,  interruptions  occur  in  the  section  between  Bainbndge  and 
Newton. 

The  commerce  consists  pricipally  of  cotton,  naval  stores,  provi- 
sions, general  mei^chandise,  saw  logs,  and  timber  for  export.  Several 
very  large  saw  mills  are  located  at  bainbndge,  but  no  record  of  the 
amoimt  of  Imnber  manufactured  is  kept,  as  shipments  are  made  by 
rail.  A  lai^  part  of  the  saw  logs  used  by  these  miUs  comes  down 
the  river.  The  commerce  of  the  Tower  part  of  this  stream  is  so  com- 
bined with  that  of  the  Chattahoochee  and  Apalachicola  rivers  that 
it  is  impossible  to  give  a  statement  in  regard  to  it.  The  commerce 
of  that  part  above  Bainbridge  is  estimated  to  be  about  2,800  tons, 
valued  at  $100,000. 

It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mendea  toward  making  the  improvement  below  Albany  fuUj  avdl- 
able  hj  widening  the  channel  m  many  places  between  Bambridge 
and  Newton,  ana  removing  many  obstructions  to  secure  the  width 
of  60  feet  and  the  depth  of  3  feet  now  available  in  the  section  above. 

This  work  is  largely  permanent  rock  work,  and  its  completion  will 
greatly  benefit  the  section  of  coimtry  between  Albany  and  the  mouth 
of  the  river.  There  are  many  turpentine  stills  in  operation  on  the 
river  which  depend  upon  the  water  transportation  for  their  products 
and  supplies. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
determined. 

For  reference  to  reports  of  examination  of  this  improvement,  see 
Report  of  the  Chief  of  Engineers  for  1906,  page  340. 

July  1, 1908,  balance  unexpended $9,638.18 

Amount  allotted  from  appropriation  Ji)y  river  and  harbor  act  approved 
March  3, 1909 26,000.00 

34, 638. 18 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   10,349.59 


July  1,  1909,  balance  imexpended 24,288.59 

Julyl,  1909,  outstanding  babilitiee 1,494.24 

July  1,  1909,  balance  available 22, 794. 35 

Amount  (eeti'nated)  required  for  completion  of  existing  project 37, 500. 00 

Amount  tL  it  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  foi  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  mexpended  July  1,  1909 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  4.) 

6.  Ohattdhoochee  River,  Oeorgia  and  Alabama,  below  Columbus, — 
Columbus,  Ga.,  is  223  miles  above  the  junction  of  this  river  with  the 
Flint  River  and  360  miles  above  the  mouth  of  the  Apalachicola 
River,  fonned  by  the  confluence  of  the  Chattahoochee  and  Flint. 
Originally  boats  drawing  22  inches  were  able  to  reach  Columbus  for 
about  nine  months  each  year,  but  navigation  was  difficult  and  dan- 
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gerous  by  day  and  impossible  by  night,  owing  to  the  large  accumu- 
lation of  logs,  snags,  and  overhanging  trees,  and  to  sand,  rock,  and 
marl  shoals  obstructing  the  channel. 

The  project  for  the  improvement,  adopted  in  1873,  nrovided  for  a 
low-water  channel  100  feet  wide  and  4  feet  deep  from  Columbus,  Ga., 
to  Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees,  cut- 
ting through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars 
by  works  of  contraction  and  shore  protection.  The  estimated  cost 
of  this  work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  139  miles, 
was  $145,247,  but  no  estimate  of  cost  for  that  part  between  Eufaula 
and  Columbus  was  ever  made. 

The  amt)unt  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1909,  was  $723,643.33,  largeljr  expended  in  main- 
tenance, removing  the  annual  influx  of  obstructions  brought  in  from 
caving  tanks.  The  project  is  about  80  per  cent  completed  in  the 
upper  section  above  Eufaula  and  about  10  per  cent  in  the  lower 
section. 

No  increased  depth,  except  in  the  upper  part  of  the  river,  has  been 
gained;  but  by  removing  the  logs,  snags,  and  overhanging  trees, 
removing  the  sand,  gravel,  marl,  and  rock  reefs,  and  regulatmg  the 
channel  immediately  below  Columbus,  the  river  has  been  kept  open 
to  navigation.  As  nearly  all  the  land  along  the  banks  of  the  nver 
and  its  tributaries  has  been  gradually  cleared,  each  rainy  season  has 
brought  increasing  quantities  of  sand  into  the  river,  filling  the 
original  river  bed  with  shifting  sand  and  gravel  bars  and  greatly 
changing  its  regimen.  Four  feet  draft  can  be  carried  at  ordinary  low 
water,  but  at  extreme  low  water  scant  3  feet  is  the  maximum  draft 
that  can  be  counted  upon. 

Below  Eufaula,  Ala.,  the  river  is  now  in  a  fair  condition,  with  an 
available  low-water  depth  of  3^  feet,  but  between  Eufaula  and 
Columbus  there  are  a  number  of  bars  and  isolated  obstructions  which 
cause  trouble,  particularly  at  extreme  low  water.  The  most  serious 
of  these  obstructions  was  a  series  of  sand  bare,  formed  in  the  river 
from  the  wharves  at  Columbus  down  to  Mary  Freemans  bar,  3  miles 
below,  which  made  it  impossible  for  steamboats  to  reach  Columbus, 
and  the  head  of  navigation  during  the  period  of  extreme  low  water 
was  therefore  Mary  Freemans  bar. 

During  the  last  few  years  more  liberal  appropriations  have  per- 
mitted a  more  vigorous  prosecution  of  work,  ana  considerable  prog- 
ress has  been  made  on  the  permanent  improvement  of  the  river,  in 
addition  to  maintaining  the  river  free  from  snags  and  obstructions, 
the  channel  for  a  distance  of  32  miles  below  Columbus  has  been  regu- 
lated by  a  system  of  jetties,  and  the  most  serious  bars  in  the  upper 
river  have  been  kept  open  by  dredging  where  necessary.  As  a  result 
of  this  work,  Columbus  has  become  the  head  of  navigation,  and  boats 
are  able  to  reach  there  at  all  times  except  during  unusually  low 
water,  such  as  occurred  in  the  fall  of  1904,  putting  a  stop  to  all  navi- 
gation. 

A  lai^e  number  of  other  sand  bars  and  shoals  between  Columbus 
and  Eufaula  still  need  improvement,  the  regulating  works  already 
built  require  repairs  and  maintenance,  and  the  annual  accumulation 
of  snags  and  other  obstructions  must  be  removed  from  the  river 
throughout  its  length. 

Digitized  by  VjOOQIC 


BIVEB  Aim  HABBOB  IMPBOy£M£NT&  897 

It  is  proposed  to  apply  the  funds  available  and  the  appropriation 
recommenaed  to  this  work,  the  regulating  works  to  be  extended  down 
the  river  from  the  foot  of  the  present  permanent  improvement. 

The  variation  of  the  water  level  is  0  to  47  feet  at  Columbus. 

The  commerce  of  this  stream  consists  of  cotton,  cotton  seed,  ferti- 
lizers, grain,  naval  stores,  provisions,  hardware,  and  general  merchan- 
dise, and  is  so  combined  with  that  of  the  Flint  and  Apalachicola 
rivers  that  a  separation  is  impossible.  It  is  given  under  the  report  of 
the  Flint  River  as  121,717  tons,  valued  at  $12,000,000. 

The  eflFect  of  the  improvement  has  been  to  give  to  Columbus  and  all 
other  points  on  the  river  water  rates,  or  a  material  reduction  over  rates 
to  all-rail  points,  but  the  exact  amount  of  reduction  can  not  be  stated. 

For  reference  to  report  of  examination  of  this  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  341. 

July  1,  1908,  balance  unexpended $81,196.50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 115,000.00 

196.196.50 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement- |45, 000. 00 

For  maintenance  of  improvement 36, 909. 05 

81,909.05 

July  1 ,  1 909,  balance  unexpended 1 14, 287. 45 

July  1,  1909,  outstanding  liabilitiefl 13,634.62 

July  1,  1909,  balance  available 100,652.83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 ^HS,  ooo.  00 

Submitted  in  comjjliance  with  requirements  of  sundrv  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  5.) 

6.  Choctawhaichee  River,  Florida  and.  Alabama. — The  Choctaw- 
hatchee  River  is  162  miles  long  from  Newton,  Ala.,  to  its  mouth,  in 
Choctawhatchee  Bay,  an  arm  of  the  Gulf  of  Mexico. 

Originally  the  river  was  impassable  during  low  water  for  about  10 
miles  oelow  Newton,  due  to  marl  reefs  and  fish-trap  dams,  and  for 
the  remaining  152  iniles  to  the  mouth  it  was  much  obstructed  by 
snags,  logs,  overhanging  trees,  and  sand  and  gravel  bars. 

The  projectfor  the  improvement,  as  amended  in  1890,  contemplates 
the  creation  of  a  low-water  navigable  channel  throughout  by  remov- 
ing logs,  snags,  and  overhanging  trees,  by  excavating  rock  and  marl 
shoals,  and  by  contraction  works  and  shore  protection,  at  an  esti- 
mated cost  of  $112,832. 

The  amount  expended  on  this  river  under  the  existing  project 
(i.  e.,  since  1874)  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1909,  was  $187,455.97,  of  which  the  greater  part  has  been  expended 
in  maintenance.  The  expenditures  prior  to  1874  amounted  to 
$12,876.62 

Tlie  project  has  been  completed  and  the  additional  work  required 
is  for  maintenance. 

o  Item  of  140,000  for  dredge  may  be  omitted,  thus  reducing  this  estimate  to  $75,000. 
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The  following  results  have  been  accomplished: 

A  channel  40  feet  wide  and  3  feet  deep  has  been  blasted  through 
the  marl  shoals  below  Newton  to  the  lower  end  of  these  shoals  above 
Pates  Landing.  The  river  has  been  partially  cleared  of  snags  and 
other  obstructions  from  Pates  Landing  to  Geneva,  but  above  Pates 
Landing  to  the  foot  of  the  shoals  it  is  impassable  at  lower  stages 
of  water.  A  fairly  navigable  channel  3  J  feet  deep  at  low  water 
was  secured  hy  snagging  and  works  of  relation  from  Geneva  to 
Caryville,  but  is  again  much  obstructed.  Tne  remainder  of  the  lower 
river  has  repeatedly  been  cleared  of  obstructions,  but  is  at  present 
much  obstructed,  except  the  section  below  the  mouth  of  the  Holmes 
River,  which  is  in  fair  condition.  A  channel  75  feet  wide  and  6  feet 
deep  at  mean  low  water  was  dredged  through  the  bar  at  the  mouth 
of  the  river  (Cypress  Top). 

The  actual  head  of  navigation  at  low  water  on  June  30,  1909,  was 
the  mouth  of  the  Holmes  River,  33  miles  above  the  mouth  of  the 
river.  The  minimum  draft  that  could  be  carried  to  this  point  was 
about  3  feet,  but  the  draft  is  at  least  1  foot  greater,  except  at  Sandy 
reach,  where  trouble  has  recently  developed. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

The  additional  appropriation  recommended  will  be  applied  to 
removal  of  obstructions  for  maintenance  of  improvement  below 
Greneva. 

There  is  no  commerce  on  the  river  above  Geneva,  with  the  possible 
exception  of  a  small  movement  of  logs.  Below  Geneva  there  is  a 
large  commerce  in  logs  and  hewn  timber,  and  five  steamers  ply 
between  Pensacola  and  Vernon  on  the  Holmes  River. 

The  commerce  on  this  stream  is  mainly  saw  logs,  timber,  naval 
stores,  and  general  merchandise,  reported  at  a  valuation  of  $2,211,651 
for  the  calendar  year  1908. 

For  reference  to  reports  on  examination  of  this  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  343. 

July  1,  1908,  balance  unexpended $5, 869. 43 

Amount  allotted  from  appropriaticm  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

10,869.43 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      6,  025. 40 

July  1,  1909,  balance  unexpended 5, 844. 03 

July  1,  1909,  outstanding  liabilities 522. 33 

July  1,  1909,  balance  available 5,  32L  70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 6, 000. 00 

Suomitted  in  compjliance  with  requirements  of  simdrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  6.) 

7.  Holmes  River,  Florida^  from  Vernon  to  its  mou(h. — ^Holmes 
River  empties  into  the  Choctawhatchee  River  about  40  miles  above 
the  mouth  of  the  latter.  It  is  a  wide  and  deep  stream  to  the  town  of 
Vernon,  25  miles  above  its  mouth,  but  was  originally  obstructed  by 
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sunken  lo^,  fallen  timber,  and  overhanging  trees,  and  was  only 
available  for  navigation  by  small  sailing  cntft  and  barges,  which 
occasionally  made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides 
for  making  a  navigable  channel  oy  removing  logs  and  snags  from 
the  river  and  overhanging  trees  from  its  banks  £rom  the  mouth  up 
to  the  town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscid  year  ending  June  13,  1909,  was  $16,085.38,  of  which 
$13,160.95  was  upon  Holmes  River  and  $2,160.80  upon  Lagrange 
B^ou. 

The  project  has  been  completed  and  additional  work  required  is  for 
maintenance. 

The  operations  during  the  year  consisted  in  snag^ng  for  mainte- 
nance of  the  channel  to  Vernon,  the  head  of  navigation. 

The  importance  of  this  improvement  has  greatly  increased  in  the 
last  few  years,  and  five  steamers  are  now  engaged  in  the  large  and 
growing  trade  between  Vernon  and  Pensacola. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  the  value  of  which  in 
1908  was  $640,000. 

For  reference  to  report  of  examination  of  this  stream,  see  Report 
of  the  Chief  of  Engineers  for  1882,  page  1308. 

As  this  river  is  the  only  means  of  transportation  in  that  section, 
there  is  no  basis  for  comparison  and  the  effect  of  the  improvement  on 
freight  rates  can  not  be  stated. 

July  1,  1908,  balance  imexpended 1678. 26 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 2,000.00 

2, 678. 25 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       763.63 

July  1,  1909,  balance  xmexpended 1, 914.  62 

July  1,  1909,  outstanding  babilities 438. 24 

July  1, 1909,  balance  available 1, 476. 38 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  oi  improvement,  exclusive  of  the  balance  imexpendea 
Jul^  1,1909 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  7.) 

8.  Blachvater  Biver,  Florida, — ^The  original  project  for  this  im- 
provement was  adopted  March  3,  1899,  and  provided  for  securing  a 
channel  9  feet  deep  from  Milton,  Fla.,  to  Pensacola,  Fla.,  at  an  esti- 
mated cost  of  $20,000.  Under  this  project  $5,000  was  expended, 
and  a  channel  of  the  required  depth  secured  in  the  river  proper. 

The  river  and  harbor  act  of  March  3,  1905,  fixed  the  width  of  the 
channel  at  100  feet  and  the  estimated  cost  of  completion  at  $15,000. 

With  funds  appropriated  by  this  act  an  8-inch  suction  dredge  and 
other  plant  necessary  for  doing  the  work  were  repaired  and  dredging 
was  commenced  in  East  Bay  near  the  beacon,  about  2  miles  below 
Bobinsons  Point,  and  a  chatmel  about  80  feet  wide  and  net  less  thanj 
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9  feet  deep  was  dredged  for  a  distance  of  4,470  feet  toward  Robin- 
sons Point.  This  cut  lias  improved  the  worst  part  of  the  channel  and 
increased  the  available  depth  over  the  improvement  about  1  foot, 
and  it  is  estimated  that  the  approved  project  is  about  40  per  cent 
completed.  In  the  execution  of  this  work  it  has  been  found  that  the 
area  to  be  dredged  over  is  much  larger  than  indicated  bv  the  avail- 
able charts  of  the  improvement,  possibly  due  in  part  to  fill  which  has 
taken  place  since  the  surveys  for  the  charts  were  made.  To  secure  a 
channel  9  feet  deep  and  100  feet  wide  over  the  remaining  shoals 
within  the  wide  limits  covered  by  the  improvement  is  estimated  to 
require  $20,000  in  addition  to  funds  availaDle.  It  is  to  be  noted  that 
in  the  report  upon  which  the  present  project  is  based  the  doubtful 
character  of  the  original  estimate  was  recognized  and  the  possibility 
of  a  considerable  increase  was  clearlv  foreseen. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  fi^al  year  ending  June  30,  1909,  was  $19,733.32,  of  which 
about  $5,000  was  for  maintenance.  The  expenditure  during  the 
year  was  in  payment  of  outstanding  liabilities  of  the  preceding  year 
and  incidental  expenses. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  on  June  30,  1909,  was  8  feet.  The  usual  variation 
of  water  surface  is  2  feet.  The  head  of  navigation  is  at  Milton, 
about  4  miles  above  the  mouth  of  the  river  proper. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  completion  of  the  project  and  its  maintenance  thereafter. 

The  commerce  of  this  stream  consists  of  timber,  lumber,  naval 
stores,  and  general  merchandise,  having  an  estimated  value  of  $2,076,- 
000  per  annum.  The  dry  dock  at  Bagdad  and  marine  railway  at 
Milton  both  do  a  large  business,  which  would  be  materially  increased 
by  the  completion  of  the  project.  Lumber  brought  by  rail  is  stored 
in  the  bayou  near  Milton  and  taken  to  Pensacola  via  tnis  river. 

For  reference  to  report  of  examination  of  this  improvement,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1906,  page  345. 

July  1,  1908,  balance  unexpended 1270.03 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3. 36 

July  1,  1909,  balance  unexpended 266.68 

July  1,  1909,  outstanding  liabilities 3L  82 

July  1,  1909,  balance  available 234.86 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amovmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1,  1909 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  <rf  June  4, 
1897,  and  of  section  7  of  the  river  and  haibor  act  of  1899. 

(See  Appendix  Q  8.) 

9.  Harbor  at  Pensacola,  Fla. — The  available  depth  across  tihe  inner 
bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  any  work  of 
improvement,  was  19.5  feet,  the  width  of  the  channel  being  contracted 
by  the  encroachment  of  the  Middle  Ground  shoal  to  the  souUiward. 
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The  harbor  entrance  and  channel  wa^  were  also  obstructed  by  wrecks, 
and  the  western  shore  line  in  the  vicinity  of  Fort  McRee  was  cutting 
away  rapidly,  almost  the  whole  of  the  old  Fort  McRee  washing  away 
before  tne  erosion  was  stopped. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks; 
that  of  1878  called  for  the  removal  or  these  wrecks  and  for  making 
a  survey  to  determine  further  recommendations  for  improvement. 
The  project  of  1881  provided  for  dredging  a  channel  300  feet  wide 
and  24  feet  deep  at  mean  low  water  for  the  temporary  relief  of  navi- 
gation, and  also  for  protecting  the  shore  line  near  Fort  McRee,  with 
a  view  to  preventing  further  injurious  changes.  Dredging  under  this 
project  was  carried  on  at  various  times  between  1881  and  1893^  and 
at  the  close  of  the  dredjging  operations  in  August,  1893,  the  available 
channel  was  225  feet  wide  and  24  feet  deep  at  mean  low  water.  Two 
groins,  one  360  feet  and  the  other  220  feet  long,  were  completed  in 
1890  and  stiU  serve  to  hold  the  shore  line  near  Fort  McRee. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging,  if 
necessary.  In  1895  a  second  special  Board  of  engineers  recommended 
that  no  change  be  made  in  the  project  of  1891,  but  that  dredging  be 
tried,  using  one  of  the  hydraulic  dredges  belonging  to  the  Umted 
States  to  open  up  a  channel  26  feet  deep  at  mean  low  water  and  as 
wide  as  practicaole  on  the  line  of  deepest  water  across  the  Caucus 
shoal  ana  approximately  on  the  line  of  the  axis  of  the  jettied  channel 
proposed  by  the  Board  of  Engineers  in  1891.  In  December^  1895, 
this  channel  was  opened  by  the  U.  S.  dredge  Gedney  to  a  width  of 
120  feet  and  depth  of  24  feet  at  mean  low  water.  It  has  a  length  of 
about  10,000  feet  across  Caucus  shoal  and  is  now  known  as  the  Caucus 
channel. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  providing  for  the 
expenditure  of  all  funds  available  in  continuing  the  work  of  dredging 
across  the  Caucus  shoal  and  for  building  a  di^sdge  and  opening  the 
channel  across  the  Caucus  shoal  30  feet  deep  at  mean  low  water  to  a 
width  of  at  least  300  feet,  with  such  side  slopes  as  the  material  would 
assume,  if  suflBcient  funds  were  made  available  by  Congress.  Until 
a  channel  should  be  opened  by  dredging  across  the  Caucus  shoal,  as 
above  proposed  the  Board  recommended  that  the  construction  of  the 
jetties  for  its  maintenance  be  not  considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project 
to  "securing  a  channel  depth  of  30  feet  at  mean  low  water,  from  the 
Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Pensa- 
cola." 

The  amount  expended  on  these  projects  to  June  30,  1905,  was 
$725,956.94.  The  work  done  comprises  the  removal  of  the  wrecks 
obstructing  the  channel,  dredging  a  large  amount  of  material  from 
the  inner  bar,  opening  and  redredging  a  30-foot  channel  across  the 
Caucus  shoal,  and  the  protection  of  the  shore  line  from  erosion  by  the 
construction  of  two  groins  near  old  Fort  McRee. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$220,000,  of  which  $150,000  mignt  be  used  in  constructing  a  seagoing 
suction  dredge.  This  dredge,  the  Caucus,  was  buUt  and  turned  over 
to  the  district  in  August.  1905.  The  same  act  modified  the  project, 
which  now  provides  for  dredging  a  channel  30  feet  deep  and  500  feet 
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wide  from  the  Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the 
city  of  Pensacola.    There  is  no  approved  estimate  of  the  cost  of  this 

S reject.    Under  this  amended  project  there  has  been  expended  for 
redge  construction   $172,221.27  and  for  the  improvement  $259,- 
995.39,  of  which  about  $175,000  has  been  appUed  to  maintenance. 

The  project  is  about  33  per  cent  completed. 

The  dredge  Coaicus  commenced  dredging  September  18,  1905,  and 
at  the  close  of  the  present  fiscal  year  had  removed  a  total  of  2,039,138 
cubic  yards  of  material.  This  work  has  restored  the  channel  to  its 
original  dimensions  and  widened  it,  and  removed  the  shoaling  due  to 
the  storm  of  September,  1906,  so  that  on  June  30,  1909,  the  mmimiim 
width  of  channel  having  a  depth  not  less  than  30  feet  at  mean  low 
water  was  approximately  300  feet. 

From  Julv  1,  1908,  to  October  11,  1908,  the  Caucus  continued 
dredging.  On  October  11  she  was  docked  at  the  Pensacola  Navy- 
Yard  for  annual  repairs.  Owing  to  lack  of  funds  she  was  sent  to 
Carrabelle,  Fla.,  after  repairs  were  completed,  returning  to  Pensacola 
June  1,  1909,  since  whicn  time  she  has  been  at  work  with  one  pump, 
on  accoimt  of  pump  shaft  being  broken. 

The  maximum  draft  that  could  be  carried  over  the  improvement 
at  mean  low  water  on  Jime  30,  1909,  was  30  feet,  and  the  ordinary 
range  of  the  tide  is  about  1.1  feet. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  ending 
June  30,  1903,  the  foreign  exports  were  reported  as  $13,741,540,  no 
record  of  the  coastwise  exports  being  available;  in  1904,  as  $15,- 
893,456;  in  1905,  exports  as  $15,295,067,  and  imports  as  $985,840; 
in  1906,  exports  as  $18,432,931,  and  imports  as  $386,377;  in  1907, 
exports  as  $20,229,414,  and  imports  as  $618,363;  in  1908,  exports  as 
$20,322,649,  and  imports  as  $675,503;  in  1909,  exports  as  $16,306,056, 
and  imports  as  $1,188,925. 

The  completion  of  the  project  will  give  greatly  increased  faciUties 
to  the  large  commerce  or  Pensacola,  but  will  not  materially  affect 
freight  rates. 

It  is  proposed  to  apply  the  appropriation  recommended  in  dredging 
operations  toward  completion  of  the  project  and  maintenance  of 
the  project  depth. 

July  1,  1908,  balance  unexpended $38, 333. 11 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 110,000.00 

148,333.11 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |10, 000. 00 

For  maintenance  of  improvement 25, 971. 24 

35,971.24 

July  1,  1909,  balance  unexpended 112, 361. 87 

July  1,  1909,  outstanding  liabilities 3, 121. 54 

July  1,  1909,  balance  available 110, 240. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  9.) 
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10.  Escambia  and  Conecuh  rivers,  Florida  and  Alabama. — These 
two  names  apply  to  one  and  the  same  stream,  which  flows  through  a 
heavUv  timbered  country  in  southern  Alabama  and  western  Florida 
into  E^scambia  Bay,  an  arm  of  Pensacola  Bav.  The  change  of  name 
occurs  at  the  boundary  line  between  the  two  States.  The  tmiber  from 
this  district  is  brought  down  the  river  and  forms  a  large  part  of  all 
that  is  exported  from  Pensacola.  Originally  the  river  was  much 
obstructed  by  snags,  marl  reefs,  and  sand  bars,  and  a  bar  at  its  mouth, 
where  the  rafts  are  made  ready  to  be  towed  to  Pensacola,  prevented 
the  entrance  of  tugs  and  seriously  interfered  with  navigation. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  in  1833,  and  prior  to  the  adoption  of  the  present  project  $5,000 
was  expended  in  removing  obstructions.  A  subsequent  appropriation 
of  $5,500,  made  in  1836,  was  returned  to  the  surplus  fund  m  1838. 
No  further  appropriations  were  made  until  1880. 

(a)  Oenercu  improtrment— The  present  project,  as  originally 
adopted  June  14,  1880,  provided  for  the  improvement  of  the  river 
from  its  mouth  to  Indian  Creek,  Alabama,  an  estimated  distance  of 
293  miles,  by  the  removal  of  snags,  logs,  and  overhanging  trees,  by 
excavating  rock  shoals,  by  works  of  contraction  and  shore  protection, 
and  by  dredging  a  channel  150  feet  wide  and  5i  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  all  at  an  estimated  cost  of 
$87,430,  but  the  recent  adoption  of  a  separate  project  for  the  Conecuh 
River  has,  in  eflFect,  fixed  tne  upper  limit  of  tne  improvement  as  the 
mouth  of  Patsaliga  Creek.  The  project  has  been  completed  and  addi- 
tional work  requu'ed  is  for  maintenance. 

The  amount  expended  on  this  project  to  June  30,  1909,  was 
$153,101.94,  largely  for  maintenance.  These  expenditures  have  kept 
the  river  fairly  free  from  snags,  opened  the  channel  across  the  bar  at 
the  mouth  from  time  to  time,  and  greatly  facilitated  the  rafting  and 
towing  of  timber;  but,  due  to  lack  of  funds  in  recent  years,  the  river, 
which  in  1900  was  practically  free  from  obstructions  from  its  mouth 
to  near  the  mouth  of  Patsaliga  Creek,  again  became  so  much  ob- 
structed as  to  seriously  interfere  with  the  rafting  at  low-water  stages. 
During  the  year  the  stream  was  cleared  of  obstructions  for  a  distance 
of  162  miles. 

It  is  proposed  to  apply  the  appropriation  recommended  in  snag- 
ging and  dredging  towara  maintenance  of  the  improvement. 

Reference  to  reports  of  examination  of  this  improvement  will  be 
found  on  pages  348  and  349  of  the  Report  of  the  Chief  of  Engineers 
for  1906. 

(6)  Conecuh  River. — By  act  of  Congress,  approved  March  2,  1907, 
a  project  was  adopted  for  completing  the  improvement  of  the  Cone- 
cun  River  from  the  mouth  of  ratsaliga  Creek  to  the  State  line  be- 
tween Florida  and  Alabama  by  removal  of  bowlders,  snags,  and  rock 
shoals,  in  accordance  with  report  submitted  in  House  Document  No. 
159,  Fifty-ninth  Congress,  first  session,  at  an  estimated  cost  of 
131,000. 

For  work  under  this  project  a  plant  consisting  of  a  Quarter  boat 
and  two  working  barges  has  been  constructed.  The  field  work  com- 
menced July  22,  1907.  During  the  fiscal  year  ending  June  30,  1909, 
92  miles  of  river  was  worked  over,  34  miles  being  new  work.  Funds 
now  available  will  be  sufl5cient  to  complete  the  project  for  this 
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section  of  river.  Subsequent  maintenance  can  be  more  conveniently 
and  logically  provided  for  under  the  general  project. 

The  actual  nead  of  navigation  dunng  ordinaiy  stages  of  the  river 
is  at  the  mouth  of  PatsaUga  Creek,  about  195  miles  above  the  mouth 
of  the  Escambia  River. 

Commerce  consists  of  timber  floated  in  rafts,  the  value  of  which 
in  1908  is  estimated  at  $3,863,000. 

Work  now  completed  influences  the  transportation  of  timber  on 
170  miles  of  river,  which  has  been  greatly  facilitated,  admitting  of 
rafting  on  stages  of  water  some  3  feet  less  than  formerly.  The 
freight  per  thousand  by  rail  from  River  Falls,  a  point  3  miles  below 
PatsaUga  Creek,  to  water  is  $1.50;   by  river,  it  is  75  cents. 

OBNBRAL  IlCPROyBMBNT. 

July  1, 1908,  balance  unexpended $7, 913. 86 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

12, 913. 86 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 6, 656. 37 

July  1, 1909,  balance  unexpended 6, 257. 49 

July  1, 1909,  outstanding  liabilities 1, 736. 17 

July  1, 1909,  balance  available 4, 522. 32 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pendedJulyl,  1909 5,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONBOUH  UVBB. 

July  1, 1908,  balance  unexpended $21, 518. 33 

Received  from  refundment  of  overpayment .10 

21,518.43 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     10,877.76 

July  1, 1909,  balance  unexpended 10, 640. 67 

July  1, 1909,  outstanding  liabilities 863.89 

July  1,  1909,  balance  available 9, 776. 78 

(See  Appendix  Q  10.) 

11,  Alabama  River ,  Alabama. — This  river  is  formed  by  the  junc- 
tion of  the  Coosa  and  the  Tallapoosa,  11  miles  below  Wetumpka,  on 
the  Coosa  River,  and  from  this  junction  to  its  junction  with  the  Tom- 
bigbee  to  form  the  Mobile  it  constitutes  a  312-mile  link  in  a  water- 
way 815  miles  long,  from  the  Oostenaula  and  Coosawattee  rivers, 
Georgia,  to  the  Gulr  of  Mexico. 

The  river  was  originally  so  obstructed  by  logs,  snags,  and  over- 
hanging trees,  and  shoals,  many  with  deptns  of  but  2.5  feet,  that 
during  the  low-water  season  navigation  was  practicable  by  day  only. 
Long  detentions  were  frequent  at  many  of  the  shoals  below  Selma, 
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and  when  the  water  was  unusually  low  traffic  was  suspended  between 
Selma  and  Montgomery  for  three  or  four  months  m  the  year. 

The  original  project,  adopted  in  1878,  for  the  improvement  of 
this  stream  provided  for  securing  a  low-water  channel  4  feet  deep  and 
200  feet  wide  by  removing  snags,  logs,  and  overhanging  trees;  by 
constructing  works  of  regulation,  and  by  dredging,  all  at  an  estimated 
cost  of  $229,741.  On  this  project  $185,000  was  expended,  principally 
in  snaking  operations  and  the  construction  of  works  of  contraction. 
These  expenditures  greatly  improved  the  condition  of  the  channel, 
freeing  it  from  obstructions,  and  secured  a  low-water  depth  of  4^ 
to  5  feet. 

In  1891  the  original  project  was  amended  to  provide  for  a  low- 
water  channel  6  feet  deep,  which  was  to  be  secured  in  the  same  gen- 
eral way  as  contemplated  in  the  original  project,  and  the  estimated 
cost  was  placed  at  $386,251 ,  provided  that  at  least  $100,000  should  be 
appropriated  annually  and  $10,000  a  year  thereafter  for  maintenance. 
Tne  project  is  about  30  per  cent  completed. 

Under  this  project  there  has  been  expended  to  June  30,  1909, 
$488,009.09,  largely  for  maintenance,  but  until  recentlv  appropria- 
tions have  been  verjr  small  and  the  channel  has  been  detenorating, 
work  on  the  river  being  confined  to  the  operations  of  the  snag  boat. 
During  the  last  three  years  the  plant  has  been  thoroughly  overhauled 
and  materially  increased. 

The  river  and  harbor  act  of  March  3,  1905,  contemplated  securing 
a  continuous  channel  not  less  than  4  feet  deep  in  the  Alabama  River 
by  open-channel  work,  and  as  the  benefits  to  be  derived  from  the 
improvement  are  very  great,  funds  should  be  provided  for  the  vigor- 
ous prosecution  of  work. 

Operations  during  the  year  consisted  in  snagging,  dredging,  and 
construction  of  contraction  works  at  various  points. 

During  the  year  the  maximum  draft  that  could  be  carried  to  Mont- 
gomery at  low  water  was  about  3  feet,  but  as  the  boats  operating  on 
this  river  draw  from  4  to  6  feet,  the  boats  came  only  to  Selma  till 
high  water. 

It  is  proposed  to  apply  the  appropriation  reconmiended  in  snag- 
ging, dredging,  and  construction  of  contraction  works  in  furtherance 
oftne  project  and  in  maintenance  of  the  improvement. 

The  actual  head  of  navigation  at  ordinary  low  water  is  Wetumpka, 
on  the  Coosa  River,  and  the  variation  of  the  water  level  is  from  0  to 
59  feet  at  Montgomery. 

The  conmierce  of  this  stream  is  important,  consisting  principally 
of  cotton,  cotton  seed,  fertilizers,  grain,  lumber,  shmgles,  naval 
stores,  staves,  and  a  large  Quantity  of  miscellaneous  freight  of  all 
descriptions,  the  value  of  wnich  for  the  year  1908  is  estimated  at 
$9,000,000.  This,  however,  is  but  a  part  of  the  freight  movement 
that  is  affected  by  the  improvement,  for  the  actual  shipments  by 
water  have  been  relatively  small,  and,  with  a  river  improved  for  con- 
tinuous navigation,  it  is  estimated  that  at  least  100,000  tons  of  the 
present  all-rail  freight  movement  would  either  go  by  river  or  at  river 
rates,  and  the  resulting  saving  would  be  very  large.  In  addition, 
improved  facilities  would  render  possible  an  actual  reduction  in  rates 
on  freight  now  carried  by  river. 

For  reference  to  reports  of  examinations  made  of  this  river,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1906,  pages  349  and  350. 
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July  1, 1908,  balance  unexpended |170, 389. 22 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 110,000.00 

280,389.22 
June  30,  1909,  amount  expended  during  fijscal  year: 

For  works  of  improvement $60, 000. 00 

For  maintenance  of  improvement 64, 348. 31 

124,348.31 

July  1, 1909,  balance  unexpended 156,040.91 

July  1,  1909,  outstanding  habilities 14,975.00 

July  1, 1909,  balance  available 141,065. 91 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  11.) 

12,  Coosa  River,  Georgia  and  Alabama. — ^The  Coosa  is  formed  at 
Rome,  Ga.,  bv  the  junction  of  the  Oostenaula  and  Etowah  rivers, 
which  have  their  sources  in  northern  Georgia.  The  Oostenaula  is 
formed  by  the  junction  of  the  Coosawattee  and  Connesauga  rivers,  56 
miles  northwest  of  Rome.  The  Oostenaula  above  Rome,  Gra.,  and  its 
tributary,  the  Coosawattee,  are  navigable  for  Ught-draft  boats  during 
nine  months  of  the  year  for  a  distance  of  about  106  miles,  but  the 
Etowah  and  the  Connesauga  are  not  navigable. 

The  Coosa  River  has  always  been  navigable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greenport,  Ala.,  an  estimated  distance  of  162 
miles,  and  this  part  of  the  river  is  of  such  a  character  as  to  muke 
its  improvement  by  works  of  contraction  and  channel  excavation 
entirely  practicable,  except  at  Horseleg  shoals,  near  Rome,  Gra.,  where 
a  lock  of  low  Uft  will  be  ultimately  required. 

From  Greenport,  Ala.,  to  Wetumpka,  Ala.,  a  distance  of  142  miles, 
locks  and  dams  are  required  in  conjunction  with  works  of  contraction 
and  channel  excavation  to  provide  for  navigation. 

From  Wetumpka  to  the  junction  of  the  Tallapoosa  River  the  river 
is  navigable  at  all  seasons. 

The  ordinary  variations  of  the  water  surface  are,  at  Rome,  Ga., 
0  to  30  feet;  at  Greenport,  Ala.,  0  to  15  feet;  at  Wetumpka,  Ala.,  0  to 
50  feet. 

The  improvement  of  these  rivers  is  provided  for  under  the  two 
following  projects  (for  reference  to  report  upon  proposed  modifica- 
tions of  projects  for  improving  the  Coosa  River,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  d.  326): 

(a)  Coosa  River  between  Romey  Ua.j  arid  East  Tennessee,  Virginia, 
and  Georgia  Railroad  bridge, — The  original  project  for  the  improve- 
ment of  the  Coosa  River  contemplated  the  opening  of  a  contmuous 
water  route  of  transportation  from  the  Mississippi  River  to  the 
Altantic  Ocean  by  way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamaha  rivers,  with  canals  from  the  Tennessee  to 
the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  This  was  desig- 
nated as  the  ''southern  route." 
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Various  examinations  and  estimates  for  the  improrement  of  parts 
of  this  section  of  river  have  been  made  from  time  to  time  up  to  the 
adoption  of  the  existing  project,  September  19,  1890.  This  project, 
as  modified  by  act  of  Congress  of  July  13,  1892,  formed  a  part  of  a 
plan  submitted  in  1875  for  a  proposed  waterway  from  the  Mississippi 
to  the  Atlantic  via  the  Tennessee  River,  and  provides  for  a  crib  and 
timber  lock  200  by  32  feet  and  a  3-foot  lift,  with  excavation  for  a 
4-foot  channel  between  Rome,  Ga..  and  Wills  Creek  in  Alabama,  at  a 
total  estimated  cost  of  $180,000;  for  three  locks  between  Greenport 
and  Dam  4  (WMsenant  and  Ten  Island  shoals),  210  feet  long,  40  feet 
wide,  and  an  extreme  low-water  depth  of  4  feet  on  miter  sills, 
together  with  a  3-foot  channel  between  Locks  1  and  3,  at  a  total  esti- 
mated cost,  including  accessory  dams  and  dikes,  of  $165,616.23:  for 
five  locks  and  dams  from  and  including  Dam  4  to  the  East  Ten- 
nessee. Virginia  and  Georgia  Railroad  bridge,  the  locks  to  have  an 
available  length  of  280  feet,  width  of  52  feet,  and  an  extreme  low- 
water  depth  of  6  feet  over  the  miter  sills,  together  with  a  connecting 
channel  100  feet  wide  and  4  feet  deep  at  extreme  low  water,  at  a 
total  estimated  cost  of  $1,160,491,  or  at  a  total  cost  for  the  entire 
improvement  of  $1,496,107.23.  About  21  per  cent  of  the  project  has 
been  completed. 

To  June  30,  1909,  there  has  been  expended  on  this  section  of  the 
Coosa  $1,101,016.88,  of  which  $577,316.88  has  been  expended  upon 
the  existing  project  and  $523,700  prior  to  its  adoption.  The  work 
accomplished  is  as  follows,  of  which  expenditures  about  10  per  cent 
has  been  for  maintenance: 

Locks  1,  2,  and  3,  Coosa  River,  commenced  prior  to  1890,  have 
been  completed.  They  are  situated,  respectively,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greenport,  Ala.,  and  have  available  lengths  of 
175  feet  and  widths  of  40  feet. 

Lock  and  Dam  4  (25.89  miles  below  Greenport),  commenced  since 
the  adoption  of  larger  dimensions  above  mentioned,  has,  together 
with  its  appurtenances,  been  under  construction,  with  desultory 
appropriations,  since  1886,  but  still  incomplete. 

Channel  improvement  has  been  extendecl  as  far  down  as  Dam  4,  and 
navigation  is  now  possible  to  this  point,  except  at  extreme  low  water, 
when  interruptions  occur  a  short  distance  above  Dam  4. 

During  the  past  fiscal  year  work  was  confined  to  the  improvement 
and  maintenance  of  the  channel  between  Rome,  Ga.,  and  Dam  4, 
Alabama,  and  to  care  of  the  large  amount  of  plant  on  hand.  Provi- 
sion should  be  made  for  further  improvement  and  maintenance  of 
this  channel. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  at 
ordinary  low  water  between  Rome,  Ga,  and  Dam  4  was  3  feet,  except, 
at  Horseleg  shoal,  1§  miles  below  Rome,  over  which  but  2  feet  can  oe 
carried  until  a  lock  is  constructed  at  this  point.  Survey  and  esti- 
mate for  this  lock  have  been  submitted. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  further  improvement  and  maintenance  of  the  channel  between 
Rome,  Ga.,  and  Dam  4,  Alabama. 

The  improvement  has  resulted  in  a  reduction  in  railroad  rates 
between  points  on  the  river  and  either  Rome  or  Gadson  of  not  less 
than  50  per  cent,  water  rates  controlling  all  shipments  to  and  from 
the  country  contiguous  to  the  river.  . 
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The  commerce  of  this  portion  of  the  Coosa  consists  principally  in 
cotton,  cotton  seed;  fertilizers,  timber,  lumber,  staves,  gram,  and 
misceUaneons  articles,  amounting,  for  tne  year  1908,  to  24,189  tons, 
valued  at  $2,500,000.  Lumber  and  logs  valued  at  $73,000  were  also 
reported  as  moved. 

(b)  Coosa  River  between  Wetampka  and  East  Tennessee,  Virginia 
and  Georgia  Railroad  bridge, — On  account  of  the  numerous  rapids 
this  part  of  the  river  has  never  been  navigable. 

The  original  project  for  the  improvement  of  this  section  of  the 
river  adopted  September  19,  1890,  as  the  result  of  a  survey  made  in 
1889  and  modified  bv  Confess  July  13,  1892,  contemplates  slack- 
water  navigation  and  provides  for  the  construction  of  23  locks  and 
dams  of  varying  lifts,  of  an  available  length  of  280  feet  and  width 
of  52  feet,  with  6  feet  over  the  miter  sills,  no  lift  of  lock  to  exceed  15 
feet.  In  addition,  the  channel  is  to  be  cleared  of  various  rock  reefe  and 
points  so  as  to  give  a  least  depth  of  4  feet,  all  at  an  estimated  cost 
of  $5,106,422.     About  4  per  cent  of  the  project  has  been  completed. 

There  has  been  expended  on  this  project  to  Jime  30,  1909, 
$401,372.22,  of  which  about  2J  per  cent  has  been  for  maintenance, 
whicn  has  resulted  in  the  construction  of  the  lowest  lock  of  the  series, 
known  as  *'No.  31,"  excepting  the  dam  and  grates,  the  excavation  or 
the  channel  between  this  lock  and  the  one  next  above,  and  the  prepa- 
ration of  data  and  plans  for  additional  locks  and  dams,  but  these 
data  are  still  incomplete.  As  yet  no  benefit  has  been  derived  from 
this  improvement,  and  its  value  is  entirely  dependent  on  the  com- 
pletion of  the  entire  system. 

Provision  should  be  made  for  the  care  of  the  property  belonging  to 
the  improvement. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $30,530.68 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 40,000.00 

70, 530. 68 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $21, 906. 79 

For  maintenance  of  improvement 5, 000. 00 

26, 906. 79 

July  1,  1909,  balance  unexpended 43,623.89 

July  1 ,  1909,  outstanding  liabilities 3, 204. 91 

July  1,  1909,  balance  available 40, 418. 98 

Amount  (estimated)  required  for  completion  of  existing  project 6, 059, 913. 00 

•  — 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 

the  balance  unexpended  Julv  I,  1909 60,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  12.) 

IS,  Operating  and  care  of  can/ils  and  other  worJcs  of  navigation  on 
Coosa  River,  Georgia  and  Alabama. — lA)ck8  1,  2,  and  3  were  open  to 
navigation  on  June  30,  1890,  and  have  been  operated  continuously 
since,  except  during  such  periods  as  it  was  necessary  to  close  them 
for  repairs  and  for  a  period  of  ten  days  in  February,  1895,  when  the 
canal  Det ween  Locks  2  and  3  was  frozen  over. 
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The  amount  expended  to  the  end  of  the  fiscal  year  ending  June  30, 
1909,  was  $185,015.43. 

The  expenses  of  operating  and  care  of  Locks  1,  2,  and  3,  and  Dam 
4  during  the  fiscal  year  have  been  paid  from  the  permanent  indefinite 
appropriation  provided  for  by  section  4  of  the  act  of  Julv  5,  1884, 
as  amended  and  reenacted  by  section  6  of  the  river  and  harbor  act 
approved  March  3,  1909. 

Tnese  expenses  amounted  to  $5,218.84,  exclusive  of  liabilities  out- 
standing on  June  30,  1909,  of  $167.09. 

(See  Appendix  Q  13.) 

EXAMINATIONS  AND   SUBVETS  MADE   IN   COMPLIANCE  WFTH  BIVEB  AND 
HABBOB  ACT  APPBOVED   MABCH   2,    1907. 

Reports  on  preliminary  examinations  and  survevs  required  by 
the  nver  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, pursuant  to  law,  and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated: 

1,  Preliminary  examination  and  survey  of  Alabama  and  Coosa 
rivers,  Alahamay  between  Montgomery  and  WetumpJca. — Reports  dated 
November  15,  1907,  and  October  8,  1908,  respectively,  are  printed 
ID  House  Document  No.  1089,  Sixtieth  Congress,  second  session.  A 
plan  for  improvement  at  an  estimated  cost  of  $36,000  is  presented. 

8.  Preliminary  examination  and  survey  of  Coosa  River  at  Horsdeg 
shoals,  near  Rome,  Ga,,  with  a  view  to  tJie  construction  of  a  lock  and 
dam. — Reports  dated  September  4,  1907,  and  October  8,  1908,  re- 
spectively, are  printed  in  House  Document  No.  1115,  Sixtieth  Con- 
fess, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  $241,039  is  presented. 

S.  Prelimi/nary  examination  and  survey  of  Coosa  River,  Georgia  and 
Alabama,  with  a  view  to  locating  and  constructing  Dam  No.  6,  in  the 
State  of  Alabama, — Reports  dated  September  4, 1907,  and  October  8, 
1908,  respectivelv,  are  printed  in  House  Document  No.  1421,  Sixtieth 
Congress,  second  session.  A  plan  of  improvement  at  an  estimated 
cost  of  $134^000  is  presented. 

4-  Prelim%nary  examination  and  survey  of  St  Andrews  Bay,  Flor- 
ida.— Reports  dated  November  15,  1907,  October  10,  1908,  Novem- 
ber 5,  1908.  and  March  1,  1909,  respectively,  are  printed  in  House 
Document  No.  12,  Sixty-first  Congress,  first  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $203,560  is  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  MOBILE,  ALABAMA, 

DISTRICT. 

This  district  was  in  the  charge  of  Mai.  Henry  Jervey,  Corps  of  Engi- 
neers, having  under  his  immeaiate  orders  First  Lieut.  W.  G.  Caples, 
Corps  of  Engineers,  to  August  5,  1908.  Division  engineers,  Col. 
E.  H.  Ruffner,  Corps  of  Engineers,  to  August  31,  1908,  and  Lieut. 
Col.  Lansing  H.  Beach,  Corps  of  Engineers,  since  that  date. 

1.  Mobile  Harbor,  Alabama. — ^This  channel  originally  had  minimum 
depths  of  5i  feet  through  Choctaw  Pass  and  8  feet  through  Dog  River 
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bar,  at  mean  low  water,  the  available  draft  to  Mobile,  via  Spanish 
River,  being  limited  to  the  latter  depth. 

The  improvement  of  the  channel  of  Mobile  Harbor  has  been  pro- 
gressive. Between  1826,  the  date  of  the  first  appropriation  for  this 
work,  and  1857  a  channel  10  feet  deep  was  dredged  through  the  shoals 
in  Mobile  Bay  up  to  the  citv  of  Mobile.  Between  1870  and  1876  this 
depth  was  increased  to  13  feet,  the  channel  being  dredged  to  a  width 
of  300  feet  through  Choctaw  Pass  and  200  feet  through  Dog  River 
bar. 

In  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  and  appropriations  between  1878  and  1886  were  applied  to 
the  lormation  of  a  channel  of  these  dimensions. 

In  the  river  and  harbor  act  of  August  11,  1888,  a  project  for  secur- 
ing a  channel  23  feet  deep  was  adopted  this  project  l)eing  modified 
by  the  river  and  harbor  act  of  September  19,  1890,  so  as  to  provide 
for  the  formation  of  a  channel  23  feet  deep  and  with  a  top  width  of 
280  feet  from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek, 
above  the  city  of  Mobile.  Work  upon  this  channel  was  completed  in 
1896,  subsequent  appropriations,  up  to  and  including  that  made  by  the 
sundry  civil  act  of  July  1 ,  1898,  havmg  been  appUed  to  its  maintenance. 

The  total  amount  expended  on  these  projects  was  $3,648,630.60,  of 
which  about  $1 15,000  is  estimated  to  have  been  applied  to  maintenance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  Formation  of  a  channel  23  feet  deep  and  100  feet  wide 
at  bottom,  with  appropriate  slopes,  from  the  entrance  of  the  bay  to 
the  mouth  of  Chickasaw  Creek,  at  an  estimated  cost  of  $1,640,000, 
and  the  removal  of  sunken  obstructions  from  Mobile  Harbor  at  such 
times  as  the  latter  work  may  be  authorized.  This  project  was  adopted 
by  the  river  and  harbor  act  approved  March  3, 1899,  and  was  modified 
by  the  acts  of  June  13,  1902,  and  March  3,  1905. 

The  work  of  forming  a  23-foot  channel  in  Mobile  River  and  Bay 
under  this  project  was  commenced  in  1899,  and  under  two  continuing 
contracts,  during  the  progress  of  which  12,402,956  cubic  yards  of 
material,  scow  measurement,  was  removed  up  to  November  11,  1903, 
an  uninterrupted  channel  of  the  projected  depth  and  from  55  to  150 
feet  width  was  formed  within  the  limits  of  the  proiect. 

After  the  storm  of  September  27,  1906,  the  channel  shoaled  in 
places  to  as  little  as  17  feet.  Under  a  contract  the  worst  of  the  shoal- 
mff  was  remedied  at  a  cost  of  approximately  $100,000,  1,109,410 
cuoic  yards  of  material  being  removed. 

The  work  of  removing  sunken  trees,  logs,  timbers,  and  other  dan- 
gerous obstiuctions  from  the  channel  or  Mobile  Harbor  has  been 
prosecuted  when  necessary  with  funds  allotted  for  that  purpose. 

The  existing  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  so  as  to  include  the  completion  of  the  work  proposed 
by  the  existing  project  at  an  estimated  cost  of  $560,000,  and  tne  prose- 
cution of  operations  to  provide  increased  depth  progressively  as  may 
be  possible  with  appropriations  of  $100,000  annualty  for  a  period  of 
five  years. 

The  construction  of  a  dredge  was  authorized.  All  of  the  $560,000 
has  been  appropriated.  Of  this  amount  $10,000  was  appUed  to 
the  removal  of  sunken  obstructions  from  Mobile  Harbor,  $545,000 
was  allotted  to  work  of  dredging  and  nearly  all  so  apphed,  and 
$5,000  to  the  preparation  of  plans  for  a  dredge.     It  was  proposed 
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to  apply  $200,000  of  this  money  to  the  construction  of  a  dredge, 
but  the  administrative  act  approved  May  28,  1908,  contained  the 
following  provision: 

Sec.  7.  That  the  whole  or  any  part  of  the  amount  heretofore  authorized  to  be 
appropriated  for  the  construction  of  a  dredge  for  Mobile  Harbor,  Alabama,  with 
toe  exception  of  five  thousand  dollars  for  the  preparation  of  plans  for  said  dredge, 
may  be  used  for  dredging  said  harbor,  and  the  Secretary  of  War,  in  his  discretion, 
may  enter  into  a  contract  or  contracts  for  the  pierformance  of  the  work. 

The  funds  are  therefore  being  applied  to  dredging,  except  the 
$5,000  for  dredge  plans. 

The  modification  of  project  is  printed  in  House  Document  No.  647, 
Fifty-ninth  Congress,  first  session. 

To  June  30,  1909,  there  was  expended  on  the  existing  project  as 
modified  $1,777,528.49,  of  which  $551,166.03  was  apphed  to  work 
of  maintenance. 

The  work  of  dredging  under  contract  dated  July  10, 1907,  approach- 
ing completion  at  the  end  of  the  last  fiscal  year,  was  completed  in 
Jxfly,  1908,  leaving  depths  of  from  23^  to  25  feet  throughout  the  chan- 
nel, except  where  shoaling  had  occurred  in  the  lower  end. 

Plans  for  a  dredge  were  completed. 

At  the  beginning  of  the  fiscal  year  there  was  a  small  amount  of 
dredging  to  be  done  to  complete  the  contract  then  in  force,  and  the 
work  was  finished  by  the  removal  of  23,533.4  cubic  yards  of  material 
over  a  distance  of  3,100  feet  between  Chickasaw  Creek  and  Bea- 
con 22,  in  July,  1908. 

Under  date  of  February  1,  1909,  another  contract  was  made 
for  dredging  in  Mobile  Harbor  in  the  application  of  the  funds  men- 
tioned in  the  administrative  act  above  quoted  from,  which  funds 
were  appropriated  by  the  act  of  March  4.  1909,  and  up  to  June  30, 
1909,  74,321  feet  of  channel  was  worked  over  under  this  contract, 
removing  about  2,145,000  cubic  yards  of  material,  the  width  of  cut 
bein^  from  about  85  to  about  125  feet,  the  purpose  of  the  work  being 
to  widen  the  channel  sufficiently  to  afford  23  feet  depth  for  a  width 
of  100  feet  at  bottom,  and  to  form  appropriate  side  slopes.  The 
location  of  this  work  was  from  Beacon  10-A  to  Beacon  8,  from 
Beacon  6-A  to  1,635  feet  south,  and  from  150  feet  south  of  Bea- 
con 6  to  Beacon  2.  There  is  about  8,000  feet  of  channel  yet  to 
be  dredged. 

At  the  beginning  of  the  fiscal  year  there  was  a  small  balance 
available  for  removing  obstructions  from  the  harbor,  and  with  this 
a  little  work  was  done  in  July,  1908.  Work  was  resumed  in  April 
of  this  year,  with  an  allotment  of  $10,000  from  the  river  and  haroor 
act  of  March  3,  1909.  The  total  work  during  the  fiscal  year  con- 
sisted in  removing  355  logs,  snags,  and  stumps  from  that  part  of 
the  channel  needing  this  worfc  most.     Operations  are  still  in  progress. 

From  the  river  and  harbor  act  of  March  3,  1909,  there  was  allotted 
$100,000  for  dredging  work  in  Mobile  Harbor. 

The  funds  available  will  be  applied  to  work  of  dredging  in  Mobile 
Harbor  and  to  the  removal  of  sunken  obstructions  in  maintenance 
of  the  improvement.  With  future  appropriations  work  will  be 
continued  under  the  approved  project. 

On  June  30,  1909,  tne  maximum  low-water  draft  that  could  be 
carried  over  the  shoalest  part  of  the  dredged  channel  was  between 
23  and  24  feet  at  mean  low  water.    The  average  range  of  tide  is 
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Mobile  River  is  navigable  for  vessels  of  about  14  feet  draft  up  as 
far  as  its  head,  45  miles  above  Mobile. 

Detailed  information  with  reference  to  the  work  accomplished 
under  the  existing  project  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1901,  page  1810,  and  1904,  page  1803.  A 
reference  to  the  report  of  the  survey  upon  which  the  project  is  based 
is  printed  in  the  Annual  Report  or  the  Chief  of  Engmeers  for  1904, 
page  324. 

The  combined  commerce,  foreign  and  domestic,  using  Mobile  Har- 
bor during  1908  aggregated  1,838,101  tons,  valued  at  $58,507,433. 
Cotton,  lumber,  timber,  breadstuffs,  and  hog  products  are  the  princi- 
pal articles  of  export,  and  bananas  and  sisal  grass  the  most  important 
of  imports. 

The  eflFect  of  the  project  has  been  to  give  Mobile  an  average  reduc- 
tion of  about  20  per  cent  on  rail  freight  rates  from  Atlantic  sea- 
{>ort  cities  and  to  afford  direct  water  freight  rates  from  Mobile  to 
oreign  ports. 

OBNBRAL  IMPROVBMENT. 

• 

July  1,  1908,  balance  unexpended |160, 238. 54 

June  30,  1909,  receipts  from  sales 408. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 100,000.00 

460,646.54 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 1100, 000. 00 

For  maintenance  of  improvement 175, 424.  50 

«  275, 424. 50 

July  1,  1909,  balance  unexpended 185, 222. 04 

July  1, 1909,  outstanding  liabilities 74, 545. 00 

July  1,  1909,  balance  available 110, 677. 04 

July  1, 1909,  amount  covered  by  uncompleted  contracts 4, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project ...      77, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (>) 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

BEMOVINO   OBSTRUCTIONS. 

July  1, 1908,  balance  unexpended |1, 413. 58 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3 ,  1909 10, 000. 00 


11, 413. 59 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 655. 25 

July  1,  1909,  balance  unexpended 8, 758. 34 

July  1,  1909,  outstanding  liabilities 456. 00 

July  1,  1909,  balance  available 8, 303. 34 

o  Not  including  $55.56  spent  for  the  Isthmian  Canal  Commission  and  subsequently  re- 
turned to  the  appropriation;  also  not  including  $17.35,  refundment  of  an  overpayment. 
^  See  consolidatea  money  statement  on  page  413.  .     .*.**,,  .^ 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

OONSOLIDATBD. 

July  1, 1908,  balance  unexpended 1161, 652. 13 

June  30,  1909,  receipts  from  sales 408. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 110,000.00 

472,060.13 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |100, 000. 00 

For  maintenance  of  improvement 178, 079. 76 

278,079.75 

July  1, 1909,  balance  unexpended 193, 980. 38 

July  1, 1909,  outstanding  liabilities 75, 000. 00 

July  1, 1909,  balance  available 118, 980. 38 

July  1, 1909,  amount  covered  by  uncompleted  contracts 4, 000. 00 

Amotmt  (estimated)  required  for  completion  of  existing  project 77, 000. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  tlie 
balance  unexpended  July  1,  1909 210, 000. 00 

Submitted  in  compliance  with  re(][uirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  R  1.) 

5,  MohUe  har,  Alabama. — ^Mobile  bar  is  located  in  the  Gulf  of 
Mexico  off  the  entrance  to  Mobile  Bay.  This  bar  had  a  depth  of  23 
feet  at  low  water  over  ample  width  before  any  work  of  improvement 
was  commenced  upon  it.  This  depth  accommodated  all  the  traffic 
of  the  Mobile  B^  ship  channel,  but  was  not  sufficient  to  permit  of 
the  utilization  of  the  deep  anchorage  in  lower  Mobile  Bay  bejond 
the  southern  limit  of  the  dredged  cut  leading  to  the  city  of  Mobile. 

The  original  and  existing  project  for  this  improvement  was  adopted 
in  the  river  and  harbor  act  of  June  13,  1902,  and  provides  for  the  for- 
mation of  a  channel  30  feet  deep  at  low  water  and  300  feet  wide 
across  Mobile  bar,  at  an  estimated  cost  of  $91,250.  This  work  of 
improvement  formed  a  part  of  the  Mobile  Harbor  project  until 
March  3,  1905,  when,  by  tne  river  and  harbor  act  of  that  date,  it  was 
made  a  separate  project,  and  the  Umit  of  cost  was  increased  to 
$100,000. 

Up  to  Jime  30,  1909,  the  sum  of  $156,443.49  had  been  expended  on 
this  improvement,  of  which  about  $66,443.49  was  applied  to  main- 
tenance. 

During  the  fiscal  year  the  U.  S.  dredge  Charleston  was  engaged 
about  afl  of  her  worldng  time  removing  shoals  and  increasing  the 
depth  and  width  of  this  channel.  The  depth  now  ranges  from  30  to 
35  feet  at  mean  low  water,  except  on  two  shoals  near  the  eastern 
aide  of  the  channel,  where  the  least  depth  runs  as  low  as  22  feet. 
The  project  is  about  90  per  cent  completed. 

^  See  consolidated  money  statement  on  this  page. 
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The  maximum  draft  that  can  be  carried  through  the  chamiel  at 
mean  low  water  is  about  30  feet,  and  the  average  range  of  tide  is  1.1 

feet.  .... 

Available  fimds  and  future  appropriations  will  be  applied  to  com- 
pleting the  project  and  its  mamtenance  and  to  keepii^  the  dredge 
Charleston  in  repair. 

For  commercial  statistics  and  effect  of  improvement  on  freight 
rates,  see  report  on  Mobile  Harbor. 

A  reference  to  the  report  of  the  survey  on  which  the  existing  project 
is  based  can  be  found  m  the  Annual  Report  of  the  Chief  of  ^igineers 
for  1904,  page  324. 

July  1, 1908,  balance  unexpended $25,061.63 

June  30, 1909,  receipts  from  sales 4.66 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 23,00a00 

48,066.18 
June  30, 1909,  amount  expended  during  fiscal  year: 

Fof  works  of  improvement $7, 000. 00 

For  maintenance  of  improvement 24, 525. 12 

31,526.12 


July  1, 1909,  balance  unexpended 16, 66L  06 

July  1, 1909,  outstanding  liabilities 8,500.00 

July  1, 1909,  balance  available 8,06L06 

Amotmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 18,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4j  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  2.) 

5.  Black  Warrior,  Warriory  amd  Tombighee  rivers^  Alahama — (a) 
Black  Warrior  River. — This  name  refers  to  that  portion  of  the  War- 
rior River  above  Tuscaloosa.  Originally  this  part  of  the  river  was 
practically  closed  to  navigation  on  account  of  shoals  at  and  above 
Tuscaloosa. 

The  original  project  for  the  improvement  was  adopted  in  1887, 
the  object  being  to  obtain  a  channel  for  barges  of  6  feet  draft  at  low 
water  all  the  vear  roimd  between  Tuscaloosa  and  Daniels  Creek,  14} 
miles  above,  by  means  of  five  locks  and  dams,  at  an  estimated  cost 
of  $741,670. 

Locks  10,  11,  and  12  were  built  by  hired  labor  and  have  been  com- 
pleted and  opened  for  traffic  since  November,  1895. 

Lock  No.  13  was  completed  in  May,  1905.  The  river  and  harbor  act 
of  March  3,  1899,  provided  for  the  construction  of  this  lock,  and 
extended  the  upper  limit  of  the  improvement  to  the  junction  of  the 
Mulberry  and  Locust  forks  of  the  nver,  46}  miles  above  Tuscaloosa. 

The  nver  and  harbor  act  of  March  2,  1907,  authorized  the  con- 
struction of  Locks  14,  15,  16,  and  17,  leaving  Locks  18,  19,  and  20 
to  be  provided  for.  It  was  subsequently  decided  to  build  two  21-foot 
lift  locks  (Nos.  16  and  17)  instead  of  three  14-foot  lift  locks,  on 
Squaw  shoals,  thus  reducing  the  nimiber  of  locks  in  the  slack-water 
system  necessary  to  carry  the  improvement  up  to  the  Mulberry  and 
Locust  forks  from  20  to  19, 
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The  completion  of  four  locks  on  this  river  has  resisted  in  affording 
6-foot  navigation  to  the  site  of  Lock  14,  from  Tuscaloosa,  12  miles. 
Locks  14  and  15  are  being  built  under  contract  dated  December  23, 
1907.  These  two  locks  and  dams  are  about  55  per  cent  completed, 
and  lock-tenders'  houses  have  been  built  at  both  locks. 

Under  date  of  November  28,  1908,  a  contract  was  made  for  the 
construction  of  Lock  and  Dam  No.  16  and  lock-tender's  house. 
Camp  houses  have  been  erected,  and  a  railroad  is  being  built  to  the 
site  of  the  lock,  but  actual  work  on  the  lock  has  not  yet  been  com- 
menced. 

Gates  for  Locks  14  and  15  were  built  during  past  fiscal  year,  and 
are  stored  at  Tuscaloosa  shops;  valves  and  special  irons  completed 
and  deUvered  at  sites;  contract  work  continued  through  the  year, 
about  50  per  cent  of  the  work  being  accomplished  since  Jul}^  1, 1908; 
sites  for  Locks  16  and  17  purchased;  plans  and  specifications  pre- 
pared for  Lock  17,  also  plans  for  Locks  18  and  19. 

The  total  amount  expended  on  the  Black  Warrior  River  to  June  30, 
1909.  including  cost  of  surveys,  etc.,  was  $1,226,383.53,  none  of 
whicn  was  applied  to  maintenance. 

Recent  appropriations  have  been  made  for  locks  and  dams  on  the 
Black  Warrior,  Warrior,  and  Tombigbee  rivers  as  one  slack-water 

?r8tem,  and  for  statement  of  total  figures  for  project  see  report  (c) 
'onibigbee  River, 

The  inaprovement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Daniels  Creek  is  based  upon  the  report  of  a  board  of  engineers, 
dated  April  2,  1887,  and  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  1302. 

For  commercial  statistics,  see  report  on  operating  and  care  of  locks 
and  dams,  page  423  of  this  report. 

(ft)  Wamar  River, — This  name  refers  to  that  portion  of  the  War- 
rior River  below  Tuscaloosa.  Originally  logs,  snags,  and  overhanging 
trees  rendered  navigation  impossiole  at  low  water  and  dangerous  at 
boatii^  stages.  The  minimum  depth  of  channel  was  about  1  foot  and 
the  minimum  width  about  60  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river 
and  harbor  act  approved  March  3,  1875,  contemplated  deepening  the 
channel  by  jetty  construction  and  the  removal  of  snags  and  overhang- 
ing trees.  The  amount  expended  on  this  project  from  1880  until  the 
adoption  of  the  present  project  was  $319,388.30.  Prior  to  1880  appro- 
priations aggregating  $88,000  were  expended  on  the  Warrior  and 
Tombigbee  nvers  jointly,  and  an  account  of  this  work  may  be  found 
in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for  1897,  page  1679. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3^  1899,  for  the  construction  of  six  locks  and  dams  (Nos.  4-9,  inclu- 
sive, of  the  Black  Warrior,  Warrior,  and  Tombigbee  system),  with  a 
total  lift  of  60  feet,  and  to  afford  a  channel  for  barges  of  6  feet  draft 
at  mean  low  water  all  the  year  round  between  DemopoUs  and  Tusca- 
loosa, has  been  completed.  The  last  three  locks  built  (Nos.  4,  5,  and 
6)  were  commenced  under  contract  in  May,  1903,  but  after  abandon- 
ment of  work  by  the  contractors  on  December  31,  1904,  they  were 
completed  with  hired  labor  and  were  opened  for  traflSc  during  the 
past  fiscal  year. 
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The  total  amount  expended  on  improvement  of  Warrior  River 
under  the  existing  project  to  June  30,  1909,  was  $2,086,445.12,  of 
which  $13,691.24  was  appUed  to  maintenance. 

For  commercial  statistics,  see  report  on  operating  and  care  of  locks 
and  dams. 

The  report  of  the  survey  upon  which  the  present  project  is  based 
is  printea  in  the  Annual  Report  of  the  Chief  of  Enmneers  for  1890. 

(c)  Tomhighee  River  from  the  mouth  to  Demopdis  (construction  of 
locks  and  dams). — The  original  condition  of  the  navigable  channel 
of  this  section  of  the  river  was  such  as  to  permit  of  steamboat  navi- 
gation during  high  stages  of  water  only,  tasting  about  six  or  eight 
months  of  the  year.  The  minimum  width  of  the  channel  was  about 
100  feet  and  the  minimum  depth  about  2  feet. 

For  project,  amount  expended,  etc.,  see  report  on  maintenance  of 
channel,  Tombigbee  River  from  the  mouth  to  Demopolis. 

The  amount  expended  on  work  of  lock  and  dam  construction  under 
the  existing  project  to  June  30, 1909,  was  $722,033.76;  for  construc- 
tion of  dredge,  $40,030 ;  and  for  construction  of  lock  houses,  $10,316.16. 

The  river  and  harbor  act  approved  March  3,  1905,  made  an  appro- 
priation of  $100,000,  and  provided  for  the  further  appropriation  of 
$781,466,  to  be  applied  to  the  completion  of  Locks  and  Dams  Nos.  1, 
2,  and  3,  Warrior  and  Tombigbee  rivers,  Alabama,  and  of  Lock  No. 
1,  Tombigbee  River,  and  the  construction  of  Lock  No.  2,  Tombigbee 
River.  It  was  also  provided  that  of  these  sums  $40,000  might  be 
expended  for  the  construction  of  a  dredge  and  $30,000  for  the  con- 
struction of  lock  houses  necessary  for  the  operation  of  locks  and  dams 
in  the  Black  Warrior,  Warrior,  and  Tombigbee  rivers. 

The  full  amount  authorized  by  this  river  and  harbor  act  was  subse- 
quentlv  appropriated.  Provision  was  made  in  the  river  and  harbor 
act  of  Marcn  2,  1907,  for  the  construction  of  Lock  and  Dam  No.  3. 

During  the  past  fiscal  vear  Lock  and  Dam  No.  1  were  completed 
and  opened  to  traffic,  with  hired  labor.  At  Locks  Nos.  2  and  3  work 
was  continued  under  contract  dated  December  4,  1907,  consisting 
principally  of  clearing  and  grubbing,  building  cofferdams,  excavation, 
and  deUverir^  materials  and  plant.  Valves  and  special  irons  were 
built  at  the  Tuscaloosa  shops  and  delivered  to  the  contractor  at  the 
lock  sites.  Steel  gates  for  these  locks  were  abo  built  at  the  same 
shops  and  are  stored  there  ready  for  delivery. 

About  16  per  cent  of  the  work  has  been  done  at  Lock  No.  2  and 
about  8  per  cent  at  Lock  No.  3. 

During  the  year  the  12-inch  hydraulic  dredge  Humphreys  was  com- 

Eleted  and  is  in  operation.     Contract  was  made  for  an  additional  lock 
ouse  at  Lock  No.  2,  and  it  is  about  90  per  cent  completed. 
For  commerce  during  the  calendar  year  1908,  see  report  on  Tom- 
bigbee River,  mouth  to  Demopolis^  and  reference  is  also  nad  to  report 
on  operating  and  care  of  locks,  which  furnishes  statistics  for  the  meal 
year. 

General. — Recent  appropriations  for  slack  watering  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers  have  been  made  for  one 
system  of  locks  and  dams,  so  that  this  is  now  considered  one  project, 
and  work  is  in  progress  on  the  same  under  continuing  contract  authori- 
zation in  river  and  harbor  act  of  March  2,  1907,  of  which  $312,000 
remains  to  be  appropriated.  The  estimated  total  cost  of  this  work, 
exclusive  of  mamtenance,  is  now  $7,393,219.31.     The  increase  in  this 
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estimated  total  cost  over  that  contained  in  the  Annual  Report  for 
1908  is  due  to  the  fact  that  the  amounts  required  for  the  completion 
of  Locks  Nos.  1;  4.  5,  and  6;  finished  during  the  past  fiscal  year  with 
hired  labor,  proved  to  be  considerably  larger  than  liad  been  estimated, 
especially  in  the  case  of  the  first-named  lock,  where  it  was  necessary 
to  maintain  a  heavy  force  to  insure  completion  of  the  dam  before 
high  water.  The  closure  of  the  dam  was  made  November  18,  1908. 
A£o,  experience  has  shown  that  the  present  tvpe  of  guard  cribs  is  too 
light.  It  is  proposed  to  substitute  a  crib  of  wider  base  at  Locks  Nos.  1 . 
2,  and  3,  Tombigbee  River,  in  place  of  those  originally  planned,  ana 
to  reduce  the  intervals  between  successive  cribs  guarding  the  upper 
approaches  to  these  locks,  in  order  to  facilitate  the  handling  and 
entrance  of  boats. 

The  following  statement  shows  the  total  figures  for  this  project: 

Total  estimated  coet  of  project,  including  113,691.24  applied  to  main- 
tenance of  work $7,406,910.66 

Total  amount  appropriated,  received  from  sales,  etc.,  to  June  30, 1909.    6, 294, 910. 66 

Amount  authorized  but  not  yet  appropriated $312, 000 

Amount  required,  but  not  yet  authorized  or  appro- 
priated   1,800,000    

2,112,000.00 

The  following  division  shows  the  proposed  application  of  the  required  $2,112,000: 

For  completing  all  locks  and  dams $1, 947, 000. 00 

For  dredging  between  locks,  necessary  to  obtain  6-foot  depth 100, 000. 00 

For  construction  of  additional  lock  houses 26, 000. 00 

For  removing  snags  and  overhanging  trees  (original  work) 30, 000. 00 

For  building  fishways  in  dams  at  Locks  Nos.  7, 8,  9, 10, 11, 12,  and  13.  10, 000. 00 

Total  amount  required  that  has  not  yet  been  appropriated 2, 112, 000. 00 

The  following  shows  the  disposition  of  the  amount  appropriated,  re- 
ceived from  sales,  etc..  to  June  30,  1909,  in  all 6,294,910.66 

Applied  to  work  of  lock  and  dam  construction, 

mcluding  surveysk $4,021,171. 17 

Cost  of  dredge 40, 030. 00 

Cost  of  lock  houses  to  June  30,  1909 10, 315. 16 

Snagging  work  (maintenance) 13, 691. 24 

Total 4,086,207.67 

Balance  unexpended  June  30,  1909 1, 209, 702. 98 

It  is  therefore  proposed  to  apply  available  funds  and  future  appro- 
priations to  the  completion  of  locks  and  dams  on  the  Black  Warrior 
and  Tombigbee  rivers,  the  performance  of  dredging,  removal  of 
snags  and  overhanging  trees,  etc.,  as  indicated  in  the  foregoing  state- 
ment, the  work  immemately  proposed,  however,  being  the  completion 
of  Locks  and  Dams  Nos.  2  and  3,  Tombigbee  River,  and  Nos.  14,  15, 
and  16,  Black  Warrior  River,  and  the  commencement  of  Lock  No. 
17^1ack  Warrior  River,  all  imder  contract. 

The  work  of  lock  and  dam  construction  thus  far  accomplished  has 
had  a  marked  eflFect  on  traffic.  Through  packet  service  from  Mobile 
to  Tuscaloosa,  which  had  been  abandoned  for  many  years,  was 
resumed  during  the  past  fiscal  year,  and  four  towboats,  with  a  num- 
ber of  barges,  have  been  in  use  on  the  upper  river  during  the  past  win- 
ter. Just  what  eflFect  the  alM  ear-round  6-foot  navigation  will  have 
when  obtained  can  not  be  definitely  stated  as  yet,  but  it  is  expected 
to  cause  a  great  reduction  in  freight  rates  between  the  mining  sec- 
tion of  Alabama  and  the  Gulf  of  Mexico.  ^  .    .-irkfrTr^ 
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LOOKS  AND  DAMS. 

Jnly  1,  1908,  balance  unexpended $807,  (JSl,  47 

June  30,  1909,  receipts  from  sales 575. 42 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 000, 000. 00 

1,807,606.89 
June  30,  1909,  amount  expended  during  fiscal  year,  for  warka  of  im- 
provement        «  617, 688. 75 

July  1,  1909,  balance  unexpended 1, 190,018.14 

July  1,  1909,  outstanding  liabilities 61,300.00 

July  1,  1909,  balance  available 1,128,718.14 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 398, 408. 00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 112, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  l)alance  unex- 
pended July  1,  1909 &1, 100,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

LOOK  HOUSES. 

July  1, 1908,  balance  unexpended $19, 684. 84 

July  1,  1909,  balance  unexpended 19, 684. 84 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 792. 00 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $826, 716. 81 

June  30,  1909,  receipts  from  sales 575. 42 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 000, 000. 00 

1,827,291.73 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          617, 588. 75 

July  1,  1909,  balance  unexpended 1, 209, 702. 98 

July  1,  1909,  outstanding  liabilities 61,300.00 

July  1,  1909,  balance  available 1, 148, 402. 98 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 400, 200. 00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 112, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  oi  the  balance  unex- 
pended July  1, 1909 ci,  100, 000. 00 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(d)  Tomhiabee  River  from  the  mouth  to  Demopolis  (maintenance  of 
chanriel), — The  original  condition  of  the  channel  of  this  portion  of 
the  river  was  such  as  to  permit  of  steamboat  navigation  during  hjgh- 
water  stages  only,  lasting  about  six  or  eight  months  of  the  year.     The 

a  Not  including  $12.50  expended  for  United  States  Weather  Bureau  and  subse- 
quently returned  to  appropriation;  also  not  including  $65.47  expended  for  Isthmian 
Canal  Commission,  to  be  returned  to  appropriation. 

f>  Of  this  amount  $312,000  is  for  continumg  contract  work  authorized  by  the  river 
and  harbor  act  of  March  2,  1907. 

c  Of  this  amount  $312,000  is  for  continuing  contract  work  authorized  by  the  river  and 
harbor  act  of  March  2,  1907. 
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minimum  width  of  the  channel  was  about  100  feet  and  the  minimum 
depth  2  feet,  at  mean  low  water. 

The  original  project  for  the  improvement  of  this  stream,  as  adopted 
m  1871,  contemplated  the  removal  of  snags  and  other  obstructions 
in  the  channel  of  the  river  and  the  widenmg  and  deepening  of  the 
existing  channel  through  various  shoals,  at  an  estimated  cost  of 
$21,500.  The  project  adopted  in  1879  was  to  aflFord  a  channel  of 
navigable  width  and  4  feet  deep  at  ordinary  low  water  from  the 
mouth  to  Demopolis,  a  distance  of  185  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  and  the  improvement  of  the  worst  bars 
by  dredging. 

Prior  to  commencement  of  work  under  the  existing  project  there 
was  applied  to  channel  work  on  this  section  of  river  $249,542.48. 

The  earlier  projects  for  the  improvement  of  this  section  of  Tom- 
bigbee  River  were  superseded  by  theproject  adopted  in  the  river  and 
harbor  act  of  Septemoer  19,  1890.  The  project  adopted  at  that  time 
provided  for  securing  a  channel  6  feet  deep  at  low  water  between  the 
mouth  and  Demopolis  by  the  construction  of  locks  and  dams  and  bank 
revetments,  and  by  the  removal  of  logs,  snags,  and  other  obstructions. 
The  cost  of  this  project  was  originaily  estimated  at  $508,808.98,  but 
in  1897  after  $330,000  had  been  appropriated  for  the  work,  the  esti- 
mate was  increased,  the  additional  cost  of  completion  being  then 
placed  at  $600,000. 

By  the  river  and  harbor  act  of  June  13,  1902,  the  formation  of  a 
6-foot  channel  below  Demopolis  by  constructing  locks  and  dams  was 
made  a  part  of  the  project  for  securing  6-foot  navigation  in  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers,  Alabama.  Information  in 
r^ard  to  work  accomplished  on  the  Tombigbee  River  under  this 
project  and  the  expenditures  made  in  connection  thercAith  will  be 
found  in  the  section  of  this  report  immediately  preceding. 

Under  previous  projects  this  section  of  the^  Tombigbee  River  has 
been  repeatedly  cleared  of  snags,  dikes  have  been  constructed,  dredg- 
ing has  been  done  at  the  worst  bars,  and  the  channel  made  navigable 
for  steamboats  at  low  stages  of  the  river.  The  existing  project  for 
maintenance  of  the  improvement  of  the  Tombigbee  River  from  the 
mouth  to  Demopolis  was  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  and  contemplates  the  maintenance  of  the  existing  channel 
by  the  removal  of  logs,  snags,  and  other  obstructions  from  the  stream, 
and  by  the  repair  ofdikes. 

The  amount  eicpended  on  work  under  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  Jime  30,  1909,  was  $51,332.17,  all  of 
which  was  applied  to  maintenance.  All  work  under  this  project  has 
been  performed  with  the  I'nited  States  plant  and  hired  labor,  and  the 
channel  of  the  stream  has  been  maintamed  in  a  navigable  condition. 
•  During  the  past  fiscal  year  the  snag  boat  DeTnopolis  worked  over 
about  16i  miles  of  this  section,  below  Lock  No.  1,  removing  1,028 
obstructions  from  the  channel  and  doing  a  small  amount  of  bank 
work.  In  addition,  the  wreck  of  an  old  sunken  snag  boat  was  re- 
moved. 

The  new  snag  boat  Tombigbee  was  received  and  fitted  up,  and  will 
commence  worfc  as  soon  as  the  water  falls  low  enough.  Part  pay- 
ment for  this  boat  was  made  from  this  appropriation,  and  part  cost 
of  completing  dredge  for  use  on  this  and  otner  rivers  was  also  paid. 
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It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  maintenance  of  the  unprovement  by  snagging,  dredging,  and  con- 
struction of  jetties.     Two  snag  boats  will  be  Kept  at  work  here. 

The  Tombi^bee  River  is  navigable  for  steamboats  as  far  up  as 
ColumbuS;  M&.y  a  distance  of  341  miles  above  its  mouth,  ana  for 
rafts  as  far  up  as  Walkers  Bridge,  Miss.,  a  farther  distance  of  169 
miles.  This  stream  is  nontidal  except  in  its  lower  reaches.  Floods 
at  Demopolis  rise  at  times  to  a  stage  of  60  feet  above  low  water. 

Detailed  accounts  of  this  improvement  are  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1437;  1897,  page 
1685;  and  1900,  page  2202. 

Commerce  on  this  section  of  river  in  1908  amounted  to  300,081 
tons,  valued  at  about  $4,529,739.  The  project  results  in  affording 
cheap  water  rates  between  Mobile  and  points  along  the  lower  Tom- 
bigbee  River. ,     . 

July  1, 1908,  balance  unexpended $21,933.13 

June  30, 1909,  receipts  from  sales 137.80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 10,000.00 

82,070.93 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  ol 
improvement .* 22, 416. 30 

July  1, 1909,  balance  unexpended 9, 664. 63 

July  1, 1909,  outstanding  liabilities 1,304.00 

July  1, 1909,  balance  available 8, 350. 63 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 26,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harb<M'  act  of  1899. 

(e)  Tombigbee  River  from  Demopolis,  Ala.,  to  Cclwrnbus,  Miss,— 
The  original  condition  of  this  section  of  the  river  was  such  as  to  admit 
of  navigation  only  during  high-water  stages.  The  channel  was 
obstructed  by  shoals,  logs,  and  overhanging  trees,  the  minimmn 
depth  being  1  foot  at  mean  low  water,  and  the  minimum  width  of  chan- 
nel 70  feet.  The  improvement  of  the  Tombigbee  River  between 
Demopolis  and  Columous  was  commenced  under  the  project  of  1871. 
which  contemplated  the  improvement  of  this  stream  oy  the  removw 
of  sna^  and  other  obstructions  in  the  river  and  the  widening  and 
deepening  of  existing  channels  through  various  bars.  In  1879  this 
project  was  modified  so  as  to  provide  for  the  formation  of  a  channel  of 
navigable  width  and  3  feet  deep  at  low  water  from  Demopolis  to 
Columbus,  this  section  forming  a  part  of  two  diflFerent  improvements. 

Prior  to  adoption  of  the  present  project,  $63,382.98  was  expended 
on  this  section  of  the  river. 

The  present  project  for  improvement  of  this  section  of  Tombigbee 
River,  adopted  in  1890,  provides  for  securing  a  channel  6  feet  deep 
at  low  water  from  Demopolis  to  Columbus,  a  distance  of  156  miles, 
by  snagging,  tree  cutting,  bank  revetment,  bar  improvement,  and  the 
construction  of  locks  and  dams,  at  a  cost  orimnally  estimated  at 
S779,400.  In  1897  the  construction  of  locks  and  dams  was  estimated 
to  cost  $2,000,000.    This  project  was  adopted  by  the  river  and  har- 
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bor  act  of  September  19,  1890,  but  no  provision  has  vet  been  made  by 
Congress  for  commencing  the  work  of  lock  and  dam  construction. 
The  fall  of  the  river  from  Columbus  to  Demooolis  is  about  108  feet. 

The  total  amount  expended  on  the  work  unoer  the  existing  project 
up  to  the  close  of  the  fiscal  year  endicu^  Jime  30, 1909,  was  $178,295.38, 
01  which  about  $77,838.49  was  appHed  to  maintenance.  These  ex- 
penditures have  resulted  in  the  formation  of  a  clear  channel  within 
the  limits  of  the  project  available  for  light-draft  boats  on  a  2-foot 
rise  above  low  water  and  in  the  partial  maintenance  of  this  improve- 
ment. Work  has  been  prosecuted  by  means  of  United  States  plant 
and  hired  labor. 

During  the  fiscal  year  about  68  miles  of  river  were  worked  over 
with  the  snag  boat  Vienna,  upstream  from  Demopolis,  when  inter- 
rupted by  hi^  water.  Overhanging  trees  were  cut  and  pulled  back, 
and  1,688  logs,  snags,  and  stumps  were  removed  from  the  channel. 
This  part  of  tne  river  can  be  navigated  by  steamboats  most  of  the 
year. 

For  efficient  work  on  this  section,  a  self-propelling  snag  boat  is  con- 
sidered necessary,  and  the  cost  of  such  a  boat  has  been  included  in 
estimate  of  amount  required. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  work  of  maintaining  the  improvement  by  the  removal  of  snags, 
treesy  and  other  obstructions  brought  into  the  channel  by  freshets. 
The  maximum  height  of  these  freshets  at  Columbus  is  40  feet. 

The  commerce  on  this  section  of  the  river  for  the  calendar  year 
1908  amounted  to  about  15,202  tons,  valued  at  $531,128. 

This  project  results  in  affording  water  rates  from  Mobile  to  points 
on  the  Tombigbee  River  above  Demopolis  for  several  months  each 
yea^, 

July  1,  1908,  balance  unexpended $9, 687. 94 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 6, 983. 32 

July  1,  1909,  balance  unexpended 3, 704. 62 

July  1,  1909,  outrtanding  liabilities 670. 00 

July  1, 1909,  balance  available ^ 3, 134. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 26,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 

^    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(f)  Tombigbee  Rjiver  from  Columbus  to  Walkers  Bridge,  Miss. — 
Pnor  to  1902  this  improvement  was  divided  into  two  sections,  one 
from  Columbus  to  Fulton,  144  miles^  and  the  other  from  Fulton  to 
Walkers  Bridge,  25  miles,  for  which  appropriations  were  made 
separately. 

The  original  condition  of  the  river  was  such  that  navigation  was 
impossible  except  at  high  water,  and  difficult  even  at  tnat  sta^e, 
owing  to  the  logs,  snags,  and  overhanging  trees  which  obstructed  the 
channel.  The  minimum  depth  in  the  cnannel  was  about  1  foot  at 
mean  low  water  and  the  minimum  width  was  50  feet. 

The  project  for  the  improvement  of  the  river  above  Columbus 
was  adopted  in  1873,  and  provided  for  obtaining  a  good  high- water 
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channel  by  the  removal  of  obstructions,  at  an  estimated  cost  of 
$35,000.  This  project  was  completed  in  1882,  at  a  cost  of  $27,293.65, 
since  which  time  operations  have  been  directed  toward  maintaining 
the  improvement.  The  first  specific  appropriation  for  the  portion 
of  the  river  between  Fulton  and  Columbus  was  made  in  1892,  this 
money,  together  with  subsequent  appropriations,  being  appUed  to  the 
maintenance  of  a  high-water  channel. 

The  project  for  improvement  of  the  river  from  Fulton  to  Walkers 
Bridge  was  adopted  in  1888,  and  provides  for  securing  a  high-water 
channel  by  the  removal  of  logs,  snags,  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000,  and  for  the  maintenance  of  the  same  at 
an  annual  cost  of  $1,500.  This  project  was  adopted  by  the  river 
and  harbor  act  of  August  11,  1888,  and  was  completed  in  1891,  at  a 
cost  of  $6,517.19. 

The  total  amount  expended  on  these  projects  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $77,725.20,  of  which  amount 
$43,914.36  had  been  applied  to  maintenance.  United  States  plant 
and  hired  labor  have  been  employed  on  this  work. 

The  Umited  amount  available  for  work  on  this  section  of  the  river 
for  a  number  of  years  has  Umited  operations  to  short  stretches  of 
river  in  worst  condition,  but  it  is  desired  to  make  the  operations  more 
extensive,  maintaining  two  working  parties  in  the  field  instead  of  one, 
with  a  view  to  getting  over  the  entire  section  in  one  working  season. 

During  the  past  fScal  year  no  work  could  be  done  imtil  June 
17,  1909,  owinc  to  lack  of  money.  On  this  date  work  was  com- 
menced just  below  Fulton,  Miss.,  working  downstream.  About  18 
miles  of  river  was  worked  over  during  the  balance  of  the  month, 
though  the  river  was  a  Uttle  too  high  for  thorough  work  and  parts  of 
this  stretch  may  have  to  be  worked  over  agam  at  a  lower  stage; 
102  obstructions  were  removed  from  the  river,  in  addition  to  heSak 
work.  These  operations  are  being  carried  on  with  funds  allotted 
from  the* appropriation  of  March  3,  1909. 

As  a  result  oi  the  work  done  on  this  section  of  Tombigbee  River  it 
has  been  possible  to  bring  large  rafts  of  logs  and  timber  down  on  a 
rise  of  a  few  feet  above  low  water,  but  the  freshets  here  range  from 
20  to  40  feet  during  the  high-wate^  season  and  many  obstructions  are 
brought  into  the  stream  by  these  floods,  rendering  it  necessary  to 
remove  such  obstructions  each  season  in  order  to  keep  the  channel 
open.    This  part  of  the  river  is  nontidal. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  work  of  maintaining  a  high-water  channel  within  the  limits  of 
the  improvement. 

A  reference  to  reports  on  surveys  upon  which  a  portion  of  this 

groject  is  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1905,  pa^e  340. 

The  commerce  on  this  section  of  the  river  during  the  calendar  year 
ending  December  31, 1908,  amounted  to  22,834  tons  of  logs,  valued  at 
$120,181. 

Funds  for  work  on  this  part  of  the  river  are  allotted  from  the  appro- 
priation for  Tombigbee  River,  Demopolis  to  Columbus. 
This  project  has  no  effect  on  freight  rates. 
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J11I7I,  1908,  balance  unexpended $71.14 

Amount  allotted  trom  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 3,000.00 

3,071.14 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 129. 29 

July  1,  1909,  balance  unexpended 2,941.86 

July  1,  1909,  outstanding  liabilities 330.00 

July  1,  1909,  balance  available 2, 611. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 • 10, 000. 00 

Siibmitted  in  compliance  with  requirements  of  sundry  ci\41  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  3.) 

4.  Operaiing  and  care  of  locks  and  dams  on  BlacTc  Warrior  and  Tomr 
Ughee  rivers.  Alabama. — (a)  LocJc  1, — This  lock  is  about  110  miles 
above  Mobile,  and  was  opened  for  traffic  on  September  6,  1908, 
though  all  construction  work  was  not  completed  on  that  date.  On 
December  1,  1908,  its  operation  and  care  became  a  charge  under  the 
general  law  of  July  5,  1884. 

During  the  past  year  a  movable  boom  has  been  constructed  above 
the  lock  to  prevent  lodgment  of  drift  during  high  water;  tanks  for 
supplying  dnnking  water  were  installed ;  some  dredging  was  done  in 
lock  chamber  and  approaches;  system  of  lighting  lock  was  installed; 
and  some  stone  delivered  for  extending  riprap  bank  protection. 

(b)  Lock  4. — ^This  lock  is  near  Demopolis,  Ala.,  about  231  miles 
above  Mobile.  Construction  work  was  completed  and  the  lock 
opened  for  traffic  on  December  1,  1908.  At  that  time  its  operation 
and  care  became  a  charge  under  the  general  law  of  July  5, 1884.  The 
lock  has  been  used  regularlv  for  traffic  whenever  the  water  was  too 
low  for  boats  to  pass  over  the  dam.  Lock-tender's  house  has  been 
painted,  fence  built  around  reservation,  riprap  bank  protection  ex- 
tended, and  some  stone  delivered  for  further  work  on  bank  protection. 

(c)  Lock  6. — This  lock  is  about  246  miles  above  Mobile.  Construc- 
tion work  was  completed  and  this  lock  opened  to  traffic  September  1, 
1908.  At  that  time  its  operation  and  care  became  a  charge  under 
the  general  law  of  July  5,  1884.  Lock-tender's  house  has  been 
painted,  fence  built  around  reservation,  riprap  bank  protection  ex- 
tended, and  considerable  filling  placed  below  dam. 

(d)  Lock  6, — This  lock  is  about  267  miles  above  Mobile.  Construc- 
tion work  was  completed  and  the  lock  opened  for  traffic  on  October  1, 
1908.  At  that  time  its  operation  and  care  became  a  charge  under 
the  general  law  of  July  6, 1884.  Fence  has  been  built  around  reserva- 
tion, riprap  bank  protection  extended,  stone  filling  placed  below  dam, 
and  derrick  stone  delivered  to  be  placed  on  dam  apron  during  the 
next  low-water  season.  Flood  deposit  has  been  dredged  from  lock 
approaches. 

(e)  Lock  7. — ^This  lock  is  about  282  miles  above  Mobile.  Contract 
work  was  completed  and  the  lock  turned-  over  to  the  United  States 
November  7,  1903.  At  that  time  its  operation  and  care  became  a 
chaise  under  the  general  law  of  July  5,  1884. 
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The  lock  was  opened  for  traffic  November  21,  1903,  and  has  been 
used  regularly  smce.  During  the  past  year  one  of  the  guide  cribs  on 
upper  approach  was  undermined  and  turned  over.  AU  of  the  stone 
and  part  of  the  timber  for  replacing  this  crib  with  a  larger  one  have 
been  delivered.  Flood  deposit  has  been  dredged  from  lock  and 
approaches. 

If)  Lock  8, — This  lock  is  about  298  miles  above  Mobile.  Contract 
work  was  completed  and  this  lock  turned  over  to  the  United  States  in 
December,  1902.  On  January  1,  1903,  its  operation  and  care  became 
a  charge  under  the  general  law  of  July  5,  1884.  On  account  of  delay 
in  erecting  the  gates,  damage  to  timber  floor  by  upthrust,  and  a  large 
leak  which  developed  under  abutment,  this  lock  was  not  opened  for 
traffic  until  October  13,  1903.  Since  that  time  it  has  been  used 
regularly,  except  twenty-six  days  during  1904,  when  it  was  closed  for 
repairs,  and  four  days  m  1906,  when  upper  approach  was  filled  with 
drift  and  saw  logs.  No  work  except  operating  and  care  has  been 
done  during  the  past  year. 

(g)  Lock  9, — ^Tnis  lock  is  about  315  miles  above  Mobile.  Contract 
work  was  completed  and  the  lock  turned  over  to  the  United  States  in 
December,  1902.  On  January  1,  1903,  its  operation  and  care  became 
a  charge  under  the  general  law  of  July  5, 1884.  This  lock  was  opened 
for  traffic  in  October,  1 902,  and  has  been  used  regularly  since.  During 
the  past  year  some  stone  has  been  filled  below  dam  to  check  erosion, 
flooa  deposit  dredged  from  locks  and  approaches;  bridge  on  wagon 
road  to  lock  has  been  rebuilt,  and  some  repairs  have  l^n  made  to 
riprap  bank  protection. 

Qi)  Locks  10,  11,  and  12. — These  locks  and  dams  are  near  Tusca- 
loosa, Ala.,  about  362  miles  above  Mobile,  and  overcome  the  Tusca- 
loosa Falls  with  their  combined  lift  of  29  leet. 

They  were  finished  and  opened  for  traffic  in  November,  1895,  and 
on  July  1,  1896,  their  operation  and  care  became  a  charge  under  the 
general  law  of  July  5,  1884.  During  the  past  year  1,949  tons  of 
quarry  waste  have  been  filled  above  these  three  dams  to  prevent 
leakage,  and  flood  deposit  has  been  dredged  from  the  locks  and 
approaches. 

\i)  Lock  IS. — This  lock  is  about  9  miles  above  Tuscaloosa,  and 
about  370  miles  above  Mobile.  Contract  work  was  completed  and 
the  lock  turned  over  to  the  United  States  in  May,  1906.  Erecting 
the  gates  was  completed  and  the  lock  opened  for  traffic  on  July' 4. 
1905,  when  its  operation  and  care  became  a  charge  under  the  general 
law  of  July  5,  1884.  During  the  past  year  some  dredging  was  done 
in  lower  approach  to  lock,  and  wreck  of  an  old  coal  barge  was  blasted 
and  removed  from  channel  below  lock. 

(j). — During  the  past  year,  in  addition  to  work  on  locks,  the  worst 
snags  were  removed  from  aoout  52  miles  of  river.  Channels  were 
dredged  through  three  of  the  worst  bars  on  the  river.  One  new 
work  barge  has  been  built.  Gasoline  towboat  Sylph  has  been  rebuilt. 
Sni^  boat  R.  C.  McCaUa,  which  was  built  under  contract  and  partly 
paid  for  from  this  allotment,  was  completed  and  deUvered  at  Mobile. 
lUs  boat  was  put  in  commission  on  the  Black  Warrior  River  on 
May  20,  and  is  now  at  work  removing  numerous  snags  and  trees  that 
caved  from  the  banks  during  the  recent  high-water  season.  Pipe 
line  and  pontoons  lor  new  12-inch  hydraulic  dredge  have  been  fitted 
up  and  this  dredge  used  in  clearing  flood  deposit  from  lock  ap- 
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f roaches.  New  gasoline  engine  installed  on  launch  Mamie  K. 
'our  barges  hauled  out  on  ways  and  thoroughly  repaired.  Dredging 
machinery  moved  off  wooden  hull  and  fitted  up  on  steel  barge. 
Building  cabin  on  this  hull  is  now  in  progress.  Wooden  hull  that  had 
been  u^  for  dredge  pulled  out  on  ways  and  repaired  and  fitted  up 
as  a  quarterboat.  Derrick  boat  hauled  out  on  ways  and  repairs  to 
same  are  now  in  progress. 

To  June  30,  1909,  the  amount  expended  on  this  work  was 
J433,917.29. 

The  total  expense  during  the  year,  for  operating,  repairs,  etc.,  for 
the  11  locks,  was  $90,776.78. 

The  commerce  passing  through  the  locks  during  the  fiscal  year 
ending  June  30,  1909,  amounted  to  1,102  tons  cement,  6,177  tons 
coal,  4,771  tons  com,  5,291  tons  cotton,  2,530  tons  cotton  seed,  2,414 
tons  fertilizer,  72,128  tons  logs,  3,632  tons  lumber,  10,148  tons  staves, 
28,393  tons  stone,  13,350  tons  sand  and  gravel,  and  15,178  tons 
miscellaneous  freight. 

In  addition  to  we  traffic  through  the  locks  there  was  considerable 
traffic  in  coal,  cement,  and  contractors  supplies  on  the  pool  above 
Lock  13,  and  some  coal  traffic  in  the  pool  between  Locks  12  and  13. 
There  is  also  a  very  lar^e  traffic  in  lo^,  timber,  general  merchandise, 
cotton,  sand,  and  gravel  on  the  river  oelow  Lock  1. 

(See  Appendix  R  4.) 

6.  Pascaaovla  River^  Mississijypi. — ^Before  this  improvement  was 
commenced  the  channel  through  the  bar  at  the  mouth  of  the  river 
had  a  least  depth  of  3  feet  at  mean  low  water,  while  inside  the  mouth 
for  a  distance  of  10  miles  upstream  the  river  was  navigable  for 
vessels  of  6i  feet  draft.  Appropriations  for  this  work  of  miprove- 
ment  were  made  in  1827,  1828,  and  1852,  but  there  is  no  record  of 
the  work  accomplished  with  those  funds. 

The  first  extended  project  for  the  improvement  of  this  stream  was 
adopted  in  1880  and  contemplated  securing  a  channel  7  feet  deep  and 
200  feet  wide  across  the  bar  at  the  mouth  of  the  river.  This  project 
also  included  soma  snagging  work  on  the  river  above  Moss  Point, 
which  is  described  in  the  report  on  the  improvement  of  the  Pasca- 
goula,  Leaf,  and  Chickasahav  rivers,  Mississippi.  The  proiect  for  a 
7-foot  channel  was  practically  completed  in  1884,  the  total  amoimt 
expended  in  securing  such  a  channel,  including  the  appropriations 
made.between  1827  and  1852,  amounting  to  $74,500. 

Li  1886  a  new  project  was  adopted,  which  provided  for  securing  a 
channel  12  feet  deep  at  low  water,  with  a  navigable  width  between 
Mississippi  Sound  and  Moss  Point.  Under  tins  project  a  depth  of  9 
feet  across  the  entrance  bar  was  fiirst  obtained,  while  subsequently  a 
channel  12  feet  deep  and  80  feet  wide  was  dredged  from  Moss  Point 
to  the  mouth  of  the  river,  and  a  12-foot  channel  across  the  bar  at 
the  mouth  was  partially  completed.  These  operations  required  the 
expenditure  of  $95,000,  including  the  expencuture  of  about  $8,000 
applied  to  dred^nc  work  in  Horn  Island  Pass  in  1897,  or  a  total  of 
$169,500  under  botn  projects. 

The  present  project  for  the  improvement  of  Pascagoula  River  was 
adopted  in  the  river  and  harbor  act  of  March  3,  1899,  and  provided 
for  the  formation  of  a  12-foot  channel  from  a  point  in  Dog  River 
3  miles  above  its  mouth  down  the  Pascagoula  River  to  the  12-foot 
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contour  in  Mississippi  Sound,  150  feet  wide  above  and  300  feet  wide 
below  the  railroad  oridge  at  Scran  ton,  Miss.,  at  an  estimated  cost  of 
$317,600,  including  the  formation  of  a  20-foot  channel  through  cer- 
tain shoal  spots  in  the  Horn  Island  anchorage. 

Work  under  this  project  was  in  progress  between  September,  1899, 
and  February,  1902,  during  which  time  an  iminterrupted  12-foot 
channel  was  obtained  within  the  limits  of  the  project  in  Pascagoula 
River,  while  a  20-foot  channel  was  formed  through  the  shoal  areas  in 
Horn  Island  anchorage. 

The  river  and  harbor  act  of  June  13,  1902,  modified  and  extended 
the  existing  project  so  as  to  provide  for  a  channel  17  feet  deep  instead 
of  12  feet  from  3  miles  above  the  mouth  of  Dog  River  to  Mississippi 
Sound,  at  a  total  cost  of  $1,050,222,  exclusive  of  the  Horn  Island 
improvement.  * 

The  total  amount  expended  on  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  was  $674,651.13,  excluding  the 
expenditxu'e  of  about  $88,000  on  the  work  performed  at  Horn  Island. 
Of  this  amount  $155,081.14  was  applied  to  maintenance.  Work 
under  the  project  is  about  60  per  cent  completed. 

During  the  past  fiscal  year  contract  work  was  carried  on  here, 
removing  442,556  cubic  yards  of  material  from  about  22,579  feet  of 
channel,  and  dredging  operations  were  also  carried  on  with  the  U.  S. 
dredge  Bamardj  this  dreage  removing  586,353  cubic  yards  of  material 
from  12,647  feet  of  channel,  all  dredging  being  to  more  than  17  feet 
depth  at  mean  low  water.  About  one-fourth  or  this  work  was  original 
dredging  and  the  balance  for  the  purpose  of  maintenance. 

The  available  draft  is  now  18  feet  at  mean  low  water.  The  average 
range  of  tide  is  1}  feet. 

It  is  proposed  to  apply  the  available  balance  and  future  appropria- 
tions toward  the  completion  of  the  project  and  maintenance  oi  the 
improvement. 

A  reference  to  the  report  of  the  survey  upon  which  the  existing 
project  is  based  is  printed  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1904,  page  334.  An  account  of  this  improvement  is  con- 
tained in  the  AnnualReports  for  1902,  page  221 1 ,  and  1904,  page  1828. 

The  commerce  of  the  harbor  for  the  calendar  year  1908  amoimted 
to  1,184,569  tons,  principally  logs,  lumber,  and  naval  stores,  valued 
at  $7j216,460. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coast,  and 
also  in  affording  direct  water  freight  rates  on  lumber  from  Moss  Point 
and  Scranton  to  foreign  ports. 

July  1,  1908,  balance  unexpended $125, 607.  S3 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 75, 000. 00 

200,607.33 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $30, 622. 00 

For  maintenance  of  improvement 90, 036. 46 

120,658.46 

July  1,  1909,  balance  unexpended 79, 948, 87 

Amount  (estimated)  required  for  completion  of  existing  project 330, 000. 00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 $100, 000. 00 


1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 

the  bidance  unexpended  July  1,  1909 

Submitted  in  compliance  with  req^uirements  of  sundry  civil  act  of  June 


4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 
(See  Appendix  R  5.) 

6,  Pascagovla,  Leaf,  and  Chickasaha/y  rivers,  Mississippi. — (a) 
Paseagoula  River  {above  the  mouth  of  Dog  River), — Before  this  im- 
provement was  commenced  navigation  was  impossible  on  this  sec- 
tion of  Paseagoula  River  except  during  periods  of  higji  water.  The 
minimum  width  of  the  channel  was  60  feet  and  the  minimum  depth 
was  1  foot  at  mean  low  water,  the  stream  being  very  much  obstructed 
by  snags  and  logs.  The  first  project  for  this  improvement,  which  was 
adoptcSl  in  1880,  in  addition  to  providing  for  dredging  work  at  the 
mouth  of  the  stream^  described  in  the  report  on  the  improvement  of 
Paseagoula  River,  Mississippi,  contemplated  the  improvement  of  the 
river  by  the  removal  of  snags  and  overhanging  trees.  Under  this 
project  the  river  was  cleared  of  obstructions  between  1882  and  1884, 
at  a  cost  of  $15,000.  In  1886  the  existing  proiect  for  this  improve- 
ment was  adopted.  This  project  provided  for  tne  maintenance  of  the 
channel  above  the  mouth  of  the  river  by  removal  of  obstructions  from 
the  stream  from  time  to  time,  but  was  modified  in  1899,  the  extent  of 
the  improvement  being  limited  at  that  time  to  the  section  of  the  river 
above  Dog  River,  about  100  miles.  The  total  amount  expended  on 
the  existing  project  to  June  30,  1909,  was  $29,380.97,  all  of  which  was 
applied  to  maintenance. 

No  work  was  done  on  the  river  during  the  past  fiscal  year,  the  ex- 
penditures being  in  payment  of  part  of  the  cost  of  a  new  stemwheel 
snag  boat  and  of  a  small  amount  of  office  expenses.  The  new  snag 
boat  built  will  be  occupied  most  of  its  time  on  the  Tombigbee  River, 
where  she  is  operating  now,  and  while  she  can  be  operated  on  Pasea- 
goula River^  sne  is  not  suitable  for  the  work  on  Lear  and  Chickasahay 
rivers.  So  it  is  proposed  to  apply  available  funds  and  those  estimated 
for  fiscal  year  1911  for  the  Paseagoula,  Leaf,  and  Chickasahay  rivers 
(see  consoUdated  money  statement)  to  the  construction  of  a  small 
self-propelling  snag  boat  especially  suited  to  the  work  on  these  three 
rivers,  and  to  the  operation  of  this  boat  in  maintenance  of  the  im- 
provement. This,  it  is  considered,  will  be  much  the  most  economical 
and  efficient  plan  for  maintaining  the  three  channels. 

On  June  30, 1909,  the  Paseagoula  River  was  navigable  at  low  water 
for  boats  of  5  feet  draft  as  far  up  as  Cedar  Creek,  55  miles,  while 
above  this  point  to  the  head  of  the  river  light-draft  navigation  was 
possible  on  a  slight  rise  above  low  water. 

The  Pascagoma  River  is  nontidal,  except  in  its  lower  reaches. 

The  report  of  the  examination  upon  which  the  improvement  was 
originally  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Eimneers  for  1879,  page  835. 

The  commerce  originating  on  Paseagoula  River  above  the  mouth  of 
Dog  River  during  the  calendar  year  1908  amoimted  to  290,327  tons, 
principally  logs,  naval  stores,  and  general  merchandise,  valued  at 
$1,807,500.  fii  addition  to  this,  the  combined  commerce  of  Chicka- 
sana^r  and  Leaf  rivers  passed  over  this  stream. 

This  project  has  no  effect  on  freight  rates. 

Available  funds  and  future  appropriations  will  be  applied  to  part 
payment  on  snag  boat  and  in  continuation  of  snagging  operations. 
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July  1,  1908,  balance  unexpended $9,446.53 

June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement     6,077.50 

July  1, 1909,  balance  unexpended 3,369.06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909... («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Leaf  Rwer, — Originally  it  was  impracticable  to  navigate  this 
river  on  account  of  snags,  lojgs,  and  overhanging  trees  obstructing  the 
channel.  The  minimum  widm  of  the  stream  was  100  feet  and  the 
minimum  depth  was  2  J  feet  at  mean  low  water.  The  ori^al  project 
for  this  improvement  was  adopted  in  1890,  its  purpose  being  to  afford 
a  channel  for  high-water  navigation  from  Bowie  Creek  to  tne  mouth 
of  the  river,  a  distance  of  75  mSes,  by  the  removal  of  obstructions  and 
overhanging  trees.  This  project  was  completed  in  1897  at  a  cost  of 
$11,019.04,  since  which  time  expenditures  nave  been  in  the  direction 
of  maintaining  the  improvement. 

No  work  was  done  during  the  fiscal  jear,  the  expenditures  being 
applied  to  part  payment  for  construction  of  a  self-propelling  snag 
boat,  now  employed  on  Tombigbee  River.  With  the  funcu  now 
available  and  tnose  estimated  for  1911,  it  is  proposed  to  p^  part  of 
the  cost  of  a  small  snag  boat  to  be  built  for  Pascagoula,  Leaf,  and 
Chickasahav  rivers,  and  to  maintain  the  improvement. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1909,  was  $23,146.01 ,  of  which  $12,126.97  was  appUed  to  maintenance. 

On  June  30,  1909,  the  river  was  available  for  rafting  on  a  fair  rise 
above  low  water,  being  used  to  a  very  limited  extent  for  any  other 
form  of  navigation. 

For  reference  to  the  report  upon  which  this  project  is  based  and 
to  descriptions  of  the  improvement,  see  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  337. 

The  commerce  of  Leaf  Kiver  during  the  calendar  year  1908 
amoimted  to  213,300  tons,  principally  logs  and  timber,  valued  at 
$636,000. 

This  project  has  no  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended $3,416.49 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement       1, 062. 50 

July  1,  1909,  balance  unexpended 2, 358. 99 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balsmce  unex- 
pended July  1 ,  1909 (a) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  ChicJcasdhay  River, — ^The  original  condition  of  this  river  was 
such  that  it  was  navigable  for  small  rafts  only  during  high  water, 
and  even  navigation  of  this  character  was  troublesome  and  dangerous. 
The  minimum  width  of  the  channel  was  50  feet  and  the  minimum 
depth  6  inches  at  mean  low  water,-  the  river  being  badly  obstructed 
by  logs  and  snags. 

a  See  consolidated  money  statement  on  page  429. 
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The  original  project  for  the  improvement  was  adopted  by  the  river 
and  harbor  act  of  September  19,  1890,  and  provided  for  obtaining  a 
hi^h-water  channel  from  the  mouth  of  the  river  up  to  Shubuta,  Misis., 
a  distance  of  130  miles,  by  the  removal  of  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks.  The  river  and  harbor  act 
of  June  3, 1896,  mcmified  this  project  bv  limiting  the  improvement  to 
that  part  of  the  river  between  the  moutn  and  Bucatunna,  Miss.,  about 
75  miles.  The  project  further  provided  for  the  maintenance  of  the 
improved  channel.  The  project,  as  modified,  was  completed  in  the 
latter  part  of  1896,  at  a  cost  of  $12,399.73. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  3,  1905,  and  provides  for  maintaining  the  channel  in  Chicka^ 
sahay  River  from  the  mouth  to  Bucatunna.  Miss.,  by  the  removal  of 
logs,  snags,  and  other  obstructions  from  tne  waterway,  in  order  to 
keep  the  river  in  navigable  condition  for  rafting  at  high-water  stages, 
at  an  annual  cost  of  $2,500.  A  reference  to  the  report  of  the  exami- 
nation upon  which  this  project  is  based  is  printed  in  the  Annual 
Report  or  the  Chief  of  Engiaeers  for  1905,  page  346. 

No  expenditures  were  made  during  the  past  fiscal  year. 

With  available  funds  and  the  amount  estimated  for  1911  it  is  pro- 
posed to  maintain  the  improvement,  including  the  payment  of  part 
cost  of  a  small  snag  boat  suitable  for  the  work  on  these  streams. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 
1909,  was  $24,877.46,  of  which  $12,477.73  was  applied  to  maintenance. 

This  stream  is  nontidal,  and  its  condition  on  June  30,  1909,  was 
such  that  it  could  be  used  hj  flatboats  and  rafts  on  a  rise  of  6  or  8 
feet  up  as  far  as  Shubuta,  Miss.,  though  considerably  obstructed. 

The  improvement  has  had  no  effect  on  freight  rates. 

The  commerce  of  this  river  during  1908  amounted  to  180,125  tons 
of  logs  and  timber,  valued  at  $923,000. 

July  1,  1908,  balance  unexpended 1372. 64 

July  1, 1909,  balance  unexpended 372. 54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1, 1909 , («) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1, 1908,  balance  imexpended $13, 235. 56 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement       7„140. 00 

July  1,  1909,  balance  unexpended 6, 095. 56 


I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 27,000.00 
Suomitted  in  comi>liance  with  requirements  of  simdrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  R  6.) 


o  See  consolidated  money  statement  on  this  page. 
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7.  Horn  Island  PaaSy  Mississivpi. — ^The  channel  through  the  bar 
had  before  improvement  a  deptn  which  increased  through  natural 
causes  from  14  or  15  feet  in  1853  to  about  18  feet  in  1886,  and  has 
been  available  at  low  water  since  the  latter  date  for  vessels  up  to  a 
draft  of  slightly  less  than  18  feet  at  mean  low  water. 

Under  the  appropriations  for  improving  Pascagoula  River,  Missis- 
sippi, carried  by  the  river  and  harbor  acts  of  August  18,  1894,  and 
June  3,  1896,  provision  was  made  for  the  removal  of  the  bar  in  Horn 
Island  Pass,  and  in  conformity  with  this  provision  a  channel  with  a 
least  depth  of  20.5  feet  (19.5  feet  referred  to  the  existing  datum),  and 
with  a  width  of  200  feet,  was  dredged  through  the  Horn  Island  bar. 
The  total  cost  of  this  work  was  $7,682.40,  but  the  benefit  of  the  im- 
provement was  soon  lost  through  shoaling. 

Under  the  appropriations  for  Pascagoula  River  and  Horn  Island 
Harbor  carried  by  tne  river  and  harbor  act  of  March  3,  1899,  and  the 
sundry  civil  act  of  June  6, 1900,  an  amount  estimated  at  about  $88,000 
was  applied  to  dredging  a  20-foot  (19  feet  present  datum)  channel  at 
certain  shoal  areas  in  the  Horn  Island  anchorage  basin,  the  work 
being  in  progress  between  1899  and  1901. 

The  existing  project  for  the  improvement  of  Horn  Island  Pass  pro- 
vides for  the  formation  of  a  channel  21  feet  deep  at  low  water,  300  feet 
wide  through  the  outer  bar,  and  200  feet  wide  elsewhere  in  the  pass, 
at  an  estimated  cost  of  $40,480,  and  $9,000  annually  to  preserve  the 
improvement.  The  project  was  adopted  by  the  river  and  harbor  act 
of  March  3,  1905,  which  carried  an  appropriation  of  $40,480  for  the 
work,  subject  to  the  condition  ^'that  a  contract  or  contracts  can  be 
made  at  a  sum  not  to  exceed  the  unit  price  of  11  cents  per  cubic 
yard,  or  such  work  can  be  performed  by  a  government  dredge." 

The  proposed  dredging  work  was  advertised  under  date  of  May  16, 
190r»,  but  no  bids  for  its  execution  were  received  in  response  to  this 
advertisement.  Since  that  date  the  work  has  been  performed  by  the 
U.  S.  dredge  Charleston,  completing  the  project  and  maintaining  the 
same. 

No  work  has  been  done  at  Horn  Island  Pass  during  the  past  fiscal 
year,  the  last  work  being  in  April,  1908.  The  expenditures  have 
been  applied  in  part  payment  for  extensive  repairs  to  the  Charleston, 
which  dxedee  will  be  used  during  part  of  the  ensuing  fiscal  year  in 
removing  shoals  that  have  formea  in  Horn  Island  rass  since  the 
last  work  done  here,  in  maintenance  of  the  improvement.  A  small 
amoimt  of  oflSce  and  engineering  expenses  have  also  been  paid  from 
this  appropriation. 

Available  funds  and  future  appropriations  will  be  applied  to  main- 
tenance of  the  present  channel  tnrough  the  pass,  including  part  cost 
of  keeping  in  repair  United  States  dredge  for  use  on  this  and  other 
outer  bars  in  the  district. 

The  report  upon  which  this  project  is  based  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  1863. 

The  available  low-water  depth  through  the  pass  is  about  21  feet, 
and  the  average  rano:e  of  tide  is  about  1.1  feet. 

Commerce  using  the  Horn  Island  Pass  channel  during  the  calendar 
year  1908  amounted  to  about  500,836  tons  of  lumber  and  timber, 
valued  at  about  $4,526,960. 

This  improvement  in  connection  with  the  improvement  of  Pasca- 
goula River  results  in  effecting  a  reduction  in  rail  freight  rates  be- 
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tween  Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coast,  and 
in  afTording  direct  water  freight  rates  on  lumber  from  Moss  Point  and 
Scranton  to  foreign  ports. 

The  total  amount  expended  under  the  existing  project  up  to  June 
30,  1909,  was  $50,249.71,  of  which  about  $9,768.71  has  been  appUed 
to  maintenance. 

July  1,  1908,  balance  unexpended $3, 493. 43 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,000.00 

15,493.43 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 4, 263. 14 


July  1,  1909,  balance  unexpended 11,230.  29 

July  1,  1909,  outstanding  liabilities 2,000.00 

July  1,  1909,  balance  available 9, 230.  29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  7.) 

8,  Harbor  ai  Biloxiy  Miss. — This  channel  originally  had  a  mini- 
mum depth  of  4  feet.  The  original  project  for  ite  improvement  was 
adopted  m  1882  and  contemplated  the  formation  of  a  channel  through 
Deer  Island  flats  to  connect  Biloxi  Bay  with  the  Back  Bay  of  BUoxi, 
at  an  estimated  cost  of  $35,000.  The  channel  thus  proposed  was  to 
have  a  depth  of  8  feet  at  low  water  with  a  width  sufficient  for  navi- 
gation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4 J  feet  to  8  feet  over  a  width  of  150  feet,  the 
estimated  cost  of  this  work  being  $55,000.  The  work  of  dredging 
was  commenced  in  September,  1887,  and  the  project  was  finally  com- 
pleted in  August,  1893,  at  a  cost  of  $44,382.27. 

Since  that  time  funds  have  been  applied  to  the  maintenance  of  the 
improvement. 

No  work  was  done  here  during  the  past  fiscal  year,  the  expendi- 
tures being  in  payment  of  part  cost  of  Duilding  new  hull  for  v,  S.  S. 
Chickasaw,  and  some  travel  expenses  incurred  while  inspecting  the 
improvement.  The  last  dredging  at  this  locality  was  completed  in 
May,  1908,  and  considerable  shoaling,  especially  near  the  edges  of 
channel,  has  taken  place  since. 

Available  funds  and  future  appropriations  will  be  applied  to 
maintaining  a  channel  8  feet  deep  ana  as  great  a  width  as  possible, 
not  exceeding  150  feet. 

The  commerce  of  the  harbor  during  the  calendar  year  1908  con- 
sisted principally  of  lumber,  rosin  and  turpentine,  fish  and  oysters, 
and  general  merchandise,  amounting  to  217,550  tons,  valued  at 
$2^1,150. 

The  total  amount  expended  on  this  improvement  up  to  June  30. 
1909,  was  $71,586.44,  of  which  $27,204.17  was  applied  to  work  ot 
maintenance.  . 
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The  maximum  low-water  draft  that  can  be  carried  through  the 
chamiel  is  now  about  8  feet,  and  the  range  of  tide  is  about  1}  feet. 

A  reference  to  the  report  upon  which  the  present  project  for  this 
work  of  improYement  is  based  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engmeers  for  1904,  page  337. 

The  project  has  little  or  no  effect  on  freight  rates. 

July  1, 1908,  balance  unexpended $^298.61 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement          502. 78 

July  1, 1909,  balance  unexpended 795.83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  8.) 

S.  Harbor  at  Gvlf'pori  and  Ship  Island  Pass,  Mississippi. — Origi- 
nally no  channel  existed  between  Ship  Island  Harbor  and  Gulfport, 
Miss.  The  depths  on  the  site  of  the  channel  ranged  from  19  to  8} 
feet,  and  over  the  site  of  the  anchorage  basin  they  varied  from  8i  to 
2}  feety  at  mean  low  water. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  which  authorized  the  Secretary  of  War  to  enter  into 
contract  for  dredging  a  channel  300  feet  wide  and  19  feet  deep  at 
mean  low  water  from  the  anchorage  basin  at  Ship  Island  Harbor,  on 
the  Gulf  of  Mexico,  to  Gulfport,  Miss.,  and  to  construct  at  the  end 
of  this  channel  next  to  the  snore  an  anchorage  basin  of  similar  depth 
and  not  less  than  2,640  feet  by  1,320  feet  in  area.  This  act  also 
authorized  the  Secretary  of  War  to  contract  for  the  maintenance  of 
this  channel  and  anchorage  basin  for  a  term  of  five  years  after  their 
completion  for  the  sum  of  $10^000  annually. 

Contract  was  entered  into  m  1901  for  dredging  the  channel  and 
anchorage  basin,  the  work  to  be  completed  withm  two  years  from 
April  21^  1901,  for  $160,000,  and  for  the  maintenance  of  tne  channel 
and  basm  for  a  term  of  five  years  after  completion  for  the  sum  of 
$10,000  j>er  annum.  Work  was  commenced  on  April  16,  1901.  By 
joint  resolution  of  Congress  approved  June  14,  1906,  it  was  provided 
that  the  channel  and  basin  should  be  accepted  as  dredged,  and  that 
$150,000  should  be  paid  the  contractor  for  the  work,  the  channel  and 
basin  having  been  dredged  to  the  approximate  depth  and  width  re- 
quired in  the  contract.  The  payment  was  made.  The  period  of 
maintenance  commenced  Jime  14,  1906. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated 
$100,000  for  continuing  the  improvement  and  maintenance  of  the 
anchorage  basin  at  Gulqjort  and  channel  therefrom  to  the  anchorage 
or  roadstead  at  Ship  Island,  also  Ship  Island  Pass  between  Ship  and 
Cat  islands,  Miasissippi,  and  authorized  the  Secretary  of  War  to  annul 
that  portion  of  the  contract  entered  into  February  20,  1901,  with 
Spencer  S.  Bullis,  relating  to  the  maintenance  of  a  channel  and  anchor- 
age basin  between  Ship  Island  and  Gulfport.  The  annulment  of  this 
contract  was  effected  oy  a  supplemental  agreement  approved  by  the 
Secretary  of  War  June  11,  1907. 
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The  report  of  the  survey  upon  which  the  unprovement  of  Gulfport 
Harbor  and  Ship  Island  Pass,  ^lississippi,  was  originally  based  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page 
1787.  Reports  of  another  examination  and  survey  of  this  locality 
are  printed  in  House  Document  No.  184,  Fifty-ninth  Congress,  secoild 
session. 

Prior  to  the  act  of  March  2,  1907,  appropriations  were  made  sepa- 
rately for  Gulfport  Harbor,  Mississippi,  ana  Ship  Island  Pass,  Missis- 
sippi. Under  an  appropriation  of  $40,000,  carried  by  the  river  and 
harbor  act  of  March  3,  1899,  the  channel  through  Ship  Island  Pass 
was  dredged  from  its  original  depth  of  21  feet  to  the  projected  depth 
of  26  feet  and  300  feet  width.  These  depths  were  20  feet  and  25  feet, 
respectively,  referring  to  present  datum. 

The  channel  through  Ship  Island  Pass  has  shoaled  to  as  little  as 
22  feet  in  some  spots.  None  of  the  funds  appropriated  March  2, 
1907,  were  applied  to  this  part  of  the  work. 

Of  the  $170,000  provided  by  the  river  and  harbor  act  of  March  3, 
1909,  for  Gul4)ort  Harbor  and  Ship  Island  Pass,  it  is  proposed  to 
apply  $160,000  to  maintenance  work  in  the  Gulfport  channel  and 
basin,  and  $10,000  to  similar  work  at  Ship  Island  Pass,  using  the 
dredge  Barnard  for  the  former  work  and  tne  dredge  Charleston  for 
the  latter.     Future  appropriations  will  be  similarly  applied. 

During  the  past  fiscal  year  the  Barnard  was  employed  most  of  her 
time  on  the  work  at  Gulfport,  removing  1,589,620  cubic  yards  of 
material,  place  measurement,  from  the  channel.  This  dredge  and 
attendant  plant  was  maintained  in  good  repair.  The  gross  cost  of 
the  work  of  the  Barnard ^  including  repairs  to  plant,  inspection,  etc., 
was  $69,128.79,  or  3.72  cents  per  cubic  yard. 

Part  of  cost  of  repairing  the  Charleston  was  paid  from  Ship  Island 
Pass  funds. 

The  channel  and  basin  at  Gulfport  have  been  maintained  at  pro- 
jected dimensions,  except  in  some  spots  where  the  depth  is  less  tnan 
19  feet,  but  the  matenal  composing  the  bottom  is  soft  and  vessels 
drawing  20  feet  navigate  the  channel  at  mean  low  water,  and  those 
drawing  as  much  as  22  feet  use  it  at  high  tide.  The  range  of  the 
tide  is  about  If  feet. 

During  the  time  dredging  work  was  in  progress  imder  contract 
with  Spencer  S.  Bullis,  allotments  amounting  to  $24,199.85  were  made 
from  the  permanent  indefinite  appropriation,  act  July  5.  1884,  to 
cover  the  expenses  of  inspection,  superintendence,  ana  surveys. 
Of  the  amount  allotted,  $22,449.76  was  applied  to  the  purpose  tor 
which  intended  and  the  balance  turned  back  into  the  Treasury. 

The  commerce  of  Gulfport  Harbor  and  Ship  Island  Pass  during 
the  calendar  year  1908  amounted  to  473,327  tons,  principally  lum- 
ber, naval  stores,  and  cotton,  valued  at  $5,684,500. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Gulfport  and  seaboard  cities  of  the  Atlantic  coast  and  in 
affording  water  freight  rates  from  Gulfport  to  foreign  ports. 

The  total  amount  expended  on  this  improvement  to  June  30,  1909, 
was  $338,541.42^  of  which  $132,645.69  was  applied  to  maintenance. 
Of  the  above  amount,  $297,711.69  was  applied  to  Gul^ort  harbor  and 
channel  and  $40,829.73  was  used  on  Ship  Island  Pass. 
WOl—BNo  1909 28 


Digitized  by  LjOOQIC 


434  BEPOBT  07  THB  CHIEF  OF  EN0INEEB8,  IT.  8.  ABMY. 

July  1, 1908,  balance  unexpended $28,866.86 

June  30, 1909,  receipts  from  sales 101. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 170,000.00 

November  9, 1908,  allotted  from  emergency  appropriation,  act  of  March 

2,1907 10,000.00 

208,967.86 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement     60,262.64 

July  1, 1909,  balance  unexpended 148,705.22 

July  1, 1909,  outstanding  liabilities 10,600.00 

July  1, 1909,  balance  available , 138, 205. 22 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 129, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  9.) 

10.  Wolf  and  Jordan  rivers^  Mississippi, — ^The  least  depth  on  the 
bar  at  the  mouth  of  Wolf  River  is  something  imder  3  feet,  and  on  the 
bar  at  the  mouth  of  the  Jordan  River  it  is  not  quite  4  feet. 

The  present  and  only  project  was  adopted  by  the  river  and  harbor 
act  of  March  2,  1907,  and  provides  for  the  formation  of  a  channel  7 
feet  deep  and  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  6, 
across  the  bar  at  the  mouth  of  each  of  the  streams  named,  from  the 
7-foot  curve  of  depth  in  the  river  to  the  6-foot  contour  in  Bay  St. 
Louis,  at  a  cost  of  $30,000  for  completing  the  work  and  $5,000  per 
annum  thereafter  for  maintenance.  After  reaching  the  6-foot  con- 
tour in  the  bay  the  material  becomes  so  soft  that  a  draft  of  7  feet 
can  easily  be  carried  through  it. 

During  the  fiscal  year  ending  June  30,  1908,  a  channel  8  feet  deep 
and  100  feet  wide  was  dredged  from  the  6.7-foot  curve  through  the 
bar  to  the  5.3-foot  curve  at  the  mouth  of  Wolf  River,  and  at  the 
mouth  of  Jordan  River  from  the  6.7-foot  curve  through  the  bar  to 
the  6.6-foot  ciure,  completing  about  95  per  cent  of  the  project. 

During  the  past  fiscal  year  no  work  was  done  here,  but  there  was  an 
expenditure  of  $500  as  part  payment  for  the  new  U.  S.  S.  Chickasaw. 

The  channels  have  maintamed  themselves  very  well.  Some  shoal- 
ing has  taken  place  in  Wolf  River,  but  as  the  shoals  do  not  run 
entirely  across  the  channel  dredged  the  available  depth  remains 
about  the  same. 

A  mean  low-water  draft  of  7  feet  can  be  carried  through  either 
channel  and  the  average  range  of  the  tide  is  1 J  feet. 

Additional  appropriations,  when  made,  wiU  be  applied  to  main- 
tenance. 

The  report  of  the  examination  and  survey  upon  which  the  project 
is  based  is  printed  in  House  Document  No.  917,  Fifty-ninth  Congress, 
first  session.  For  previous  reports  of  examinations,  reference  is  made 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  pages  1787 
and  1789. 

The  commerce  on  these  rivers  during  the  calendar  year  1907 
amounted  to  55,387  tons  of  lumber,  rosin,  turpentine,  and  general 
mercliandise^  valued  at  $931,412. 
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The  im^ovement  has  been  of  immediate  and  considerable  local 
benefit.  The  work  is  too  recent  to  determine  its  effect  on  freight 
rates,  but  it  is  believed  to  have  little,  if  any,  such  effect. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  past  fiscal  year  was  $29,195.19,  none  of  which  was  applied  to 
maintenance. 

July  1, 1908,  balance  unexpended $1,304.81 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         500.00 


July  1, 1909,  balance  unexpended 804.81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  re<iuirement8  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  10.) 

11.  Pearl  River  below  Rockpart.  Miss, — ^The  limits  of  this  improve- 
ment originally  extended  from  tne  mouth  of  the  river  to  JacKson,  a 
distance  of  313  miles.  By  act  of  Congress  of  April  21,  1900,  the  con- 
struction of  a  fixed  highway  bridge  across  Pearl  River  at  Rockport 
was  legalized.  This  point  thereby  became  the  head  of  navigation 
on  the  lower  river  for  boats  of  any  considerable  size  and  the  upper 
limit  of  the  project.  However,  the  bridge  at  Rockport  is  reported  to 
have  been  washed  away  in  February,  1906.  The  distance  from  Jack- 
son to  Rockport  is  67  miles. 

Prior  to  improvement  the  condition  of  the  river  was  such  that  it 
was  not  navigable  except  during  high-water  stages,  and  even  then 
navigation  was  difficult  and  dangerous. 

The  original  project  for  this  improvement  was  adopted  in  1880, 
and  provided  for  a  channel  of  navigable  width  and  5  feet  deep  at  low 
water,  by  the  removal  of  snags  and  simken  trees  from  the  nver  bed 
and  overhanging  trees  from  the  banks,  at  an  estimated  cost  of 
$95,940.  This  project  having  been  found  to  be  impracticable,  it  was 
modified  in  1885  so  as  to  provide  for  a  2-foot  channel  at  low  water 
throughout  this  section  of  the  river^  at  an  estimated  cost  of  $145,940. 

With  past  appropriations  the  nver  has  been  improved  imtil  it 
became  navigable  for  light-draft  boats  on  a  sUght  rise  up  as  far  as 
Monticello,  aoout  211  mfles  above  the  mouth.  Above  Monticello  the 
river  has  never  been  navigable  except  on  a  rise  of  7  feet  or  more. 

Appropriations  between  1899  and  1907  were  applied  to  the  main- 
tenance of  the  lower  100  miles  of  river.  The  project  has  been  about 
33  per  cent  completed. 

The  work  of  equipping  the  snag  boat  Pearl  with  propelling  ma- 
chinery was  completed.  During  the  year  the  snag  boat  Black  Jvarriar 
was  hauled  out  and  her  hull  extensively  repaired,  without  which  work 
she  could  not  have  lasted  another  season.  During  the  time  when 
water  was  low  enough  for  work  these  two  boats  removed  2.355  logs, 
stumps,  and  snags  from  the  river,  besides  cuttingand  pulling  back 
overhanging  trees  and  doing  other  bank  work.  The  total  distance 
worked  over  was  188 J  miles  of  river.  This  work  has  resulted  in 
opening  the  channel  for  navigation  by  light-draft  boats  up  as  far  as* 
Columbia,  155  miles  above  the  mouth. 
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The  total  amount  expended  on  this  improvement  to  June  30,  1909, 
was  $193,824.29,  of  which  $79,900.56  was  applied  to  maintenance. 

The  redredging  of  the  9-foot  channel  at  the  mouth  of  East  Pearl 
River,  as  recomjnended  in  House  Dociunent  No.  328,  Sixtieth  Con- 
gress, first  session,  should,  it  is  believed,  be  considered  a  separate 
improvement,  and  none  of  the  money  for  Pearl  River  below  Kock-, 
port  should  be  applied  to  it. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  prosecution  of  snagging  work  in  completion  of  the  project  and 
maintenance  of  the  improvement.^ 

This  river  is  nontidal  except  in  its  lower  reaches. 

The  report  upon  which  the  project  was  originally  based  can  be 
foxmd  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  page 
879.  Extended  information  can  be  found  in  flie  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  page  1454. 

The  commerce  of  this  part  or  Pearl  River  during  the  calendar 
year  1908  amounted  to  21,744  tons  of  logs  and  tirnber,  valued  at 
$239,696. 

The  project  has  little  effect  on  freight  rates,  but  when  completed 
it  is  beneved  will  cause  a  material  reduction  in  these  charges. 

July  1, 1908,  balance  unexpended $24,201.26 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 15,000.00 

39,201.26 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $8, 798.  74 

For  maintenance  of  improvement 8, 815. 42 

17,614.16 


July  1, 1909,  balance  unexpended 21, 587. 10 

July  1, 1909,  outstanding  liabilities 3, 500. 00 

July  1, 1909,  balance  available 18, 087. 10 

Amoimt  (estimated)  required  for  completion  of  existing  project 67, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Juljr  1, 1909 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  11.) 

IS,  Pearl  River  between  Edinhurg  and  Jacksony  Miss, — ^The  orig- 
inal condition  of  this  section  of  Pearl  River  was  such  that  navigation 
was  impossible,  except  during  high  water,  and  even  at  high  stages 
it  was  difficult  and  dangerous.  The  minimum  width  and  depth  of 
the  channel  was  40  feet  and  1  foot,  respectively,  between  Carthage 
and  Jackson,  while  above  Carthage  the  channel  had  a  minimum 
width  of  30  feet  and  a  minimum  depth  of  3  inches,  at  mean  low  water. 
This  improvement  was  formerly  divided  into  two  sections,  for  which 
appropriations  were  made  separately.  The  original  project  for  the 
section  from  Jackson  up  to  Carthage,  101  miles,  as  adopted  in  1879, 
contemplated  obtaining  a  clear  channel  of  navigable  width  and  5  feet 
depth  at  low  water,  at  an  estimated  cost  of  $21,000.     In  1886  this 
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Sroject  was  modified  so  as  to  provide  for  a  channel  2  feet  deep,  this 
eptJi  being  considered  sufficient  for  the  needs  of  navigation,  and  at 
the  same  tmie  the  estimate  of  cost  was  increased  to  $50,000.  Work 
under  this  project  was  completed  in  1893,  at  a  total  cost  of  $26,014.98, 
since  which  time  funds  have  been  applied  to  maintenance. 

The  original  project  for  the  part  of  the  river  from  Carthage  up  to 
Edinburg,  a  distance  of  25  miles,  was  adopted  in  1884  and  provided 
for  the  formation  of  a  high-water  channel  for  use  during  six  or  eight 
months  of  the  year,  at  an  estimated  cost  of  $13,464,  and  for  the 
maintenance  of  same  at  an  annual  cost  of  $500.  The  work  of  im- 
provement under  this  project  was  comi>leted  in  1890  at  a  cost  of 
$5,857.08,  subsequent  appropriations  being  applied  to  the  work  of 
maintenance. 

The  river  and  harbor  act  approved  June  13,  1902,  made  one  ap- 
propriation for  this  section,  smce  which  it  has  been  considered  as  a 
single  improvement  and  appropriations  made  accordingly. 

Curing  the  past  fiscal  year  sna^eing  operations  were  carried  on  in 
this  section  of  rearl  River  from  July  17  to  December  10,  1908,  when 
high  water  interrupted,  and  from  June  1  to  30,  1909.  During  this 
time  40  miles  of  the  river  were  worked  over,  and  in  addition  U>  the 
bank  work,  such  as  cutting  some  overhanging  trees,  pulling  back 
others,  trimming  bushes  and  leveling  stumps,  there  were  removed 
from  the  river  channel  1,845  logs,  snags,  and  stumps.  The  improve- 
ment has  been  maintained  and  is  available  for  light-draft  navigation 
during  high-water  season.  For  efficient  work  a  small  nonpropelling 
snag  boat  is  needed  here,  and  the  cost  of  such  a  boat  has  been  included 
in  amount  estimated  as  needed  for  this  improvement. 

Up  to  June  30,  1909,  the  total  amount  expended  on  this  improve- 
ment was  $65,986.53,  of  which  about  $34,114.47  had  been  applied 
to  maintenance. 

The  report  of  the  survey  of  Pearl  River  from  Carthage  to  Jackson, 
upon  which  the  present  project  was  based,  is  published  m  the  Annual 
Report  of  the  Cnief  of  Engineers  for  1879,  page  880,  and  the  report 
of  the  survey  of  the  river  between  Edinburg  and  Carthage,  upon 
which  the  present  project  was  based,  is  printed  in  the  AnnuiQ  Report 
of  the  Chief  of  Engmeers  for  1884,  page  1287. 

During  the  calendar  year  1908  the  commerce  on  this  section  of 
Pearl  River  was  418  tons  of  general  merchandise,  valued  at  $18,000. 

The  improvement  has  had  no  eflFect  on  freight  rates. 

July  1,  1908,  balance  unexpended $2, 449. 69 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 3,000.00 

5,449.69 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 2, 136. 22 

July  1 ,  1909,  balance  unexpended 3, 313. 47 

July  1, 1909,  outstanding  liabilities 450. 00 

July  1, 1909,  balance  available 2, 863. 47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended, July  1,  1909 5,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
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IS.  Dredge  far  harbors  on  coast  of  Mississippi. — ^The  river  and  har- 
bor act  of  March  2,  1907,  authorized  the  Secretary  of  War,  in  his  dis- 
cretion, to  construct  a  dredge  for  use  in  said  harbors  and  the  channels 
adjacent  thereto,  at  a  cost  not  exceeding  $200,000,  of  which  amount, 
in  case  such  dredge  were  consti^ucted,  $25,000  should  be  taken  from 
the  appropriation  for  Gulfoort  Harbor  and  $50,000  from  the  appro- 
priation for  Pascagoula  River.  These  amounts  were  transferred 
to  the  credit  of  the  dredge,  and  the  balance  of  its  proposed  cost, 
$126,000,  was  appropriated  by  the  sundry  civil  act  of  May  27,  1908. 

The  Secretary  of  War  on  April  24,  1908,  authorized  the  construc- 
tion of  this  dredge. 

At  the  beginning  of  the  fiscal  year  the  design  of  the  dredge  was 
about  90  per  cent  completed  and  that  of  attendant  plant  about  66 
per  cent.  During  the  past  fiscal  year  these  plans  were  completed 
and  approved  and,  after  advertising  for  proposals,  contracts  were 
made  for  the  dredge,  which  will  be  called  the  ** Pascagoula,^'  at  a 
cost  of  $144,000,  and  for  pontons  for  the  pipe  line  for  $9,120:22, 
both  to  be  delivered  at  Scranton,  Miss.  The  tug  Tuscaloosa  was 
also  purchased  at  a  cost  of  $21,500.  Other  items  or  plant  have  been 
ordered,  such  as  pipe  for  the  pipe  line,  and  attendant  launch  and 
coal  barge.  The  dredge  is  over  80  per  cent  completed  and  the  pon- 
tons over  70  per  cent.  It  is  expected  that  tne  Pascagoula  wiU 
start  from  Baltimore,  where  she  is  being  built,  for  Scranton,  Miss., 
about  the  20th  of  July,  1909. 

The  total  amount  expended  on  this  work  to  June  30,  1909,  was 
$116,115.13. 

July  1,  1908,  balance  unexpended 1200,000.00 

June  30,  1909,  receipts  from  sales 2.10 

200,002.10 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      116,115.13 

July  1, 1909,  balance  unexpended 83,886.97 

July  1,  1909,  outstanding  liabilities 32,000.00 

Julyl,  1909,  balance  available 51,886.97 

July  1,  1909,  amount  covered  by  uncompleted  contracts 38, 020. 22 

(See  Appendix  R  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
n/ivigation.—^n  May  26,  1906,  an  allotment  of  $3,800  was  made 
from  the  indefinite  wreck  appropriation  for  the  purpose  of  removing 
an  old  sunken  dry  dock  from  Mobile  River  at  the  foot  of  Selma 
street.  Mobile,  Ala.  A  former  allotment  was  made  for  the  removal 
of  this  old  dock  in  1893,  but  funds  became  exhausted  before  any 
great  part  of  the  work  had  been  accomplished. 

Witn  the  allotment  of  May  25,  1906,  the  wreck  was  completely 
removed,  exhausting  the  allotment.  The  work  was  finished  in 
December,  1908. 

(See  Appendix  R  14.) 
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EXAMINATION   AND   8UBVET   MADE   IN   OOMPLIANOE   WITH   BIYBB   AND 
HABBOB  ACT  APFBOYED  MABCH   2,  1007. 

Reports  dated  October  21,  1907,  and  October  1,  1908,  on  prelimi- 
nary examination  and  survey,  respectively,  of  BUoxi  Harbor,  Missis- 
sipvi,  vnth  a  view  to  extending  and  aeej>ening  the  channel  into  the  harbor 
ana  around  the  eastern  end  of  the  veninstda  into  the  sheltered  waters  of 
Back  Bay,  were  duly  submitted  oy  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursu- 
ant to  law,  and  were  transmitted  to  Congress  and  printed  in  House 
Document  No.  1088,  Sixtieth  Congress,  second  session.  The  locality 
is  not  considered  worthy  of  further  improvement  by  the  (General 
Ck)vemment  at  the  present  time  in  the  manner  proposed. 

IMPROVEMENT  OF  RIVERS  AND   HARBORS   IN  THE  NEW  ORLEANS. 

LOUISIANA.  DISTRICT. 

This  district  was  in  the  charge  of  Col.  E.  H.  RuflFner,  Corps  of  Engi- 
neers, division  engineer.  Gulf  division,  to  August  20, 1 908,  and  of  Lieut. 
Col.  Lansing  H.  Beach,  Corps  of  Engineers,  division  engineer.  Gulf 
division,  since  that  date,  having  under  his  immediate  orders,  from 
August  29,  1908,  to  February  26,  1909,  First  Lieut.  Wildurr  Willing, 
Corps  of  Engineers,  and  First  Lieut.  R.  R.  Ralston,  Corps  of  Engi- 
neers, since  January  6,  1909. 

1.  Southwest  Pass,  Mississippi  River, — On  February  17, 1898,  Con- 
gress allotted  $10,000  from  the  appropriation  for  closing  crevasse  in 
rass  a  Loutre,  Mississippi  River,  for  the  purpose  of  a  survey  and 
report  by  a  Board  of  Engineer  oflScers  upon  the  practicabihty  of 
securing  a  channel  of  adequate  width  and  35  feet  depth  at  mean  low 
water  of  the  Gulf  of  Mexico  throughout  Southwest  Pass,  Mississippi 
River.  The  survey  was  completed  in  1898  and  report  submitted  on 
January  7,  1899.  This  report  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  1863. 

The  item  in  the  river  and  harbor  act  approved  March  3,  1899,  mak- 
ing appropriation  for  improving  outlet  or  the  Mississippi  River  pro- 
vided for  the  appointment  of  a  Board  of  Engineers  to  prepare  a 
project  for  a  channel  35  feet  in  depth  throughout  Southwest  Pass  and 
appropriated  $20,000  for  expenses  of  the  Board.  The  Board  of  Engi- 
neers appointed  under  provisions  of  this  act  submitted  a  report  and 
project  on  January  11,  1900.  The  report  is  printed  on  pages  2287- 
2302  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  project  of  the  Board  contemplated  securing  a  channel  1,000 
feet  wide  and  35  feet  deep  at  mean  low  water  throughout  the  South- 
west Pass  by  dredging;  the  construction  of  two  jetties  to  main- 
tain the  channel;  the  construction  of  sills  across  Cubits  Gap,  The 
Jump,  and  Baptiste  Collets  Canal;  the  closing  of  all  minor  out- 
lets below  the  forts;  the  construction  of  a  dredge  in  addition  to  the 
one  provided  for  by  the  river  and  harbor  act  of  March  3,  1899,  and 
the  sundry  civil  act  of  June  6, 1900,  under  appropriation  for  improve- 
ing  outlet  of  the  Mississippi  River;  other  necessary  plant,  such  as 
tugboats,  barges,  tracks,  buildings,  etc.,  and  the  purchase  of  land  at 
the  shore  ends  of  the  jetties;  the  whole  estimated  to  cost  $6,000,000, 
and  $150,000  additional  per  annum  for  maintenance. 
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This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902,  which  authorizea  material  modifications  in  the  plans  of  the 
jetties,  and  they  are  now  located  as  shown  on  the  map  printed  with 
Appendix  S  1  of  this  report. 

The  original  project  for  the  expenditure  of  the  funds  appropriated 
for  this  work  contemplated  the  construction  of  a  dredge,  dredging, 
purchase  of  land,  and  construction  of  two  jetties  to  be  built  of  mat- 
tresses and  stone  with  concrete  superstructure. 

AU  of  the  land  below  or  south  of  Pilottown,  on  the  east  bank,  and 
all  that  below  the  United  States  reservation  on  the  west  bank  of 
Southwest  Pass,  containing  about  1,275  acres,  were  acquired  on  July 
10,  1903,  for  use  in  connection  with  the  work. 

Contract  was  entered  into  July  16,  approved  July  31,  1903,  for 
construction  of  the  two  jetties.  The  laymg  of  foundation  mats  in 
the  east  jetty  was  commenced  on  December  31.  1903,  and  in  the  west 
jetty  on  August  30,  1904.  The  work  under  tnis  contract  was  com- 
pleted on  January  5,  1908. 

On  account  of  the  advance  of  the  crest  of  the  bar  at  Southwest 
Pass  since  the  date  of  the  survey  of  1898,  on  which  the  estimates  for 
this  improvement  were  based,  it  became  necessary  to  make  provision 
for  increasing  the  length  of  the  jetties  to  correspond  with  this  advance. 
This  was  done  by  supplemental  contract  dated  July  18,  1905,  the 
increased  cost  or  the  jetties  on  this  account  being  estimated  at 
$465,000.  June  30,  1909,  the  jetties  were  completed;  sills  across 
Cubits  Gap,  The  Jump,  and  additions  to  siJl  across  the  head  of  Pass  a 
Loutre  completed;  coaling  station  and  wharf  at  Burrwood  completed; 
steel  frame  ouilding  30  feet  by  240  feet  completed,  and  machines  and 
ice  plant  installed  therein  now  in  operation. 

K'me  of  eleven  principal  outlets  from  Southwest  Pass  into  adjacent 
bays  were  closed  by  sheet-piling  dams  and  five  minor  outlets  closed. 

The  construction  of  16  dwellings  and  one  office  building  was  com- 
menced May  5,  and  is  still  in  progress. 

Dredging  by  contract  was  completed  December  24,  1908,  and  that 
by  government  dredges  continued. 

By  act  of  May  28,  1908,  Congress  authorized  the  use  of  funds  from 
this  appropriation  in  dredging  snoab  in  the  river  between  Cubits  Gap 
and  Head  of  Passes,  when  necessary  to  secure  a  depth  of  35  feet  witn 
a  practical  width.  The  sum  of  $3,500,000  had  been  appropriated, 
and  the  river  and  harbor  act  of  March  2, 1907,  appropriated  $1,000,000 
additional,  and  authorized  contracts  to  the  further  amount  of 
$1,50D,000,  which  was  appropriated  by  sundry  civil  acts  of  May  27, 
1908,  and  March  4,  1909.  The  river  and  harbor  act  of  March  3,  1909, 
appropriated  $275,000  and  authorized  that  the  sum  of  $600,000, 
or  as  much  as  ma}r  be  necessary  of  the  funds  appropriated  and  author- 
ized, be  applied,  in  the  discretion  of  the  Secertary  (rf  War,  to  the 
construction  of  a  suitable  dred^g  plant. 

In  September,  1904,  the  available  depth  at  mean  low  water  was 
8  feet. 

In  June,  1909,  there  was  an  available  depth  of  35  feet  throughout 
the  Pass  except  as  follows:  On  the  bar,  a  distance  of  2,500  feet 
between  the  35-foot  contours,  with  least  depth  of  22  feet;  at  mile  18, 
a  distance  of  300  feet,  with  least  depth  of  34  feet;  at  mile  13^  a  dis- 
tance of  2,500  feet,  with  least  depth  of  26  feet. 

Usual  variations  of  water  surface,  1.5  feet. 
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The  length  of  Southwest  Pass  from  its  head  to  the  present  sea 
ends  of  the  jetties  is  19  miles. 

The  amount  expended  on  this  work  to  June  30,  1909,  was 
$4,590,604.99. 

The  amount  of  money  available  and  pledged  and  not  covered  by 
contracts  at  the  end  of  the  fiscal  year  is  about  sufficient  to  cover  the 
cost  of  dredging  with  two  dredges,  expenses  of  administration  and 
insj>ection,  and  reasonable  contingencies.  As  recognized  by  the  Board 
on  Southwest  Pass  in  its  report  of  January  11,  1900,  and  as  since 
borne  out  by  experience,  this  work  is  "one  more  than  ordinarily  liable 
to  special  (ufficulties  which  do  not  admit  of  calculation,  such  as  the 
effect  of  storms,  unfavorable  foundations,  and  uncertain  action  of 
the  river  current,'^  and  the  amount  of  funds  available  for  contingen- 
cies should  be  unusually  large. 

It  is  proposed  to  apply  the  additional  appropriation  asked  for  to  the 
prosecution  of  dredgmg  operations,  by  contract  and  otherwise,  as 
may  be  found  most  economical  and  advantageous  to  the  United  States, 
with  a  view  of  obtaining  a  minimum  dejjth  of  35  feet  at  mean  low 
tide,  as  contemplated  by  the  original  project;  to  the  removal  of  the 
Eads  sill  at  the  head  of  the  pass;  to  the  construction  of  the  plant  that 
will  be  necessary  in  the  mamtenance  of  the  improvement,  and  to  the 
payment  of  other  expenses  pertaining  to  the  general  work  of  im- 
provement under  the  approved  project. 

Rules  and  regulations  lor  the  navigation  of  Southwest  Pass,  Mis- 
sissippi River,  were  prescribed  May  29,  1909,  by  the  Secretary  of 
War,  in  pursuance  or  the  provisions  of  section  5  of  the  river  and 
harbor  act  approved  March  3,  1909,  to  take  effect  and  be  in  force  on 
and  after  July  1,  1909. 

July  1,  1908,  balance  unexpended $1,672,845.32 

Amount  allotted  from  appropriation  by  river  and  barbor  act  approved 

MarcbS,  1909 276,000.00 

Amount  appropriated  by  simdry  civil  act  approved  March  4 ,  1909 330, 000. 00 

Miscellaneous  receipts  deposited  to  the  credit  of  the  appropriation 

during  fiscal  year 2, 745. 03 

Transferred  by  Treasury  Department  from  appropriation  for  repairs 
and  incidental  expenses  of  light-houses,  1909,  on  account  of  coal  fur- 
nished to  the  Light-House  Department  by  the  Engineer  Corps 245. 10 

2, 280, 835.  46 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         616,682.16 

July  1,  1909,  balance  unexpended 1,665,153.29 

July  1,  1909,  outstanding  liabilities 34,056.76 

July  1*,  1909,  balance  available.... 1,631,096.64 

July  1, 1909,  amount  covered  by  uncompleted  contracts 56, 751. 03 

Amount  (estimated)  required  for  completion  of  existing  project a  600, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1, 1909 ^960,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  ^e  river  and  harbor  act  of  1899. 

(See  Appendix  Si.) 

a  This  amount  is  estimated  to  construct  a  dredge  to  be  used  in  completing  the 
existing  project,  also  to  be  used  in  maintenance  of  the  improvement. 

b  Of  this  amount  $600,000  is  for  continuing  contract  work  authorised  by  the  river 
and  harbor  act  of  March  3, 1909.  .     ..,  ..  .I/^ 
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2.  Maintenance  and  improvement  of  South  Pass  channel,  MissiS" 
sippi  River. — The  act  of  Congress  of  March  3,  1875,  amended  by  acts 
of  June  19,  1878,  and  March  3,  1879,  made  provision  for  the  construc- 
tion by  James  B.  Eads,  or  his  representatives,  of  jetties  and  other 
works  m  South  Pass  to  secure  and  maintain  a  channel  26  feet  in  depth 
through  the  pass,  and  through  the  jetties  at  the  mouth  of  the  pass  a 
channel  ^'twenty-six  feet  in  depth,  not  less  than  two  hundred  feet  in 
width  at  the  bottom,  and  having  through  it  a  central  depth  of  thirty 
feet  without  regard  to  width."  ^  A  contract  was  made  for  the  mainte- 
nance of  such  cnannel  for  a  period  of  twenty  years. 

On  January  28, 1901,  this  contract  expired,  and  the  work  of  main- 
tenance is  being  continued  under  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  6,  1900,  which  provides  that  at  the  ter- 
mination of  the  contract  with  the  representatives  of  the  estate  of 
James  B.  Eads,  deceased,  the  Secretai^  of  War  shall  take  chaise  of 
and  maintain  the  channel,  jetties,  and  auxiUary  works  at  South  rass. 
for  which  a  sum  not  to  exceed  $100,000  per  year  is  appropriated  until 
otherwise  provided  hj  law. 

Additional  appropriations  amounting  to  $315,000  have  since  been 
made  for  the  purchase  of  land  at  Soutn  Pass,  for  dredging,  and  for 
other  necessary  expenses  to  maintain  the  channel  with  the  utmost 
efficiency.  Bv  act  of  May  28,  1908,  Congress  authorized  the  use  of 
funds  from  this  appropnation  in  dredging  shoals  in  the  river  be- 
tween Cubits  Gap  and  Head  of  Passes,  when  necessary  to  secure  a 
depth  of  35  feet,  with  a  practical  width. 

Dredging  operations  have  been  carried  on  with  United  States  plant 
and  the  jetties  and  auxiliary  works  have  been  maintained  in  good 
condition  by  the  addition  from  time  to  time,  as  required,  of  willows, 
stone,  piles,  and  waling  timber. 

The  lands  along  both  sides  of  South  Pass  from  Head  of  Passes  to 
the  Gulf,  containmg  about  6,994  acres,  together  with  the  buildings 
thereon,  were  acquired  by  purchase  July  8,  1903,  the  price  paid  being 
$35,000. 

Experience  has  shown  that  in  order  to  maintain  the  channel  with 
the  utmost  efficiency  and  to  meet  the  demands  of  the  commerce  of  the 
port  of  New  Orleans  the  amount  of  the  annual  appropriation  au- 
thorized by  the  act  of  June  6.  1900,  should  be  increased.  If  other 
fimds  than  the  $100,000  provided  by  the  act  of  June  6,  1900,  had  not 
been  available  during  the  past  fiscal  year  it  would  have  been  neces- 
sary to  suspend  dredging  operations  and  the  work  of  maintaining  the 
channel  would  have  been  considerably  curtailed.  During  the  period 
that  it  is  necessary  to  keep  South  Pass  open  to  navigation,  or  imtil 
the  commerce  is  diverted  through  Southwest  Pass  by  the  opening  of 
that  channel  to  navigation,  the  annual  appropriation  should  be  at 
least  $180,000.  It  is  believed  that  after  the  Southwest  Pass  is  opened 
to  navigation  the  work  of  maintaining  the  channel  through  South 
Pass  may  be  discontinued. 

The  sum  of  $1,028,412.26  was  expended  on  this  work  from  January 
29,  1901,  to  June  30, 1909. 
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Comparative  ttaiemeni  of  receipts  and  shipmenti/or  eight  yean  far  the  port  of  New 

Orleane,  La. 


CfttendaryMT. 

Tods. 

Chuige  in  toniiAge  from 
previous  year. 

iDcnass. 

Decrease. 

VKA 

4,213,860 
3,385,686 
3,062,506 
2,853,926 
3,478,976 
4,023,156 
3,527,097 
3,088,472 

1,440,224 

1902 

828,183 

1903 

323,180 

1904 

*" '626,056' 
544,180 

208,580 

1906 

1906 

1907 

400,069 

1908 

488,625 

Since  the  United  States  took  charge  of  the  maintenance  of  the  chan- 
nel, January  29,  1901,  there  has  been  a  general  increase  in  the  availa- 
ble navigatile  depth  of  3  feet,  the  maximum  draft  that  could  be  carried 
on  June  30,  1909,  being  29  feet. 

The  usual  variation  of  level  of  water  surface  is  from  zero  at  the 
mouth  to  2i  feet  at  the  head  of  the  pass,  due  to  the  stage  of  the  river, 
and  from  1.1  feet  at  the  mouth  to  0.7  foot  at  the  head,  due  to  tide. 

No  detailed  data  or  statistics  are  at  hand  showing  the  effect  on 
freight  rates  of  the  increased  depth  of  chaimel.  The  number  of  deep- 
draft  steamers  has  increased,  and,  being  able  to  carry  full  cargoes,  the 
earning  and  business  of  the  port  of  New  Orleans  have  increased  and 
the  freight  rates  decreased.  The  magnitude  of  the  commerce  of  the 
port  of  New  Orleans  is  best  illustrated  by  the  tabulated  commercial 
statistics  above.  These  figures  are  necessarily  incomplete,  as  it 
is  impracticable  to  secure  statements  covering  all  the  receipts  and 
shipments  for  any  given  period.  It  may  be  sarely  assumed,  however, 
that  the  total  greatly  exceeds  that  shown  in  the  above  comparative 
statement. 

APPROPBIATION  FOB  nSCAL  TEAR   1908. 

July  1,  1908,  balance  unexpended |14, 189. 18 

June  30,  1909,  amount  expended  during  fisced  year 3, 789. 18 

June  30, 1909,  amount  reverted  to  the  Treasury  during  fiscal  year 10, 400. 00 

AFPBOPRIATION  FOB  FISCAL  TEAR  1909. 

July  1,  1908,  amount  appropriated  by  emergency  river  and  harbor  act  of 
June  6,  1900 $100,000.00 

June  30,  1909,  amoimt  expended  during  fiscal  year  for  maintenance  of 
improvement 89, 300. 60 

July  1,  1909,  balance  unexpendc  1 10,699.40 

July  1,  1909,  outstanding  liabilitiej 2, 563. 90 

July  1, 1909,  balance  available 8, 135. 50 

July  1, 1909,  amount  covered  by  imcompleted  contracts 8, 135. 50 

APPROPRIATION,  ACT  OF  MARCH  2,  1907. 

July  1, 1908,  balance  unexpended |15, 802. 17 

June  30,  1909,  amount  expended  during  fiscal  year 3, 517. 17 

July  1, 1909,  balance  unexpended 12, 285. 00  i 
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MAINTBNANOB   OV  SOUTH   PASS   OHANNBL,    MISSISSIPn    RIYBB   (1909)   (SUNDBT    CIVIL 

ACT  OF  MAY  27,  1908). 

July  1, 1908,  balance  available $50, 000.  00 

Traiisferred  by  Treasury  Department  from  appropriation  for  repairs  and 
incidental  expenses  of  lignt-houses,  1909,  on  account  of  services  ren- 
dered by  Engineer  Corps  in  making  repairs  to  light-house  wharf  and 

beacon 97. 45 

Transferred  by  Treasury  Department  from  appropriation  for  collecting  the 
revenue  from  customs,  1909,  on  account  of  services  rendered  by  the 
Engineer  Corps  in  driving  piles  at  customs  wharf,  Port  Eads,  La 44. 10 

50, 141.  55 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 22, 98a  03 

July  1,  1909,  balance  unexpended 27, 158. 52 

July  1,  1909,  outstanding  liabilities 9, 908. 52 

July  1, 1909,  balance  available 17,250.00 


July  1,  1909,  amount  covered  by  uncompleted  contracts 17, 250. 00 

MAINTENANCE  OV  SOUTH  PASS  CHANNEL,  MISSISSIPPI  RIVER. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  of  March  3, 

1909 «$80,000.00 

July  1, 1909,  balance  available 80, 000. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 «80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  2.) 

S.  Examinations  and  surveys  at  South  Pass,  Mississippi  River. — 
The  act  of  Congress  approved  March  3,  1875,  recjuired  examinations 
and  surveys  to  oe  maae  at  South  Pass,  Mississippi  River,  and  repjorts 
upon  the  aepth  of  water  and  width  of  channel  secured  and  maintained 
from  time  to  time  in  said  channel,  together  with  such  other  informa- 
tion as  the  Secretary  of  War  mignt  direct.  Under  the  terms  of  the 
acts  of  August  11,  1888.  and  June  13,  1902,  an  annual  appropriation 
of  $10,000  IS  made  available  for  this  work.  By  act  of  M!ay  28,  1908, 
Congress  authorized  the  use  of  funds  from  this  appropriation  in 
dredging  shoals  in  the  river  between  Cubits  Gap  and  Head  of  Passes 
when  necessary  to  secure  a  depth  of  35  feet,  with  a  practical  width. 

Up  to  January  29,  1901,  the  work  of  making  examinations  and 
surveys  at  Soutn  Pass  was  carried  on  under  the  provisions  of  the 
acts  of  March  3,  1875,  and  August  11,  1888.  From  January  29, 
1901,  to  June  30,  1902,  examinations  and  surveys  were  made  with 
fimds  appropriated  by  act  of  Jime  6,  1900,  for  maintenance  of  South 
Pass  channel. 

Since  Jime  30,  1902,  imder  the  act  of  Jime  13,  1902,  repeated  sur- 
veys have  been  made  of  the  shoaler  localities  in  Soutn  Pass.  Com- 
plete surveys  of  the  jetty  channel  and  of  the  channel  beyond  the  ends 
of  the  jetties  to  deeper  water  in  the  Gulf  were  made  each  month 
during  the  fiscal  year.  A  detailed  annual  survey  was  made  of  the 
14  miles  of  channel  from  the  main  river  to  deep  water  in  the  Gulf. 

.  a  This  amount  exclusive  of  regular  annual  appropriation  of  |100,000. 
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Discharge  measurements  were  made  of  each  of  three  passes  during 
hidb  water. 

The  expenditures  during  the  year  amounted  to  $9,050,  for  services. 

The  total  amount  expended  upon  this  work  to  June  30,  1909,  was 
1331,272.97.  These  figiures  can  not  be  taken  as  being  absolutely 
accurate,  because  the  records  prior  to  the  act  of  June  13,  1902,  are 
somewhat  confused  and  do  not  seem  to  have  been  kept  in  sufficient 
separate  detail  to  show  the  exact  expenditiu*e  for  surveys  in  the 
early  years  of  this  improvement,  llie  amount  ^ven  may  be 
accepted  as  within  a  few  dollars  of  the  actual  expenditiu*e. 

Statement  of  expenditures  on  account  of  appropriation  for  examinations  and  surveys  at 
South  PasSy  Mississippi  River ,  from  July  1,  1908 ,  to  June  SO,  1909 ,  inclusivey  made 
in  compliance  with  tne  river  arid  harbor  act  of  June  13,  190t. 

Services 19,060.00 

APPHOPRIATION  FOR  FISCAL  TEAR  1908. 

Julyl,  1908,  balance  unexpended 11,060.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 050. 00 

APPROPRIATION  FOR  FISCAL  TEAR  1909. 

July  1, 1908,  amount  appropriated  by  river  and  harbor  act,  June  13, 1902, 

forfiecal  year  1909 $10,000.00 

June  30, 1909,  amount  expended  during  fiscal  year 8,000. 00 

July  1, 1909,  balance  unexpended 2,000. 00 

July  1, 1909,  outstanding  liabilities 2,000.00 

Ju ly  1, 1909,  total  cost  of  operations  during  fiscal  year 10, 000. 00 

Amoimt  available  for  expenditure  in  fiscal  year  ending  June  30,  1911,  in 
addition  to  the  balance  unexpended  July  1 ,  1909 « 10, 000. 00 

(See  Appendix  S3.) 

4.  Bayou  Plaquemine.  Orand  River,  and  Piaeon  hayous,  Louisi- 
ana.— Prior  to  1867  the  largest  steamboats  could  pass  ttirough  Bayou 
Plaquemine  into  Grand  Lake  and  other  connecting  water  routes, 
but  at  that  time  the  police  jury  of  Iberville  Parish  closed  the  bayou 
by  means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi. 
Grand  River  and  Pigeon  bayous  were  obstructed  by  snags,  logs, 
overhanging  trees,  and  sand  bars. 

The  present  project  is  based  upon  legislation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  February  11,  1887,  and  pro- 
vides for  dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  and 
6  feet  deep  from  deep  water  up  to  the  Plaquemine  dike,  construct- 
ing a  lock  to  connect  the  bayou  with  the  Mississippi  River,  securing 
the  mouth  of  the  bayou  from  further  caving,  and  removing  obstruc- 
tions from  Grand  River  and  Pigeon  bayous;  total  estimated  cost, 
$1,708,250,  subsequently  mcreased  to  $1,740,000. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of 
126  feet. 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  head 
of  the  Dayou  was  added  to  the  improvement  in  1888,  and  in  act  of 

•This  amount  is  the  r^;ular  annual  appropriation  authorized  by  the  river  and 
harbor  acts  of  August  11, 1888,  and  June  13, 1902. 
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July  13,  1892,  the  improvement  of  Grrand  River  and  Pigeon  bayous 
was  also  incorporated  therein. 

The  act  of  Jime  3,  1896,  authorized  continuing  contracts  to  be 
made  to  complete  the  project  of  improvement  not  to  exceed 
$1^173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
pnated.  Of  this  amoimt  $1,160,000  was  subsequently  appropriated. 
6v  act  of  March  3,  1905,  $35,000  was  appropnated  for  maintenance 
of  improvements,  and  contracts  not  to  exceed  $100,000,  exclusive  of 
the  amoimts  theretofore  appropriated,  were  authorized  for  complet- 
ing improvement.  The  latter  amount  was  appropriated  by  sundry 
civil  act  of  Jime  30,  1906. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $100,000 
"for  construction  of  a  dredge  and  maintenance. 

The  river  and  harbor  act  of  March  3,  1909,  appropriated  $50,000 
for  maintenance. 

Contract  for  the  rectification  of  Bayou  Plaquemine  under  the  modi- 
fied project  of  April  10,  1899.  was  made  July  15,  1899.  To  June  30, 
1909,  520,460  cubic  vards  oi  material  were  removed  in  accordance 
with  the  terms  of  the  contract.  In  addition,  16,500  cubic  yards 
was  removed  imder  supplemental  contract  from  a  portion  of  the 
channel  which  had  shoaled.  A  partial  channel  was  dredged  through 
portions  of  the  bayou  up  to  the  dike  at  the  bayou  approach  to  the 
lock,  and  work  was  suspended  on  Jime  27,  1905,  until  the  lock  should 
be  opened  to  navigation.  Work  of  dredging  was  resumed  at  the 
river  end  of  the  lock  April  30,  1909. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securii^  the  bank  of  the  Mississippi  River  at  tne  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  interval 
of  500  feet  opposite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.  On  November  30,  1901,  and  January  29,  1902, 
two  mattresses,  400  by  600  feet  and  400  bv  450  feet,  respectively,  were 
sunk  in  the  river  and  heavily  loaded  with  stone  for  protection  of  the 
banks  near  the  proposed  approach  to  the  lock. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  availaole  were  insuflBcient  to  warrant  its  conmiencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Revised 
plans  and  specifications  for  the  construction  of  the  lock  and  ap- 
•  preaches  were  approved  October  27,  1897,  and  December  2,  1897,  re- 
spectivelv,  and  a  continuing  contract  for  the  work  was  made  May  28, 
1898.  The  work  was  commenced  in  August,  1898.  Under  this 
contract  the  floor  and  walls  of  the  lock  were  completed,  and  miter 
sills,  inlet  pipes,  and  snubbing  hooks  placed.  By  direction  of  the 
Chief  of  Engineers  the  contract  was  annulled  upon  payment  of  the 
retained  percentages  and  other  items,  aggregating  $24,236.41.  Re- 
vised plans  for  construction  of  lock  gates  and  of  the  approaches  to 
the  lock,  including  excavation  and  ml,  were  approved  on  June  11, 
1903. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side 
and  0.31  acre  on  the  south  side  were  purchased  August  24, 1900,  for 
$7,600. 
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A  protection  levee  was  built,  under  contract,  from  the  northeast 
comer  of  the  lock  to  connect  with  the  main  levee  system  in  front  of 
the  lock.     The  work  was  completed  August  8. 1902. 

The  contract  for  the  lock  ^ates  was  completed  May  5,  1906,*  the 
gates  being  accepted  on  that  date. 

The  contract  with  the  Otis  Elevator  Company,  dated  November  18, 
1899^  for  furnishing  and  erecting  operating  machinery  and  power 
house  was  complete  August  31,  1906.  The  total  cost  of  the  work 
under  this  contract  was  $114,000. 

A  contract  was  made  February  13,  1905,  for  constructing  pro- 
tection levee  and  making  a  portion  of  the  fill  behind  the  lock  waUs. 
The  work  was  commenc^  in  March,  1906,  and  was  completed  Janu- 
ary 28,  1907.  The  total  quantity  of  material  placed  imder  this  con- 
tract was  39,940  cubic  yards,  costing  $23,564.60. 

A  contract  was  made  Jime  6. 1905,  for  construction  of  the  approach 
at  the  bayou  end  and  part  or  the  approach  at  the  river  end  of  the 
lock.  Work  under  this  contract  was  commenced  on  October  10, 1905, 
and  was  completed  in  February,  1908.  Under  this  contract  there 
were  excavated  and  placed  behind  the  lock  walls  65,729  cubic  ^ards 
of  material;  2,131  35-foot  piles  and  1,690  50-foot  piles  were  driven; 
9,855  cubic  yards  of  concrete  were  placed  in  approach  walls;  11  snub- 
bing posts  were  placed;  the  total  contract  cost  was  $120,48^.35. 

A  contract  was  made  August  7,  1906,  for  excavation  and  con- 
struction of  river  approach  and  back  fill  of  lock.  Work  imder  this 
contract  was  commenced  in  September,  1906,  and  at  the  end  of  the 
fiscal  year  a  total  of  14,600  cubic  yards  of  earth  had  been  moved 
from  the  old  levee  and  placed  in  the  protection  levee  at  river  end; 
33,688  cubic  yards  of  earth  had  been  excavated  and  placed  behind  the 
lock  walls,  and  11,744  cubic  yards  had  been  excavated  from  the  river 
approach  and  spoiled;  1,311  50-foot  piles  had  been  fmnished  and 
1,100  driven;  2,643  cubic  yards  of  concrete  had  been  placed  in 
approach  walls,  and  4,100  cubic  yards  of  sand  and  gravel  nad  been 
furnished.  The  total  amount  earned  by  the  contractor  was  $72,382.88, 
of  which  $13,428.48  was  expended  during  the  fiscal  year  1909. 

By  supplemental  agreement  dated  September  28,  1908,  the  work 
of  building  river  approach  walls,  and  the  work  of  driving  piles,  except 
two  pile  clusters,  was  stopped. 

For  maintaining  the  dredged  channel  through  Bavou  Plaauemine 
and  Grand  River  and  for  removing  sediment  from  the  lock  cnamber 
the  construction  of  a  dredge  was  authorized  by  river  and  harbor  act 
of  March  2,  1907.  In  the  estimate  for  this  work  it  was  proposed  to 
expend  $60,000  for  the  dredge  and  to  operate  same  for  two  years  at 
$15,000  per  year;  contingencies,  $10,000. 

A  board  appointed  in  May,  1907,  to  examine  and  report  concerning 
this  improvement  recommended  that  the  back  filling  behind  lock  and 
wing  walls  should  be  completed  as  soon  as  possible;  that  while  it  was 
being  placed  the  lock  walls  should  be  tied  together  with  steel  rods 
and  tumbuckles,  and  that  as  soon  as  the  back  filling  was  completed 
the  lower  lock  gate  should  be  calked  and  the  lock  nlled  with  water 
and  left  so  for  at  least  a  month,  after  which  the  lock  should  be  emptied 
and  the  gates  readjusted. 

No  proposals  were  received  when  bids  for  back  filling  were  first 
opened,  September  16,  1907.  Placing  of  tie-rods  was  completed  in 
October. 
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The  Board  was  reconvened  and  renewed  its  recommendations  that 
the  back  filling  be  completed  as  soon  as  pc^ible,  and  recommended 
that  additional  tie-rods  be  placed  in  the  yicinity  of  the  quoins  and 
gate  i-ecesses;  also  that  a  further  appropriation  of  $50,000  be  secured, 
if  possible,  for  the  completion  of  the  lock  and  appurtenances. 

On  March  8,  1908,  a  supplemental  contract  was  made  with  W.  O. 
Burton  &  Co.  for  the  back  filling,  which  was  commenced  March  17 
and  completed  April  28.  A  totfu  of  24,203  cubic  yards  was  placed, 
at  a  cost  of  $22,992.85. 

On  February  24,  1908,  a  contract  was  made  with  A.  Baldwin  &  Co. 
for  the  extra  tie-rods  and  tumbuckles,  deUvery  to  be  completed 
March  17.  The  tumbuckles  were  not  deUvered  imtil  April  25,  when 
the  back  fiUing  was  practically  completed,  and  therefore  the  extra 
rods  were  not  placed. 

The  calking  of  the  lower  gate  was  completed  May  11,  and  pumping 
water  into  the  lock  commenced  next  day.  It  soon  became  apparent 
that  the  leakage  under,  around,  and  through  the  gate  was  so  excessive 
that  the  dredge  could  not  alone  fill  the  lock,  and  two  18-inch  siphons 
were  installed.  Later  a  cut  was  made  in  the  levee  and  two  15-inch 
and  one  18-inch  pi  e  placed  therein  in  order  to  allow  direct  flow  of 
water  froqi  the  Mississippi  River  into  the  forebay  of  the  lock.  On 
June  9  the  depth  of  water  in  the  lock  was  43  feet,  and  this  depth  was 
maintained  during  the  month  for  the  water  test  recommended  by  the 
Board  of  Engineer  officers. 

This  test  was  completed  July  10,  1908,  and  the  lock  was  xmwatered, 
cleaned,  and  the  gates  readjusted.  Water  was  let  into  the  lock  from 
the  bayou  on  March  5,  1909,  and  from  the  river  on  March  12. 

The  sum  of  $1,704,224.45  had  been  expended  on  this  improvement 
to  June  30,  1909,  including  $1,000  withdrawn  by  the  Chief  of  Engi- 
neers June  20,  1901,  for  office  expenses,  and  $43.06,  Treasury  settle- 
ments April  13,  1908,  and  February  23,  1909,  for  transportation, 
and  also  including  $32,318.15  expended  in  back  filling  and  testing 
the  lock  in  accordance  with  the  recommendations  of  the  Board  or 
Engineers.  Of  the  total  amount  it  is  estimated  $17,371.66  was 
applied  to  the  maintenance  of  the  improvement. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  maintenance  of  channel  depths  in  the 
bayou  by  dredging  and  snagging. 

Comparative  statement  of  receipts  and  shipments /or  ten  years. 


Calendar  year. 

Tons. 

Change  in  tonnage  from 
previous  year. 

Increase. 

Decrease. 

1899 

ni,750 
88,543 
283,000 
292,000 
302,500 
318.000 
706,000 
672,000 
534,744 
553,916 

22,449 

1900 : 

23,207 

1901 ^ 

194.457 
9.000 
10,500 
15,500 

388,000 

1902 

1903 

1904 

1905 

1906 

134,000 

1907 

37,256 

1908 

19,172 
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On  page  441,  Annual  Report  of  the  Chief  of  Engineers  for  1908, 
reference  is  made  to  reports  on  examinations  and  surveys  of  this 
stream. 

July  1, 1908,  balance  unexpended «$275,775.83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 50,000.00 

325, 775. 83 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 6  $70, 000. 28 

June  30  1909,  amount  reverting  to  Treasury  and  de- 
posited to  the  credit  of  the  appropriation  for  operating 
and  care  of  canals,  etc 169. 13 

70, 169. 41 

July  1, 1909,  balance  unexpended 256, 606. 42 

July  1, 1909,  outstanding  liabilities 15, 453. 34 

July  1,  1909,  balance  available 240, 153. 08 

July  1, 1909,  amoimt  covered  by  uncompleted  contracts 140, 431. 05 

'Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 10,000.00 

Submitted  in  compliance  with  req^uirements  of  rnmdry  civil  act  of  June 

4,  1907,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  S  4.) 

5,  Bayou  Teche,  Louisiana. — Bayou  Teche  is  an  important  com- 
mercial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the 
Gulf  of  Mexico  through  Atchafalaya  River.  Prior  to  improvement 
it  had  a  depth  of  8  feet  to  St.  MartinviUe,  La.,  but  navigation  was 
rendered  dangerous  by  numerous  obstructions.  Above  St.  Martin- 
viUe the  bayou  was  navigable  by  steamboats  during  high  water.  The 
project  of  1870  provided  for  removal  of  obstructions  from  the  head 
to  the  mouth  or  the  bayou.  Work  under  this  project  was  carried 
on  from  1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks, 
overhanging  trees,  and  a  number  of  bars.  The  improvement  was  not 
permanent  and  otner  obstructions  formed. 

The  Droject  of  1891  provided  for  the  removal  of  obstructions  be- 
tween ot.  MartinviUe,  La.,  and  the  mouth  of  the  bayou,  a  distance  of 
about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obstructions  being  removed  as  appropriations  were  made. 

The  project  was  modified  by  the  river  and  harbor  act  approved 
March  2,  1907,  with  a  view  to  obtaining  a  6-foot  navigation  to 

a  Balance  unexpended  from  appropriations  for  improving  Bayou 
Plaquemine $273,093.98 

Balance  unexpended  from  appropriations  for  operating  and  care  of 
canals,  etc 2,681.8* 

Total  balance 275, 775. 83 

^Amount  expended  from  appropriations  for  improving  Bayou  Plaque- 
mine: 

As  per  vouchers $67, 483.  20 

Tr^ury  settlement 4. 36 

67,487.56 

Amount  expended  from  appropriation  for  operating  and  care  of  canals, 

etc 2,512.72 

70,000.281^ 
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Amaudville,  in  accordance  with  the  report  submitted  in  House  Docu- 
ment No.  527,  Fifty-ninth  Congress,  first  session,  at  an  estimated 
cost  of  $111,000,  by  dredging,  removal  of  snags,  etc.,  and  construction 
of  a  lock.  The  expenditure  for  a  6-foot  navigation  to  Amaudville 
is  contingent  upon  all  lands  necessary  for  lock  and  dam  purposes  and 
canal  feeders  being  deeded  to  the  United  States  free  of  cost  and  upon 
the  United  States  being  secured  against  possible  claims  for  damages 
resulting  from  the  overflow  of  lands  by  reason  of  the  lock  and  dam 
improvement  or  from  the  draining  of  Spanish  Lake. 

To  guarantee  the  United  States  against  any  claims  for  overflow, 
bonds  were  issued  by  municipalities  in  St.  Martins  Parish  to  the 
amount  of  $10,000,  but  it  was  decided  by  the  Acting  Judge- Advocate- 
General  that  such  Donds  w^re  invaUd.  An  effort  was  made  to  secure 
bonds  from  responsible  bonding  companies,  but  bonds  in  perpetuity 
could  not  be  ootained.  The  conditions  of  the  act  are  now  under 
consideration  by  the  Judge-Advocate-Greneral  and  Engineer  Depart- 
ment, and  it  is  probable  that  some  way  of  fulfilUng  the  requirement 
will  be  decided  upon  to  permit  the  work  to  be  started. 

Proportion  of  tne  project  completed:  To  June  30,  1909,  no  work  of 
construction  had  begun.  The  maximum  draft  that  can  be  carried  is 
4  feet.  The  variations  of  water  level  between  high  and  low  water  is 
12  feet  (exceptional  floods  not  included). 

A  deed  of  tne  land  required  for  lock  and  canal  feeders  was  forwarded 
to  theAttomey-General  for  opinion  as  to  the  validity  of  title.  It  was 
returned  approved  April  23,  1909,  and  was  recorded  May  1,  1909,  in 
Book  No.  70,  pages  559-563,  at  St.  Martinville,  in  the  parish  of  St. 
Martin,  La. 

To  June  30,  1909,  $97,567.76  had  been  expended  upon  this  work, 
of  which  $10,733.46  was  for  maintenance  ana  $4,293.53  for  expenses 
of  resurvey  of  the  bayou  and  $82,540.77  for  works  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
4  feet.  The  usual  variation  ot  level  of  water  surface  is  not  defi- 
nitely known. 

The  bayou  is  navigable  to  St.  Martinville,  75  miles  from  its  mouth. 
The  effect  of  the  project  on  freight  rates  is  not  positively  known. 

It  is  proposed  to  applv  the  appropriation  recommended  to  dredging 
shoals  and  removing  obstructions  in  the  channel  as  far  up  as  the 
proposed  site  of  the  lock,  3^  miles  below  St.  Martinville,  La.,  and 
to  removal  of  snags,  overhanging  trees,  and  other  obstructions  above 
that  point  and  the  construction  of  the  lock  and  dam. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Calendar  year. 


1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Change  In  tonn^ie  from 
previous  year. 


272,975 
212, 109 
335,583 
404,454 
450.542 
362.706 
701,243 
706,091 
580,216 
615,679 


Increase. 

Decrease. 

13, 116 

60,860 

123, 474 

68,871 

46,088 

338.537 

87,836 

4;  848 

125,875 

64,537 
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July  1, 1908,  baUnce unexpended <»|130,510.72 

Amount  allotted  horn  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

135, 510. 72 
June  30,  1909,  amount  expended  during  fiscal  year,  for  wcnrks  of  im- 
provement          « 1,578.48 

July  1,  1909,  balance  unexpended «133, 932. 24 

July  1,  1909,  outstanding  luibilitiee 150. 00 

July  1,  1909,  balance  available 133, 782. 24 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  excluFive  of 
the  balance  unexpended  Julv  1, 1909 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  5.) 

6.  Inland  waterway  from  Franklin  to  Mermentau,  La. — ^The  proj- 
ect for  this  waterway  was  adopted  by  Congress  March  2.  1907, 
and  provides  for  a  channel  5  feet  aeep  and  40  feet  bottom  widtn,  with 
appropriate  side  slopes.  The  channel  proposed  was  to  run  from 
Bayou  Teche  near  Franklin,  La.,  to  Cote  Blanche  and  VermiUon  bays 
by  a  dredged  canal  and  existing  drainage  canals  or  bayous,  thence 
up  Schooner  Bayou,  thence  bv  a  dredged  canal  to  White  Lake ;  across  • 
white  Lake,  thence  by  a  dredged  canal  to  Grand  Lake  and  across  this 
lake  to  Lake  Misere,  west  of  the  Mermentau  River,  at  an  estimated 
cost  of  $289,292,  with  an  estimated  cost  for  maintenance  of  $20,000 
per  year.  The  construction  of  a  lock  at  a  suitable  point  between 
VermiUon  Bay  and  White  Lake  has  been  found  necessary  for  the 
purpose  of  regulating  the  flow  through  the  canal  with  a  view  to 
preventing  damage  to  rice  lands  by  reason  of  contamination  of  the 
waters  of  White  Lake  by  salt  water. 

The  act  of  March  2,  1907,  appropriated  $89,292,  and  contracts  were 
authorized  to  complete  the  project  not  to  exceed  $200,000,  all  of 
which  has  since  been  appropriated. 

Under  the  general  project  the  right  of  way  must  be  furnished  with- 
out cost  to  the  United  States. 

The  proposed  waterway  must  cross  the  right  of  way  of  the  Southern 
Pacific  Railroad,  and  a  bridge  for  the  service  of  the  railroad  will  be 
necessary.  The  War  Department  has  decided  that  the  cost  of  this 
bridge  must  be  borne  by  the  United  States. 

The  amount  expended  to  June  30,  1909,  is  $14,183.02,  for  inspec- 
tions of  the  various  routes  and  for  surveys  and  dredging. 

The  available  balance  and  the  appropriation  reconmiended  for  the 
fiscal  year  1911  will  be  applied  to  completion  of  dredging  and  main- 
tenance of  improvement,  m  accordance  with  the  adopted  project. 

The  report  on  the  examination  of  the  inland-waterway  channel  is 
printed  in  House  Document  No.  640,  Fifty-ninth  Congress,  second 
session. 

a  These  amounts  include  expenditures  from  and  balance  unexpended  of  allotment 
of  $500  made  January  11,  1908,  from  emergency  appropriation  of  March  2,  1907: 

Improving  Bayou  Teche |1, 540. 77 
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A  change  of  the  route  between  Vennilion  Bay  and  the  Teche  was 
authorized  by  the  river  and  harbor  act  of  March  3,  1909. 

The  field  work  on  preUminary  examinations  and  surveys  for  deter- 
mining the  best  route  for  this  section  of  the  canal  were  completed  on 
Jime  11,  but  the  selection  of  the  route  for  this  portion  of  the  canal 
is  so  intimately  connected  with  that  for  the  deeper  canal,  for  which 
Congress  authorized  a  survey  by  the  river  and  harbor  act  of  March  3, 
1909,  that  it  must  necessarily  be  practically  determined  by  the  latter. 
It  would  be  poor  poUcy  to  locate  the  5-foot  canal  on  a  Une  which  would 
not  permit  its  suosequent  enlargement  to  the  9-foot  canal  proposed. 

Jiily  1,  1908,  balance  unexpended $182,377.08 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100, 000. 00 

Receipts  n-om  sales  of  blueprints  during  fiscal  year 5. 60 

282,382.58 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |7, 262. 44 

Amount  withdrawn  through  Treasury  settlement 5. 66 

7,268.10 

July  1,  1909,  balance  unexpended 275,114.48 

July  1,  1909,  outstanding  liabilities 796.32 

July  1, 1909,  balance  available 274, 318. 16 

July  1,  1909,  amount  covered  by  uncompleted  contracts 66, 976. 88 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 25,000.00 

Su omitted  in  compliance  with  re(^uirements  of  simdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  S  6.) 

7.  Mouth  and  passes  of  Calcasieu  River,  Louisiana. — Prior  to  im- 
provement there  existed  a  depth  of  6^  feet  over  the  outer  bar  at  the 
entrance  to  Calcasieu  Lake.  The  lake  was  15  miles  in  length,  with 
a  depth  of  6  feet.  The  depth  of  water  over  the  inner  bars  was  3i 
feet,  and  from  the  upper  bar  to  Lake  Charles,  La.,  the  river  was  not 
less  than  8  feet  deep. 

Under  the  original  project  of  1872,  with  the  modification  of  1881, 
a  channel  8  feet  in  depth,  70  feet  wide,  and  7,500  feet  in  length  was 
cut  through  the  inner  bars  during  1874,  1882,  and  1883;  but  this 
channel  having  shoaled  to  SJ  feet,  it  was  redredged  in  1886,  under 
the  project  of  that  year,  and  a  plank  revetment  to  provide  against 
refilling  was  commenced.  The  noncompletion  of  this  revetment 
caused  the  refilling  of  the  channel.  There  was  expended  on  this 
project  $54,158.86. 

The  project  adopted  by  the  act  of  September  19,  1890,  provides 
for  the  redredging  of  a  channel  8  feet  in  depth  through  the  inner  bars 
and  revetting  this  channel,  to  construct  parallel  jetties  of  brush  and 
stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  a  channel 
between  these  jetties  to  a  depth  of  12  feet,  if  necessary.  The  total 
estimated  cost  of  the  jetties  was  $600,000. 

Under  this  project  the  revetment  was  completed  in  August,  1893. 
A  channel  8  feet  deep  and  50  feet  wide,  connecting  deep  water  in 
Calcasieu  Pass  and  Lalte,  was  dredged  in  1894,  1895,  and  1898.  Con- 
struction of  the  east  jetty  was  carried  on  in  1894,  1895,  and  1896, 
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and  of  the  west  jetty  in  1897.  In  1900  the  foundation  of  the  west 
jetty  was  extended  1,000  feet,  making  its  total  length  3,200  feet. 

By  May,  1905,  the  channel,  dredged  to  a  depth  of  8  feet  in  1903 
through  the  inner  pass,  had  shoaled  to  less  than  4  feet,  and  the 
revetment  placed  for  protection  of  this  channel  had  almost  entirely 
disappeared. 

The  channel  through  the  outer  pass  between  the  jetties  had  a 
depth  at  low  tide  of  about  10  feet,  which  is  ample  for  the  present 
needs  of  navigation,  considering  the  condition  of  cnannel  through  the 
inner  pass. 

Under  the  project  for  expenditure  of  amount  appropriated  by  act 
of  March  3,  1905,  a  survey  was  made  from  the  mouth  of  the  river  to 
the  outer  pass;  the  channel  at  the  inner  pass  was  redredged  to  a 
depth  of  7  feet  and  width  of  100  feet  for  a  length  of  24,000  feet;  the 
channel  at  the  mouth  of  the  river  was  redredged  to  a  depth  of  7  feet 
and  width  of  100  feet  for  a  length  of  10,000  leet;  the  entire  channel 
through  the  lake  was  marked  by  creosoted  pile  clusters,  54  in  number, 
at  intervals  of  1,500  feet:  and  the  revetment  at  lower  end  of  lake 
(inner  f  ass)  was  rebuilt  tor  a  length  of  8,230  feet.  Dredging  and 
marking  channel  were  completed,  under  contract,  August  25,  1906, 
and  repairs  to  revetment  April  6,  1907. 

Project  for  maintenance  of  the  improvement  was  adopted  in  act  of 
March  2,  1907. 

It  is  proposed  to  apply  available  funds  toward  the  construction  of 
a  combmea  dredge  and  snag  boat  and  to  the  operation  of  the  dredge 
for  the  maintenance  of  the  authorized  depths  m  the  channels  at  the 
mouth  and  passes  of  the  river.  On  June  30,  1909,  this  boat  was 
three-fourths  completed. 

The  amount  expended  to  June  30,  1909,  is  $636,477.99.  Of  this 
amount  $582,319.13  has  been  expended  under  the  present  project, 
of  which  it  is  estimated  that  $120,577.81  was  applied  to  maintenance; 
$0.45  was  derived  from  refundment  of  overpayment,  and  $2.50  from 
sales  of  blueprints.  The  expenditures  during  the  past  fiscal  year  were 
for  collection  of  commercial  statistics,  construction  and  inspection  of 
boat. 

The  approved  project  provides  for  a  channel  depth  of  8  feet  through 
the  bars  at  the  head  ana  foot  of  the  lake,  but  the  maximum  depth  m 
the  lake  is  only  about  7  feet.  On  June  30, 1909,  the  maximum  draft 
that  could  be  carried  at  mean  low  water  through  the  shoalest  part  of 
the  channel  in  Lake  Calcasieu  was  6  feet,  and  the  usual  variation  of 
the  water  surface  is  about  1  foot. 

The  head  of  navigation  in  the  Calcasieu  River  is  at  Jones  Bluff, 
about  58  miles  above  its  mouth,  or  28  miles  above  Lake  Charles,  La., 
the  depth  in  the  channel  beinff  not  less  than  12  feet.  The  river 
empties  iuto  Calcasieu  Lake,  the  length  of  the  navigable  channel 
through  which  is  about  17  miles.  Calcasieu  Pass  is  about  6  miles 
long  and  connects  Calcasieu  Lake  with  the  Gulf  of  Mexico,  the  least 
depth  in  the  channel  being  about  10  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  statements  from  the  secretary  of  the  state  railroad 
conmiission  and  from  the  general  freight  agent  of  the  Southern 
Pacific  Railroad,  that  Lake  Charles  and  other  points  on  this  river 
enjoy  benefits  in  the  way  of  reduced  freight  rates,  due  to  the  fact  that 
they  are  situated  on  navigable  water.  ^  , 
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The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  maintaining  the  authorized  depths  by 
dredging,  and  necessary  repairs  to  accessory  structures. 

Comparative  sUUtment  of  receipts  and  shipments  far  ten  years. 


Tods. 

Chan^  In  tonnage  from 
previous  year. 

Increase. 

Decrease. 

YeBrendln£Mftv31.1899 ^ 

17i,651 

139.580 
139,045 
148,483 
194,156 
226,216 
296,067 
314,235 
365,796 
360,262 

16,366 

Calendar  year— 

1900 

1901 

635 

1902 ^ 

9,438 
45,672 
32,061 
68,851 
19,1GS 

1903 

1904 

1905 

1906 

1907 : 

41,500 

1906 # 

On  page  402,  Annual  Report  of  Chief  of  Engineers  for  1506,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
river. 

July  1, 1908,  balance  unexpended $24,928.78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 8,000.00 

32,928.78 
June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement       4,903.82 

July  1, 1909,  balance  imexpended 28,024.96 

July  1, 1909,  outstanding  liabilitiee 486.93 

July  1, 1909,  balance  available 27,538.03 

July  1, 1909,  amount  covered  by  uncompleted  contracts 3, 413. 34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended July  1, 1909 8,000.00 

Su  omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  7.) 

8.  Bogue  Chitto,  ChefuncU  River ^  Bogue  Folia,  Tickfaw  River  and 
tributaries y  Amite  River,  and  Bayou  Manchac,  Louisiana, — (a)  Bogue 
Chitto. — Originally  navigation  on  this  stream  was  impeded  by  snags, 
logs,  and  overhanging  trees  throughout  its  entire  length,  except  dur- 
ing very  high  stages  of  water.  Tae  minimum  width  of  channel  was 
80  feet  and  the  least  depth  of  water  3  feet. 

The  present  project,  adopted  in  1890,  provided  for  securing  and 
maintamin^  a  channel  3  feet  deep  from  the  mouth  of  the  river  to 
Alford's  bndge,  near  Summit,  Miss.,  a  distance  of  about  100  miles, 
by  closing  the  west  mouth  and  several  small  run-out  bayous,  ana 
by  the  removal  of  obstructions  and  overhanging  trees^  at  an  estimated 
cost  of  $55,000. 
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Owing  to  the  inadequacy  of  appropriations  it  has  been  possible  to 
carry  the  above  project  only  as  far  as  Cross  River,  about  80  miles, 
which  distance  had  to  be  cleared  periodically  to  maintain  the  improve- 
ment. On  June  30. 1900,  the  condition  of  the  river  permitted  or  navi- 
§ation  by  light-drart  boats  from  the  mouth  of  the  river  to  Cross  River, 
ubsequent  operations  have  been  for  maintenance. 

The  amount  expended  to  June  30,  1909,  is  $27,842.54,  of  which 
amount  it  is  estimated  $12,929.94  was  applied  to  maintenance. 

Bogue  Chitto  is  navigable  in  fact  for  a  distance  of  about  84  miles 
from  its  mouth.  The  only  advantage  derived  from  the  expenditures 
for  improvement  of  the  stream  was  the  facilitating  of  the  rafting  of 
logs  and  timber.  The  maximum  draft  that  could  be  carried  on  «mne 
30,  1906,  was  about  2  J  feet.  The  usual  variation  in  level  of  the  water 
surface  between  high  and  low  water  is  about  11  feet.  The  secretary 
of  the  railroad  conmiission  of  Louisiana  has  stated  that  points  on  this 
stream  have  no  reduction  in  freight  rates  on  account  of  water  com- 
petition. 

The  commerce  consists  mainly  of  the  rafting  of  logs  and  timber  for 
the  surrounding  sawmills.     No  boats  ply  reffiuarly  on  this  stream. 

Bogue  Chitto  is  not  considered  wortny  of  further  improvement,  the 
results  accomplished  by  previous  expenditures  being  sufficient  for  the 
needs  of  the  commerce  on  the  stream,  and  in  compliance  with  section 
7,  river  and  harbor  act  of  March  3,  1899,  discontinuance  of  appropria- 
tions is  recommended.     There  were  no  operations  during  the  year. 

On  page  394,  Annual  Report  of  the  Chief  of  Engineers  for  1906,  ref- 
erence is  made  to  reports  on  examinations  and  surveys  of  this  stream. 
Amount  (estimated)  required  for  completion  of  existing  project $30, 000. 00 

(6)  Chefuncte  River  and  Bogus  Folia. — ^Prior  to  improvement  of 
Chefuncte  River,  a  bar,  with  a  depth  of  only  4^  feet  of  water,  ob- 
structed the  entrance  to  the  mouth  of  the  river.  From  this  point  to 
its  junction  with  the  Bo^e  Falia,  a  distance  of  10  miles,  tne  river 
was  from  300  to  800  feet  m  width,  with  a  channel  of  15  feet  in  depth, 
navigable  for  steamers  and  sailing  vessels,  but  obstructed  by  sna^ 
and  overhanging  trees.  Above  Uiis  point  the  stream  is  not  navi- 
gable. 

Bogue  Falia  was  navigable  for  small  steamers  from  point  of  junc- 
tion with  the  Chefuncte  to  Grants  Landing,  4  miles  above;  for  sail- 
ing vessels  drawing  5  feet  or  less,  to  Covington,  2  iniles  farther: 
obstructed  by  snags  and  overhanging  trees.  Not  navigable  beyond 
Covington. 

The  original  project  of  1880  provided  for  dredging  through  the 
bar  at  the  moutn  of  the  Chefuncte  River,  and  for  the  removal  of  all 
pbstructions  between  its  mouth  and  Covington  on  the  Bogue  FaUa, 
at  an  estimated  cost  of  $5,460.  It  was  modified  in  1884  to  permit 
of  the  construction  of  a  breakwater  to  protect  the  channel  dredged 
across  the  bar  at  the  mouth  of  the  Cnefimcte  River.  Estimated 
cost,  $1,500. 

For  an  account  of  the  improvements  imder  original  project  and 
modification,  see  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  1485.    Subsequent  operations  have  been  for  maintenance. 

It  is  proposed  to  apply  tne  available  funds  toward  the  construction 
of  a  combmed  dredge  and  snag  boat  and  to  the  operation  of  said 
boat  for  the  removd  of  bars  and  such  snags,  logs,  and  overhanging 
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trees  as  interfere  with  navigation  between  Covington  and  the  mouth 
of  the  river.  On  June  30,  1909,  this  boat  was  three-fourths  com- 
pleted. 

The  amount  expended  to  Jime  30,  1909,  is  $16,970.06,  of  which 
$10,470.06  was  appHed  to  maintenance.  The  expenditures  during 
the  past  fiscal  year  were  for  commercial  statistics,  construction  and 
inspection  of  boat. 

On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Chefuncte  River  was  7  feet,  the  expendi- 
tures for  improvement  having  resulted  in  an  increase  of  2^  feet  in 
depth  and  60  feet  in  width.  The  head  of  navigation  is  Covington  on 
the  Bogue  Falia,  about  16  miles  by  river  from  Lake  Pontchartrain. 
The  upper  part  of  the  stream  is  so  crooked  that  boats  200  feet  long 
can  run  only  12^  miles  up  the  river  and  boats  110  feet  long  only  15 
miles.  The  variation  in  level  of  water  surface  between  high  and  low 
tide  'is  usually  about  1  foot,  although  winds  may  make  a  variation 
of  as  much  as  3  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  Covington  has  reduced  rates  on  account  of  the 
navigation  on  that  river.  The  amount  estirqated  for  expenditure  in 
the  fiscal  year  ending  June  30,  1911,  is  intended  for  dredging  and 
snagging  operations  and  maintenance  of  improvement. 

On  page  395,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence IS  made  to  previous  reports  on  examinations  and  siu^eys  of 
these  streams. 


ComparaHve  statement  of  reeeipti 

and  ikipmente  for  ten  yeare. 

Tona. 

Change     in     tonnage 
from  previous  year. 

Increase. 

Decmase. 

Year  endiiUE  Mftv  31. 1809 

07,780 

156,500 
86,856 
02,874 
100,7^8 
184,099 
222,494 
236.727 
221,177 
247,887 

1,716 

Calendar  year— 

1800... 

1900        

69,644 

1901 

6,018 
7,894 
83,331 
38,305 
13,233 

1902        

1904 

1905         

1906 

1907        

14,650 

1908                                   

20,  no 

Julyl,  1908,  balance  unexpended $8,264.02 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  * 

March  3,  1909 2,000.00 

10,264.02 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 428. 09 

Julyl,  1909,  balance  unexpended 5,835.93 

Julyl,  1909,  outstanding  liabilities 505.54 

Julyl,  1909,  balance  available 5,330.39 

July  1, 1909,  amount  covered  by  uncompleted  contracts 846. 67 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (a) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Tickfaw  River  and  tributaries,  Louisiana, — ^These  streams — the 
Tickfaw,  Blood,  Natalbany,  and  Ponchatoula  rivers — had  a  9-foot 
channel,  navigable  for  steamers  and  schooners  for  an  aggregate  dis- 
tance of  38  iniles,  but  obstructed  by  snags,  logs,  and  ovemanging 
tre^. 

The  original  project,  adopted  in  1881,  provided  for  the  removal  of 
obstructions  ap  far  as  appropriations  would  permit;  estimated  cost, 
$10,230.  The  existing  project  is  for  maintenance  of  improvement, 
and  under  these  two  projects  the  work  has  been  carried  on  since  1881. 

All  obstructing  deadheads  were  removed  from  the  channel  from  the 
mouth  of  the  Tickfaw  River  to  Springfield  on  the  Natalbany,  and  a 
channel  was  dredged  across  a  point,  which  had  been  a  serious  obstruc- 
tion to  navigation,  just  above  Springfield. 

It  is  proposed  to  apply  available  funds  toward  the  construction  of  a 
combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat  for 
the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation.  On  June  30,  1909,  the  boat  was  three- 
fourths  completed. 

The  amount  expended  to  June  30,  1909,  is  $18,583.61,  of  which 
it  is  estimated  $10,468.12  was  applied  to  maintenance.  The  expendi- 
tures during  the  past  fiscal  year  were  for  collection  of  commercial 
statistics,  construction,  and  inspection  of  boat. 

On  June  30,  1909.  tne  maximum  draft  that  could  be  carried  over 
the  bar  at  the  moutn  of  the  Tickfaw  River  at  mean  low  water  was  6 
feet.  There  is  at  all  times  water  enough  in  the  river  to  accommodate 
a  draft  of  10  feet.  The  usual  tidal  variation  of  level  of  water  surface 
is  about  6  inches,  but  winds  effect  a  variation  of  from  1  to  2  feet. 

Tickfaw  River  is  navigable  in  fact  to  Kemps  Landing,  about  18 
miles  from  its  mouth  in  Lake  Maurepas;  Blood  River  to  S.  Tuckers 
Landing,  about  4  miles;  Natalbany  River  to  the  parish  bridge  just 
above  Springfield,  La.^  about  12  miles;  Ponchatoula  River  to  Wades- 
boro,  La^  about  5  miles.  The  expenditures  for  improvement  have 
been  confined  to  the  removal  of  snags,  logs,  and  other  obstructions. 

No  railroad  reaches  these  streams  at  any  point  where  navigable 
and  there  is  no  competition  in  freight  rates. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  dredging  and  snagging  operations  and 
maintenance  of  improvement. 

On  page  397,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of 
these  streams. 

a  See  consolidated  money  statement  (m  page  460. 
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Comparative  atatemerU  of  receipts  and  shipmenU/or  ten  years. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  endinf  Mav  31  1803         

62,961 

70,300 
W,640 
06,464 
46,632 
86,302 
46,429 
84,690 
44,350 
41,101 

22,681 

Calendar  year— 

1899     

1900 

23,700 

1901     .                   

924 
46,676' 

1902 

10,832 

1904       .                             

1905 

40,873 

1906                                             

10,739 

1907 

9,660 

1906 

3,249 

July  1, 1908,  balance  unexpended $6, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,000.00 

8,000.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 426. 15 

July  1,  1909,  balance  unexpended 3, 573. 85 

July  1, 1909,  outstanding  liabilities 505.54 

July  1, 1909,  balance  available 3,068.31 

July  1,  1909,  amount  covered  by  uncompleted  contracts 846. 66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Amite  River  and  Bayou  ManchaCj  Louisiana. — Prior  to  im- 
provement the  Amite  River  was  navigable  for  small  steamers  for  a 
distance  of  45  miles  from  its  mouth  and  Bayou  Manchac  for  a  dis- 
tance of  10  mileS;  but  both  streams  were  obstructed  by  siiags,  logs, 
and  overhanging  trees. 

The  original  project,  as  adopted  in  1880  and  modified  in  1883  and 
1888,  provided  for  the  removal  of  obstructions  in  Bayou  Manchac 
from  Hope  Villa  to  the  Amite  River  and  in  the  latter  stream  to 
Lake  Maurepas  (its  mouth),  at  an  estimated  cost  of  $31,760. 

Amite  River  was  improved  for  a  distance  of  42  miles  from  its 
mouth  and  Bayou  Manchac  for  a  distance  of  10  miles  from  its  junc- 
tion with  the  former  stream.  A  turning  basin  was  made  at  the  upper 
limit  of  improvement  in  Bayou  Manchkc. 

The  work  of  maintenance  has  been  carried  out  under  the  project  of 
1892  and  subsequent  projects. 

The  improvement  is  not  considered  permanent,  as  snags  and  logs 
will  continue  to  accumulate  and  bare  will  continue  to  form  at  the 
mouths  of  the  streams,  thus  obstructing  navigation. 

It  is  proposed  to  apply  the  available  nmds  k)ward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  the  boat 

o  See  consolidated  money  statement  on  page  460. 

Digitized  by  VjOOQIC 


EIVEB  AND  HABBOB  IMPBOVEMENTS. 


459 


for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation.  On  June  30,  1909,  this  boat  was  three- 
fourths  completed. 

The  amount  expended  to  June  30, 1909,  is  $46,924.22,  of  which  it  is 
estimated  $22,023.50  was  applied  to  maintenance.  The  expendi- 
tures during  the  past  fiscal  year  were  for  collection  of  commercial 
statistics,  construction,  and  inspection  of  boat. 

On  June  30,  1909,  the  maxunum  draft  that  could  be  carried  at 
mean  low  water  over  the  bar  in  Lake  Maurepas  at  the  mouth  of  the 
river  was  6  feet.  The  usual  tidal  variation  at  mouth  of  river  is  6 
inches;  the  level  of  water  surface  in  Bayou  Manchac  varies  as  much 
as  6  feet.  Amite  River  is  navigable  in  fact  to  the  mouth  of  Bayou 
Manchac,  a  distance  of  42  miles,  and  Bayou  Manchac  is  navigable  to 
Hope  Villa,  a  distance  of  10  miles. 

xhe  only  information  obtained  as  to  the  eflfect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  Hope  Villa,  on  Bayou  Manchac,  has  been  granted  a 
special  tariff,  with  rates  lower  than  normal  ones. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  dredging  and  snaggLog  operations  and 
maintenance  of  improvement. 

On  page  398,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of 
these  streams. 


Comparative  statement  of  receipts  and  shipments  for  ten  years. 

Tons. 

Change  In  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  ending  May  31, 1800 

60,305 

50,850 
25,400 
60.918 
44,694 
120,851 
43,371 
50,669 
45,552 
43,558 

5,556 

Calendar  year—' 

1809 

1900 

34,450 

1901 

44,518 

1902 

25,224 

1904 

76,157 

1905 

77,480 

1906  

7,298 

1907 

6,117 
1,994 

1906  

July  1,  1908,  balance  unexpended $20,211.33 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,000.00 

21, 211. 33 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 641. 54 

July  1,  1909,  balance  unexpended 16, 569. 79 

July  1,  1909,  outstanding  liabilities 505.54 

July  1, 1909,  balance  available ...    16, 064. 25 
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ended  July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
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July  1, 1909,  amount  covered  by  uncompleted  contracts S3, 430. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  comi)liance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLTOATED. 

July  1,  1908,  balance  unexpended 34,475.35 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

39,475.35 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 13, 495. 78 

July  1,  1909,  balance  unexpended 25,979.57 

July  1, 1909,  outstanding  habilities 1, 516. 62 

July  1, 1909,  balance  available 24,462.95 

July  1, 1909,  amount  covered  by  uncompleted  contracts 5, 123. 33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911^  for  maintenance  of  improvement,  exclusive  of  the  balance  unex 

^.  """  r 

1897,  and  of  section  7  of  the  river  and  harbor^act  o!  1899. 
(See  Appendix  S  8.) 

9,  Channel^  lay,  and  passes  of  Bayou  Vermilion,  and  MermerUau 
River  and  tributaries,  Louisiana — (a)  Channel,  hay,  and  parses  oj 
Bayou  Vermilion. — Prior  to  improvement  the  upper  12  miles  of 
Bayou  Vermilion  was  only  2  feet  deep,  and  its  lower  portion,  through 
the  bay  and  passes,  not  less  than  5^  feet  deep,  and  had  a  width  varying 
from  100  to  400  feet.  The  channel,  however,  was  obstructed  by  snags, 
logs,  and  overhanging  trees. 

The  original  proiect,  adopted  in  1880,  provided  for  the  removal  of 
sna^  and  for  dredging  at  an  estimated  cost  of  $9,900.  A  mo(Ufied 
project,  adopted  in  1892,  provided  for  securing  a  navigable  depth  of 
hi  feet  up  to  the  railroad  bridge  near  Lafayette,  La.,  and  for  the 
erection  of  guide  piling  to  mark  the  channel  from  the  mouth  of  the 
bayou  to  Vermilion  Bay,  a  distance  of  about  5  miles,  at  an  estimated 
cost  of  $25,000.     Project  for  maintenance  was  adopted  in  1905. 

The  improvement  is  not  considered  permanent,  as  obstructions  will 
continue  to  form  and  must  be  periodically  removed. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  oars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation.  On  Jime  30,  1909,  the  boat  was  three- 
fourths  completed. 

Operations  were  carried  on  by  the  steamer  HyOfCinth  between  June 
11  and  18, 1908,  for  the  removal  of  snags  and  other  obstructions  below 
Abbeville,  La. 

The  amoimt  expended  to  June  30,  1909,  is  $40,784.16,  of  which 
amount  $30,884.16  has  been  expended  for  maintenance.  The  ex- 
penditures during:  the  past  fiscal  year  were  for  collection  of  commer- 
cial statistics  and  construction  and  inspection  of  boat. 

«See  consolidated  money  Btatement  on  this  page.   doOQlC 
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On  June  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  mouth  of  Bayou  Vermilion  was  about  3  feet  and  in  the 
upper  part  of  the  stream  2^  feet.  The  usual  tidal  variations  at  mouth 
ot  Dayou  is  about  1  foot  and  in  upper  part  about  18  inches.  The 
bayou  is  navigable  to  D.  O.  Broussara's  landing,  about  20  miles  above 
Abbeville,  La.,  or  46  miles  from  mouth,  although  it  is  obstructed  by 
snags  and  lo^. 

"Hie  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
conmiiasion  that  at  Abbeville  there  are  lower  rates  than  to  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

The  amoimt  estimated  for  expenditure  in  the  fical  year  ending 
June  30,  1911,  is  intended  for  dredging  and  snagging  operations. 

Comparative  Haiement  of  receipts  and  shipments  for  ten  years. 


Tons. 

Change  in  tonnage  from 
previous  year. 

Increase. 

Decrease. 

Tear  ending  May  31, 1809 

14,909 

21,150 
31,385 
87,000 
16,157 
29,326 
28,092 
32,025 
37,616 
26,680 

6,107 

6,181 
10,236 
6,616 

Calendar  year-—" 

1900 

1901 

1902 

1903 

21,843 

1Q04 

14,160 

1906 

1,234 

1906 

3,933 
6,490 

1907 

1908 

10,926 

On  page  399,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream. 

Reports  on  preliminary  examination  and  survey  to  Lafayette  with 
a  view  to  obtaining  6  feet  of  water,  required  by  act  of  March  2,  1907, 
were  submitted  on  January  21  and  August  10,  1908,  and  are  printea 
in  House  Document  No.  1218,  Sixtieth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $7, 029. 56 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 2,500.00 

9, 529.  56 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 713.  72 

July  1,  1909,  balance  unexpended 4, 815. 84 

July  1,  1909,  outstanding  liabilitieB 486.93 

July  1,  1909,  balance  available 4, 328. 91 

July  1, 1909,  amount  covered  by  uncompleted  contracts 817. 50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (o) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

o  See  consolidated  money  statement  on  page  463.  ^t^ 
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(6)  MermentoM  Rwer  amd  irilmtariea,  Louisiana, — ^Prior  to  im- 
provement  these  streams  had  depths  varying  from  7  to  30  feet.  The 
chamiel  through  Grand  Lake  was  6  feet  deep,  and  the  depth  at  the 
mouth  of  the  nver  was  about  13  feet.  The  width  varies  from  70  feet, 
near  Viterboville,  to  350  feet  at  Lake  Arthur.  The  channel  was 
crooked  and  obstructed  by  snags  and  logs. 

The  original  project  of  1892  pro  video  for  the  removal  of  obstruc- 
tions in  the  upper  river  and  the  construction  of  brush  dams  in  the 
lower  river  to  remove  existing  mud  flats.  The  estimated  cost  was 
$23,615.25. 

With  the  appropriations  of  1892,  1894,  and  1896  operations  were 
carried  on  from  December,  1892,  to  December,  1899,  and  38  miles  of 
the  channel,  from  the  lower  end  of  Lake  Arthur  downstream,  was 
cleared  of  obstructions;  two  brush  dams,  2,500  and  3,000  feet  in 
length,  respectively,  were  built  in  Mud  Lake,  and  a  channel  8  feet  in 
depth  and  50  feet  m  width  was  cut  across  the  flats  in  Mud  Lake  and 
maintained  as  the  exigencies  of  navigation  required. 

An  examination  made  in  July,  1906,  showed  that  Bayou  Nezpique, 
the  principal  tributary,  was  obstructed  with  snags  and  logs  and  tnat 
dredging  would  probably  be  required  for  maintenance  of  the  channel 
through  Grand  Lake  and  Lower  Mud  Lake.  Operations  were  com- 
menced in  Bayou  Nezpiaue  with  a  hired  plant  on  August  21,  1906. 
and  were  completed  on  October  6,  1906.  All  obstructmg  sna^  ana 
logs  were  removed  from  the  channel  for  a  distance  of  21  miles  oelow 
Viterboville,  La. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat 
for  the  removal  of  such  bars,  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation.  On  Jime  30,  1909,  this  boat  was  three- 
foiu-ths  completed. 

The  amount  expended  to  June  30,  1909,  is  $32,504.13,  of  which  it 
isestimated  that  $15,787.65  was  applied  to  maintenance.  The  expend- 
itures during  the  past  fiscal  year  were  for  collection  of  commercial 
statistics,  construction  and  inspection  of  boat. 

On  Jime  30,  1909,  the  maximum  draft  that  could  be  carried  over 
the  flats  in  Lower  Mud  Lake,  the  shoalest  place  in  the  channel,  was 
4  feet  at  mean  low  water.  The  usual  variation  of  the  level  of  water 
siu'face  in  the  lower  reaches  of  the  river  is  about  H  feet,  and  the 
extreme  variation  is  about  2i  feet.  Mermentau  River  is  navigable 
throughout  its  whole  length  to  about  2  miles  above  Mermentau,  a  dis- 
tance of  about  70  miles;  Bayou  Nezpique,  the  principal  tributary,  is 
navigable  to  Vitferboville,  La.,  a  distance  of  about  25  miles  above  the 
head  of  the  Mermentau  River;  Bayou  Plaquemine  Brule  and  Bayou 
des  Cannes  are  each  navigable  for  distances  of  about  10  miles,  and 
Bayou  Queue  de  Tortue  for  about  12  miles. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  state  railroad 
commission  that  at  Mermentau  there  are  lower  rates  than  at  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

The  amount  estimated  for  expenditure  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  dredging  and  snagging  operations. 
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Comparative  statement  of  shipments  and  receipts  for  ten  years. 


Tons. 

from  previous  year. 

Increase. 

Decrease. 

Year  ending  May  31, 1899 

22,336 

37,084 
29,291 
50,326 
63,600 
45,866 
42,413 
61,634 
40,756 
44,382 

3,586 

CatendftT  y^— ' 

1900 

1901 

2,257 
21,035 
13,364 

1902 

1903 

1904 

17,824 

1906 

3,453 

1906 

19,221 

1907 

11,878 

1908 

5,874 

On  page  401,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream. 

Reports  of  examination  with  plan  and  estimate  of  cost  of  improve- 
ment of  Baypu  Flaquemine  Brule,  required  by  act  of  March  2, 1907, 
were  submitted  December  19,  1907,  and  February  8,  1908,  and  are 
printed  in  House  Document  No.  789,  Sixtieth  Congress,  first  session. 

The  act  of  March  3,  1909,  calls  for  a  preliminary  examination  of 
Bayou  Queue  de  Tortue,  report  on  which  will  be  submitted  for 
transmission  to  Congress  at  its  next  session. 

July  1,  1908,  balance  unexpended |18, 068. 63 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 1,500.00 

19, 568. 53 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 667. 41 

July  1,  1909,  balance  unexpended 14, 911. 12 

July  1,  1909,  outstanding  liabilities 486. 93 

July  1, 1909,  balance  available 14,424.19 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 500. 84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (a) 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,    4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

C0N80UDATED. 

July  1,  1908,  balance  unexpended $25, 098. 09 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 

29,098.09 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 9, 371. 13 

July  1,  1909,  balance  unexpended 19, 726. 96 

July  1,  1909,  outstanding  liabilities 973. 86 

July  1,  1909,  balance  available 18, 753. 10 


a  See  consolidated  money  statement  on  this  page. 
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July  1, 1909,  amount  covered  by  imcompleted  contracts $4,318.84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 6,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  S  9.) 

10.  HomocJdUo  RiveTj  Mississippi. — ^The  Homochitto  enters  the 
Mississippi  River  from  the  east  about  25  miles  below  Natchez.  For 
the  first  3  miles  from  that  point  it  is  designated  as  the  '^ Narrows'' 
and  for  a  distance  of  12  miles  farther  as  "Old  River."  A  prelim- 
inary examination,  made  in  1896,  showed  that  the  Narrows  had  a 
depth  of  5  feet  at  low  water  and  a  width  of  150  feet,  except  for  a 
distance  of  about  1  mile,  where  the  stream  is  very  narrow  and  shoal. 
This  narrow  and  shoal  portion  was  obstructed  by  snags  and  logs. 
Old  River  was  about  1,000  feet  wide  and  about  2  feet  in  depth  over 
the  shoalest  places  at  low  water.  It  was  clear  of  obstructions. 
Above  Old  River  the  Homochitto  River  had  a  navigable  depth  of 
about  8  feet  and  a  ^ndth  of  about  150  feet  for  a  distance  pf  about  45 
miles,  but  it  was  thickly  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  act  of  March  3,  1899,  appropriated  $16,000  for  the  removal 
of  obstructions  between  the  mouth  of  the  river  and  the  Yazoo  and 
Mississippi  Valley  Railway  bridge,  a  distance  of  about  60  miles,  and 
a  project  for  the  work  was  approved  April  18,  1899. 

Work  under  this  project  was  commenced  November  27,  1899,  and 
continued  until  August  13,  1900,  resulting  in  the  improvement  of 
the  channel  for  a  distance  of  about  18  miles  and  a  width  varying 
from  60  to  200  feet.  Subsequent  operations  have  been  for  main- 
tenance. It  is  proposed  to  applv  tne  available  funds  toward  the 
construction  of  a  combined  dredge  and  snag  boat.  On  June  30, 
1909,  this  boat  was  three-fourths  completed. 

The  amount  expended  to  Jime  30,  1909,  is  $18,291.53,  of  which 
$2,809.86  was  applied  to  the  maintenance  of  the  improvement.  The 
expenditures  during  the  past  fiscal  year  were  for  construction  and 
inspection  of  boat. 

The  Homochitto  River  is  navigable,  in  fact,  during  periods  of  high 
water  in  the  Mississippi  River  for  a  distance  of  about  18  miles,  above 
which  point  it  would  oe  navigable  for  a  farther  distance  of  about  42 
miles  except  that  it  is  thickly  obstructed  with  snags,  log^,  and  over- 
hanging trees.  The  maximum  draft  that  could  be  carried  June  30, 
1909,  over  the  bar  at  lower  end  of  Old  River,  the  shoalest  part  of 
the  locality  imder  improvement,  was  about  2^  feet  at  mean  low  water. 
The  5  miles  of  channel  above  Old  River,  which  was  cleared  of  ob- 
structions in  1903,  has  a^ain  become  badly  obstructed  by  snags. 

The  usual  variation  in  level  of  the  water  surface  between  high  and 
low  water  is  about  30  feet,  the  high-water  period  usually  lasting  about 
three  and  one-half  months.  No  point  on  the  river  where  the  channel 
has  been  improved  is  reached  by  a  railroad,  and  the  project  has  there- 
fore no  effect  on  freight  rates. 

No  detailed  commercial  statistics  for  the  calendar  jear  1908  were 
available.    Circular  letters  and  blank  forms  for  furnishing  statistics 
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were  sent  out,  but  no  replies  were  received.  The  commerce  consists 
mainly  in  the  rafting  of  timber. 

On  page  393,  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
reference  is  made  to  previous  reports  on  examinations  and  surveys. 

Reference  is  invited  to  report  on  preliminary  examination  made  in 
accordance  with  river  and  narbor  act  of  March  2,  1907,  printed  in 
House  Document  No.  692,  Sixtieth  Congress,  first  session.  For  the 
reasons  given  therein,  this  river  is  considered  not  worthy  of  further 
improvement  by  the  United  States  at  the  present  time,  and  in  com- 
pliance with  section  7,  river  aind  harbor  act  of  March  3,  1899,  discon- 
tinuance of  appropriations  is  reconmiended. 

July  1,  1906,  balance  unexpended $6,313.10 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 604.  63 

July  1, 1909,  balance  unexpended 5,708.47 

July  1,  1909,  outBtanding  habiliti(«i 126.00 

July  1,  1909,  balance  available 5, 582. 47 

July  1,  1909,  amount  covered  by  imcompleted  contracts 1, 500.  00 

(See  Appendix  S  10.) 

11.  Bayou  Lafourche,  Louisiana. — ^Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  forming  a  junction  with  that  stream  70  miles 
above  New  Orleans.  It  is  about  105  miles  long  and  flows  into  the 
Gulf  of  Mexico.  In  its  original  condition  it  was  obstructed  by  logs, 
snags,  ai^d  overhanging  trees.  The  proiect  of  1879  provided  for  the 
removal  of  such  obstructions  to  improve  low- water  navigation.  Work 
under  this  project  was  carried  on  until  1885,  with  appropriations  ag- 
gregatmg  $30,000. 

The  project  of  June  11^  1886,  provided  for  the  construction  of  a  lock 
to  connect  the  bajou  with  the  Mississippi  River  and  for  dredging  a 
channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the  Gulf, 
at  an  estimated  cost  of  $450,000  and  $8,000  annually  thereafter  for 
maintenance.  Work  imder  this  project  was  confined  to  dredging  to 
maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock  and  the 
exigencies  of  commerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  held 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$26,000  per  annum. 

Dredging  operations  have  been  in  progress  since  1896,  but  the  im- 
provement is  not  permanent^  as  sand  bars  form  each  year  after  the 
subsidence  of  flooas  in  the  Mississippi  River. 

The  amount  expended  on  this  work  up  to  Jime  30,  1909.  was 
$258,085.17. 

The  navigation  of  Bayou  Lafourche  is  at  present  obstructed  by  a 
dam  placecf  across  the  head  of  the  bayou  at  its  junction  with  the 
Mississippi  River  by  levee  boards  of  the  State  of  Louisiana,  under 
authority  of  the  act  of  Congress  approved  June  13,  1902.  The  time 
for  the  removal  of  this  dam  was  extended  to  January  1,  1910,  by  the 
river  and  harbor  act  of  March  2,  1907. 

9001— BNG  1909 30 
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The  depth  of  water  in  the  bayou  is  practically  the  same  as  last  year, 
which  was  at  mean  low  tide  3^  feet  at  the  mouth,  the  usual  yariation 
of  the  water  surface  being  between  one-half  and  1  foot.  The  bayou 
is  navigable  its  entire  length  by  flatboats  and  log  rafts,  but,  as  stated 
above,  connecticm  between  the  bayou  and  the  Mississippi  River  is  at 
present  cut  off  by  a  dam. 

The  commerce  of  this  bayou  is  carried  principally  by  small  gasoUne 
boats  that  ply  between  New  Orleans  and  points  luong  the  bayou  by 
way  of  Barataria  Canal. 

The  effect  of  the  project  on  freight  i»tes  is  not  definitely  known. 

It  is  proposed  to  expend  the  amoimt  requested  either  in  dredging, 
should  the  dam  be  removed,  or  in  expenses  of  superintendence,  in- 
spection, etc.,  should  the  lock  be  built  oy  the  state  levee  boards,  and 
in  dredging. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


CalMidar  year. 

Tom. 

Change  In  tonnaf^  from 
previous  year. 

Increase. 

Decrease. 

1809       ...                  

157,258 
210,315 
137,357 
132,745 
94,351 
66,839 
94,320 
59,092 
46,413 
64,914 

49,258 

1900 

53,067 

1901 

72,958 

1902 

4,612 

1903 

38,394 

1904 

27,512 

1905 

27,481 

1906 

35,228 

1907 

12,670 

190B 

18,501 

July  1,  1908,  balance  unexpended '. |1, 914. 83 

June  30,  1909,  amount  earned  to  the  surplus  fund 1, 914. 83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusiye  of  the  balance  unex- 
pended July  1,  1909 15,000.00 

Submitted  in  com|)liance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  11.) 

IS.  Removing  the  water  hyacinth  from  waters  in  Louisiana  and 
Texas. — Under  the  provisions  of  the  sundry  civil  act  of  June  4,  1897, 
a  Board  of  Engineer  officers,  appointed  to  investigate  the  extent  of 
obstruction  to  navigation  in  the  streams  of  Florida  and  Louisiana 
and  to  determine  a  method  of  checking  the  growth  of  or  removing 
the  water  hyacinth,  recommended  the  construction  of  boats  fitted 
with  crushing  machinery  and  the  use  of  log  booms  a,s  adjuncts  to  the 
boats.     (See  Annual  Report  of  theChief  of  Engineersfor  1899,  p.  1615.) 

Under  the  act  of  March  3,  1899,  $25,000  was  appropriated  for  the 
purchase  of  a  boat,  $1,000  for  the  construction  of  log  booms,  and 
$10,000  for  operating  expenses. 

A  boat  purchased  and  fitted  with  machinery  for  crushing  the 
hyacinths  was  operated  in  Bayou  Plaquemine  and  contiguous  streams 
from  July,  1900,  to  June,  1901,  when  funds  were  exhausted.  Ap- 
proximately 188,800  square  yards  of  plants  was  removed. 

A  boom,  with  a  suitable  gate  to  permit  of  the  plants  floating  out 
with  the  tides  and  to  prevent  their  return,  was  constructed  and  placed 
at  the  mouth  of  Bayou  Teche,  Louisiana.  ^ 
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Act  of  June  13,  1902,  permitted  the  destruction  of  the  plants  by 
chemical  means  or  otherwise,  and  the  boat  was  fitted  with  special 
machinery  designed  for  sprayine  the  plants  with  a  chemical  compound. 

Sperations  were  carried  on  m  wis  manner  from  September,  1902,  to 
ay,  1903,  and  from  August  to  October,  1903.  Approximately 
522,750  gallons  of  the  compound  was  sprayed  over  an  area  estimated 
at  3,509,024  square  yards  of  hjracinths. 

Bayou  Pla(][uemine  and  contiguous  streams  were,  at  date  of  cessa- 
tion of  operations  (October  26, 1903),  practically  free  from  hyacinths. 

The  steamboat  Ramos  began  spraying  operations  July  8,  1904. 
When  the  season's  operations  were  terminated,  the  following  streams 
were  effectively  cleared  of  all  obstructing  hyacinths:  Bayou  Plaque- 
mine,  Grand  River,  Bay  Natchez,  Bayou  Goddell,  Belle  River,  Bayou 
Lon^,  Bayou  Orossetete,  and  Bayou  Choctaw.  Booms  for  controlling 
the  hyacmths  were  placed  in  Bayou  Plaquemine,  at  mouth  of  Bay 
Grossetete,  at  the  head  of  navigation  in  Bayou  Grossetete,  and 
across  Bayou  Choctaw.  During  the  sunmier  months  a  watchman  is 
maintained  at  the  Bayou  Plaquemine  boom,  whose  duty  it  is  to  require 
all  ri^s  and  boats  to  clear  themselves  of  hyacinths  before  passing 
through. 

The  act  of  March  3,  1905,  appropriated  $40,000  for  the  removal  of 
the  water  hyacinths  from  the  navigable  waters  of  the  State  of  Texas 
and  Louisiana,  and  projects,  approved  April  28  and  May  15,  1905, 
provided  for  continuance  of  spraying  operations  in  the  flaquemine- 
Moi^an  City  water  route  and  for  the  outfitting  of  a  second  Doat  for 
operations  m  the  Calcasieu  River,  Louisiana,  and  in  the  Sabine  and 
Neches  rivers,  Texas. 

Operations  were  resumed  in  Bayou  Plaquemine  April  8,  1905,  and 
were  continued  until  October  31  in  this  and  connecting  streams  named 
above,  at  which  date  the  condition  of  the  streams  between  Plaquemine 
and  Morgan  City  was  suflSciently  satisfactory  to  warrant  the  suspen- 
sion of  further  spraying  operations  for  the  season.  During  the  entire 
season  a  new  cnemic^  compound  was  used,  which  gave  excellent 
results  at  greatly  diminished  cost.  In  the  season's  work  a  total  of 
227,292  gaUons  of  chemical  compoimd  was  used,  at  a  cost  for  chem- 
icals of  $1,098.66.  At  the  price  paid  in  previous  seasons  for  chemical 
compound  this  quantity  would  have  cost  $6,818.76.  There  was  there- 
fore a  saving  of  over  $5,700,  which  will  pay  the  operating  expenses  of 
the  Ramos  and  of  the  hyacinth  booms  tor  a  season.  It  is  estimated 
that  each  gallon  of  chemical  destroyed  approximately  10  to  12  square 
yards  of  hyacinths. 

The  steamboat  HyadrUh  (except  the  hull,  which  was  purchased) 
was  built  and  equipped  by  hired  labor  at  the  engineer  depot  at  New 
Orleans  at  a  total  cost  of  $8,900. 

During  the  fiscal  year  1907  spraying  operations  were  carried  on  in 
the  streams  of  the  rlaquemine-Morgan  (Sty  route,  resulting  in  clear- 
ing the  streams  of  all  obstructinghyacinths.  Cow  Bayou,  a  tributary 
of  the  Sabine  River,  Texas,  and  Bayou  des  Allemands  and  contiguous 
streams,  which  were  completely  blocked  by  hyacinths,  were  cleared. 

In  October,  November,  and  December,  1906,  the  Ramos  sprayed  in 
Calcasieu  River,  in  English  Bayou,  a  tributary  of  the  Calcasieu,  and  in 
Bayou  Vermilion,  but  me  season  was  too  far  advanced  for  good  results. 

During  the  working  season  of  1906  265,409  gallons  of  chemical 
compound  was  sprayed,  at  a  cost  of  $0.0051  per  gallon  raw.    Dining 

Digitized  by  \^UUy  IC 


468  BEPOBT  OP  THE  OHIBP  OP  BNGINEEKS,  V.  S.  ABMY. 

the  fiscal  year  ending  June  30,  1908,  operations  were  carried  on  in 
Bayou  des  Alleman(&,  Bayou  Barataria,  Bayou  Vennilion,  and  in 
the  streams  of  the  Plaquemine-Moi^an  City  route. 

During  the  working  season  of  1907  507,622  gallons  of  chemical 
compound  were  sprayed,  at  a  cost  of  S0.0055  per  gallon  raw.  and  in 
1908,  to  June  30, 124,236  gallons,  at  a  cost  of  S0.0041  per  gallon  raw. 

During  the  fiscal  year  ending  eiune  30,  1909,  the  Hyacinth  worked 
in  Bayou  Vermilion,  Little  Bayou,  Bayous  felue,  Des  Allemands, 
Boeuf,  Grand,  Barataria  and  Teche,  destroying  and  removing  hya- 
cinths from  these  streams. 

In  addition  to  the  usual  watchman  at  the  Flaquemine  Bayou,  one 
was  also  hired  to  operate  a  temporary  boom  in  Bayou  des  Allemands. 

During  the  workmg  season  of  1908,  281,956  gallons  of  chemical  com- 
pound were  used  at  a  cost,  raw,  of  $0.0040  per  gallon. 

During  the  season  of  1909,  17,291  gallons  nave  been  used  at  a  cost, 
raw.  of  $0.0034  per  gallon. 

Tne  steamboat  Hyacinth  imderwent  extensive  alteration  and  re- 
pairs from  November  19,  1908,  to  May  24, 1909. 

The  amount  expended  to  June  30, 1909,  was  $122,746.34. 

The  amoimt  estimated  for  expenditures  in  the  fiscal  year  ending 
June  30,  1911,  is  intended  for  operating  boats  for  sprayinjg  plants 
and  the  installation  of  booms  ana  hire  of  watchmen  for  their  opera- 
tion and  maintenance. 

July  1,  1908,  balance  unexpended o|9,627.  21 

February  24.  1909,  amount  allotted  from  appropriation  for  emeigencies  in 

river  and  narbor  works,  act  of  March  2,  1907 5,000.00 

Amoimt  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 20,000.00 

MiscellaneouB  receipts  from  sales  of  property,  etc.,  deposited  to  the  credit 

of  appropriation. 138. 00 

34, 765.  21 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement  611,782.56 

July  1, 1909,  balance  unexpended c22, 982,  66 

July  1,  1909,  outstanding  liabilities 692.06 

July  1, 1909,  balance  available 22,290.59 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1 ,  1909 40, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  12.) 

a  Balance  unexpended  as  shown  by  Annual  Report  for  1908  was  $10,127.21.  This 
was  an  error  due  to  the  fact  that  no  deduction  was  made  in  said  report  to  cover  Uie  sum 
of  1500,  which  was  allotted  on  November  4,  1907,  by  the  Chief  of  Engineers  to  the 
Galveston,  Tex.,  district  for  Buffalo  Bayou.  The  corrected  balance  on  July  1, 1908, 
was  $9,627.21. 

l>  Amount  expended  from  appropriation  for  removin^g  water  hyacinths,  etc.  $9, 765.  21 
Amount  expended  from  appropriation  for  emeigencies,  etc 2, 017. 35 

11,782.56 

c  Balance  unexpended,  appropriation  for  emeijgencies,  etc 2, 982.  65 

Balance  unexpended,  appropriation  for  removing  the  water  hyacinths  in 
Louisiana  and  Texas 20,000.00 
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EXAMINATIONS  AND  SUBYETS  BfADB  IN  OOMPLIANOE  WITH  BIVEB  AND 
HABBOB  ACT  APPBOYED   MABOH  2,  1007. 

Reports  on  preliminary  examinations  and  surveys  required  by 
the  nver  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, pursuant  to  law,  and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated:  ^ 

L  Preliminary  examination,  with  plan  and  estimate  of  coat  of 
ianvrovemerU,  of  Bayou  Terrebonne,  Louisiana,  with  a  view  to  obtaining 
6/eet  of  water. —HepoTta  dated  July  13,  1907,  and  November  29^  1907, 
respectively,  are  printed  in  House  Document  No.  1163,  Sixtieth 
Congress,  second  session.  A  plan  for  improvement  at  an  estimated 
cost  of  $50,000  is  presented,  provided  any  land  needed  for  extra 
width  of  channel  or  depositing  dredged  material  shall  be  first  deeded 
to  the  United  States  free  of  cost. 

g.  Preliminary  examination  and  survey  of  Bayou  Vermilion, 
Louisiana,  to  Lafayette,  with  a  view  to  obtaining  6  feet  of  water. — Re- 
ports dated  January  21,  1908,  and  August  10,  1908,  respectively,  are 
printed  in  House  Document  No.  1218,  Sixtieth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $22,660 
is  presented. 

IMPROVEMENT    OF    RIVER8    AND    HARBORS    IN    THE    GALVESTON, 

TEXAS,  DISTRICT. 

This  district  was  in  the  chai^  of  Capt.  John  C.  Oakes,  Corps  of 
Ein^eers.  Division  engineers,  C&l.  E.  H.  Kuffner,  Corps  of  Engineers, 
to  August  31, 1908,  and  Lieut.  Col.  Lansing  H.  Beach,  Corps  of  Engi- 
neers, since  that  date. 

1.  Galveston  Harbor,  Texa^. — Galveston  Harbor  originally  em- 
braced an  anchorage  area  of  over  1,960  acres,  of  which  1,500  acres 
had  a  depth  of  more  than  20  feet,  1,300  acres  had  a  depth  of  more 
than  24  feet,  and  460  acres  had  a  depth  of  more  than  30  feet. 

The  entrance  was  obstructed  by  two  bars,  known  as  the  inner  and 
outer,  TTie  natural  depth  on  the  inner  bar  was  about  9  feet  and  on 
the  outer  bar  about  12  feet.  These  shallow  depths  prevented  all 
but  the  lightest-draft  vessels  from  using  the  harbor  ana  necessitated 
the  lighterage  of  cargoes  to  the  larger  vessels  anchored  in  the  deep 
water  beyond  the  outer  bar. 

Prior  to  1874  the  projects  for  improving  the  harbor  related  to 
dredging  operations  on  a  small  scale. 

The  project  for  the  permanent  improvement  by  jetties  was  adopted 
in  1874  and  modified  m  1880  and  1886.  Previous  to  1886,  $1,478,000 
was  expended,  with  an  additional  sum  of  $100,000  subscribed  by 
the  city  of  Galveston  in  1883. 

The  1886  project  provided  for  a  certain  depth  of  25  feet  and  a 
possible  deptn  of  30  feet  by  constructing  jetties  to  a  height  of  5  feet 
above  mean  low  tide  and  extending  them  to  the  30-foot  contour  in 
the  Gulf  and  supplementing  the  action  of  the  tidal  scour  by  dredg- 
ing.   The  estimated  cost  of  this  revised  project  was  $7,000,000. 

TPlie  expenditures  under  the  above  projects  resulted  in  1900  in  a 
depth  of  26  feet  at  mean  low  tide  on  tne  outer  bar,  an  increase  of  14 

Digitized  by  VjUU^  IC 


470  EEPOBT  OF  THS  OHIBF  OF  BKQIKEEBS^  U.  S.  ABMY. 

feet  since  work  began,  and  a  depth  of  26  feet  at  mean  low  tide  on  the 
inner  bar,  an  increase  of  16  feet  during  the  same  period. 

The  south  jetty  extended  35,603  feet  and  the  north  jetty  extended 
25,907  feet.  The  amount  expended  on  this  project  was  $7,041,684.42, 
of  which  $97,687.85  was  for  maintenance  of  the  improvement. 

The  hurricane  of  September  8,  1900,  damaged  the  jetties  to  a 
considerable  extent,  and  a  Board  of  Engineer  officers  estimated  the 
cost  of  repairing  the  same  at  $1,500,000.  (Annual  Report  Chief  of 
Engineers,  1901,  p.  2018.)  Appropriations  under  this  estimate  com- 
menced June  13,  1902. 

The  act  of  March  2,  1907,  appropriated  $300,000  and  authorized 
continuing  contracts  for  prosecuting  the  work  to  the  amount  of 
$700,000  additional,  all  of  which  has  since  been  appropriated.  In 
pursuance  of  the  discretion  vested  in  him  by  this  act,  the  Secretary 
of  War  approved  a  project  for  expenditure  of  the  funds  appropriated 
and  pledged  in  obtaining  a  depth  of  30  feet  by  repairing  the  jetties, 
hy  jetty  extension,  and  by  dredging,  including  construction  or  a  new 
dredge. 

For  more  extended  information  see  House  Document  No.  340, 
Fifty-ninth  Congress,  second  session,  and  River  and  Harbor  Com- 
mittee Document  No.  11,  Fifty-ninth  Congress,  second  session. 

The  new  dredge  GahesUm  commenced  work  November  24,  1908, 
and  the  jetty  extension  and  repairs  of  the  jetties  have  continued 
during  the  year  and  are  about  92  per  cent  completed.  Maintenance 
by  dreddng  has  been  carried  on  by  the  U.  S.  dredges  Galveston  and 


From  June  13,  1902,  to  June  30,  1909^  $2,102,512.12  have  been 
expended  in  accordance  with  modified  project,  including  $507,901.26 
for  dredging,  $372,256.10  for  construction  of  new  dreoge  GeUvestan, 
and  $3,443.72  for  survey  authorized  by  act  of  May  27,  1908. 

The  old  wharf  of  the  state  quarantine  department  of  Texas,  located 
in  Galveston  Bay,  which  had  been  abandoned  and  was  in  a  wrecked 
condition,  also  the  load  of  stone  of  an  old  jetty  barge  near  the  chan- 
nel south  of  Fort  Point,  were  removed. 

The  project  depth  of  30  feet  has  been  completed. 

The  sundry  civil  act  of  May  27,  1908,  provided  for  a  survey  of 
Galveston  Harbor  as  a  whole  for  a  comprehensive  plan  for  further 
improvement.     Report  was  made  in  December,  1 908. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  the  fiscal  vear  ending  Jime  30,  1911,  for  mamtenance 
by  the  operation  of  the  dredges. 

The  outer-bar  channel,  where  dredging.is  done,  weather  permitting, 
had  at  the  beginning  or  the  fiscal  year  27^  feet  at  mean  low  tide. 
The  last  survey  in  June,  1909,  shows  a  channel  depth  of  30 i  feet,  an 
increase  of  2|  feet  during  the  past  year.  With  the  exception  of  one 
stretch  of  less  than  1,000  feet,  there  is  a  fine  navigable  channel  of 
32^  feet  from  within  the  inner  bar  across  the  outer  bar  to  deep  water. 

The  inner  bar  has  disappeared,  leaving  a  ruling  depth  of  36  feet 
at  mean  low  tide.  This  result  has  been  accomplished  bv  the  Gal- 
veston channel  current,  aided  by  the  ComstocTc,  which  worked  on  the 
inner  bar  when  it  was  too  rough  for  it  to  work  outside. 

Mean  tide  fluctuations  on  outer  bar^  2  feet;  inner  bar,  1.64 .feet; 
Galveston  channel,  1.12  feet.  Including  Galveston  channel,  1,738 
acres  now  have  a  depth  of  24  feet  and  over,  and  888  acres  have  a 
depth  of  30  feet  and  over.  ^  g.  ,^^^  ^^  ^uu^ic 
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All  the  commerce  for  Galveston  chamiel,  Texas  City  chamiel,  Port 
Bolivar  chamiel.  Galveston  ship  channel,  and  Buffalo  Bayou,  which 
comes  in  from  tne  Gulf  or  passes  out  to  the  Gulf,  whether  coastwise 
or  foreign,  passes  through  tne  jetty  channel. 

A  board  of  engineer  officers  in  its  report  of  December  19,  1902, 
stated  that  a  conservative  estimate  of  the  value  to  the  country  of 
the  present  improvement  at   Galveston  is  more   than  $10,000,000 

Ser  annum.     This  benefit  is  probably,  at  the  present  time,  more  than 
ouble  that  amount  annually. 
A  map  of  the  last  survey  of  the  outer  bar  is  submitted  herewith. 

Julyl,  1908,  balance  unexpended « 1720,346. 16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 200,000.00 

Amount  appropriated  by  Bundrv  civil  act  approved  March  4,  1909 70, 000. 00 

Proceeds  of  sales  of  charts  of  Galveston  Bay 28. 00 

Proceeds  of  sales  of  contact  prints 6  1. 04 

Proceeds  of  sales  of  old  boilers  of  dredge  Comstoch 1, 200. 00 

Proceeds  of  sales  of  condemned  property 166. 68 

991,730.78 
Jime  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $314, 065.  24 

For  construction  of  dredge c  306,033. 51 

For  maintenance  of  improvements 101, 675. 77 

721, 774.  52 


Julyl,  1909,  balance  imexpended <i269,  956. 26 

Julyl,  1909,  outstanding  habilities «59,321.33 

July  1, 1909,  balance  available 210, 634. 93 

July  1, 1909,  amount  covered  by  uncompleted  contracts /  52, 003. 32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvements,  in  addition  to  the  balance 
imexpended  July  1,  1909 ^250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  1.) 

i,  Oalveston  channel j  Texas. — This  is  the  channel  passing  along  the 
wharf  front  of  the  city  and  connecting  the  same  with  the  jettied  en- 
trance channel. 

Galveston  channel  inside  the  inner  bar  had  originallj  a  depth  vary- 
ing from  20  feet  at  Fort  Point  to  30  feet  off  Twentieth  street,  and 
again  to  20  feet  off  Thirty-second  street.  The  width  of  the  channel 
between  the  18-foot  contours  was  about  600  feet.  The  inner  bar  had 
originally  a  9-foot  depth,  but  conditions  gradually  became  better  until 
the  outer  bar,  with  about  12-foot  depth,  became  the  controlling  factor. 

a  The  unexpended  balance,  as  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1908,  should  have  included  $67,750  in  hands  of  Major  Deakyne  for  dredge  con- 
struction. 

f>  Includes  54  cents  received  by  Major  Deakyne  for  blueprint  of  dredge. 

c  Amount  expended  by  Major  Deakyne  for  construction  of  dredge. 

*  Includes  $5,453.90  in  hands  of  Major  Deakyne. 

«  Includes  $4,750  for  construction  of  dredge. 

/  Includes  $4,516  for  construction  of  dredge. 

0  Since  the  preparation  of  this  report  and  estimate  the  Galveston  jetties  have  been 
damaged  by  the  storm  of  July  21, 1909.  The  local  officer  estimates  that  the  additional 
sum  of  $100,000  will  be  required  to  make  the  necessary  repairs. 
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All  vessels  drawing  over  12  feet  had  to  complete  their  cargoes  by 
lightering  after  crossing  the  bar. 

A|)propriations  by  the  United  States  Government  for  the  channel 
began  in  1902,  when  $100,000  was  appropriated  for  improving  the 
channel  in  accordance  with  the  report  submitted  in  House  Document 
No.  264,  Fifty-sixth  Congress,  second  session.  The  act  of  March  3, 
1905,  authorized  the  construction  of  a  dredge,  Col.  A.  M.  Miller ,  at  a 
cost  not  to  exceed  $125,000. 

The  act  of  March  2,  1907,  modified  the  project  bjrproviding  for  the 
extension  of  the  channel  from  Fifty-first  street  to  Fifty-sixth  street, 
at  an  estimated  cost  of  $129,310.  (See  H.  Doc.  No.  768,  59th  Cong., 
2d  sess.)  The  adopted  project  therefore  contemplates  the  excavation 
of  a  channel  30  feet  det^p  and  1,200  feet  wide  from  the  inner  bar  to 
Fifty-first  street  and  the  extension  of  said  channel  700  feet  wide  from 
Fiftv-first  street  to  Fiftv-sixth  street. 

The  estimated  cost  of  the  project  as  modified  is  $1,714,310. 

The  U.  S.  dredge  Col,  A,  M.  Miller  moved  during  the  fiscal  year 
858,587  cubic  yards  of  material  in  widening  and  maintaining  the 
channel,  of  which  700,330  cubic  yards  was  new  work  and  158,257 
cubic  yards  was  maintenance. 

The  project  is  58  per  cent  completed,  giving  a  channel  approxi- 
mately 1,325  feet  wi(le  opposite  the  proposed  immigrant  landmg  sta- 
tion just  within  the  inner  bar,  900  feet  wide  and  25  to  33  feet  deep  to 
a  point  opposite  Twenty-ninth  street,  and  750  feet  wide  and  25  to  35 
feet  deep  to  the  end  of  the  present  wnarf  frontage. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  for  dredging  and  dike 
construction  was  $719,576.19,  of  which  $55,827.84  was  for  mainte- 
nance of  the  improvement. 

Vessels  drawing  28^  feet  can  now  come  to  the  wharves  at  mean  low 
tide. 

The  Monomoy  left  this  port  August  31,  1908,  drawing  28  feet  and  2 
inches,  the  Irada  on  October  9, 1908,  drawing  28  feet,  and  the  Rowan- 
more  on  November  21,  1908,  drawing  28  feet  and  6  inches. 

Variation  of  level  of  water  surface  is  about  1  foot. 

The  foreign  trade,  as  given  by  the  customs  office,  for  the  port  of 
Galveston  for  the  calendar  year  1908  amounted  as  follows:  Foreign 
exports,  valued  at  $202,152,984;  foreign  imports,  valued  at 
$5,516,822;  total,  $207,669,806. 

Partial  statistics  for  coastwise  trade  were  furnished  by  the  secretary 
of  the  Galveston  Chamber  of  Commerce  and  other  interested  parties 
as  900,497  tons,  valued  at  $218,388,000. 

The  following  is  a  comparison  of  foreign  export  values  credited  to 
ports  in  the  United  States  on  the  Gulf  of  Mexico  in  the  government 
records  for  a  period  of  six  years:* 


Fiscal  year. 

Oahreston. 

New  Orleans. 

Mobile. 

PensaoolA. 

1902^ 

$103,146,623 
144,920,127 
126,065,690 
166,240,813 
236,277,727 
161,020,933 

$147,066,230 
148,006,606 
149,866,368 
149,901,018 
160,807,311 
160,357,684 

$12,618,448 
16,836,671 
18,071,082 
21,712,644 
24:463,606 
27,079,831 

$U,  744,644 
16,801,834 
16,340,266 
18,440,122 
10,2181.433 

1003-4 

1904-6 

1906-6 

1906-7 

VKfI-% 

20,332,640 

a  Data  furnished  by  Judge  A.  J.  Roienthal,  spedal  deputy  ooUeotor,  United  States  coitomi  service. 
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The  value  of  foreign  exports  credited  to  the  port  of  Galveston  for 
the  fiscal  year  1896-97  amounted  to  $59,334,343,  and  for  the  fiscal 
year  1906-7  to  $236,277,727,  or  about  tour  times  the  amount  for 
1896-97.  The  gam  from  1902-3  to  the  end  of  1906-7  amoimted  to 
129  per  cent.  During  the  year  1907-8  there  was  a  decrease  in  value 
of  commerce  handled  through  this  port,  amounting  to  $34,124,743. 

A  suflBcient  depth  and  width  of  channel  is  a  necessary  supplement 
to  the  deep  water  between  the  jetties  to  enable  the  vessels  to  reach 
the  wharves.  The  work  of  the  past  year  has  put  the  channel  in 
better  condition  for  service  than  ever  before,  but  with  the  increasing 
length  of  the  vessels  now  entering  the  harbor  the  necessity  for  the 
full  width  of  channel  between  hamor  lines  (1,400  feet)  is  becoming 
very  marked. 

It  is  proposed  to  apply  the  balance  available  on  June  30,  1909,  to 
the  extension  of  channel  and  dike  to  opposite  Fifty-sixth  street,  and 
the  additional  appropriation  recommended  in  operation  of  the  United 
States  dredge  for  widening  the  present  channel  and  for  maintenance. 

July  1, 1908,  balance  unexpended $60, 543.  89 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 200,000.00 

Proceeds  of  sales  of  contact  prints .60 

Proceeds  of  sales  of  condemned  property 179. 17 

260,  723.  66 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  oi  improvement $27, 743. 42 

For  maintenance  of  improvement 7,202.09 

34,945.51 


July  1, 1909,  balance  unexpended 225, 778. 15 

July  1,  1909,  outstanding  liabilities 5,009.75 

July  1, 1909,  balance  available 220, 768. 40 

Amount  (estimated)  required  for  completion  of  existing  project 825, 137. 84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1, 1909 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  ol  1899. 

(See  Appendix  T  2.) 

S.  Channel  from  Galveston  Harbor  to  Texas  CfUy,  Tex. — ^The  natural 
depth  over  the  line  of  this  channel  was  from  4  to  8  feet.  During  1895 
and  1896  a  channel  16  feet  deep  was  dredged  by  the  Texas  City  Ter- 
minal Company  at  an  expense  of  $146,000.  At  the  time  of  the 
adoption  of  the  present  project  this  channel  had  shoaled  to  its  natural 
depth. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  deepening 
the  channel  north  of  PeUcan  Island  from  Galveston  Harbor  to  Texas 
City,  Tex.,  to  a  depth  of  25  feet  and  a  width  of  100  feet  at  the  bottom 
at  a  cost  not  to  exceed  $250,000. 

The  full  amount  had  been  expended  on  the  work  under  this  ap- 
propriation up  to  the  close  of  the  fiscal  year  ending  June  30,  1905, 
the  Texas  City  Company  paying  the  expenses  of  superintendence, 
inspection,  etc.  The  channel  was  dredged  100  feet  wide  on  the  bot- 
tom and  25  feet  deep  from  Texas  City  wharves  to  25  feet  of  water  in 
Galveston  Harbor,  a  distance  of  34,000  feet.  I 
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In  addition  to  the  amounts  mentioned  above,  the  Texas  City  Com- 
pany, according  to  figures  furnished  by  them,  expended  $148,906.98 
m  completing  cnannel,  $172,734.58  in  digging  turning  basin  and  slip, 
and  in  1906  removed  698,222  cubic  yards  at  a  cost  of  $16,028.61  m 
maintaining  channel. 

This  channel  was  redredged  by  contract  completed  September  19, 

1907,  for  a  distance  of  17,690  feet  from  the  wharf  at  Texas  City, 
1,001,147  cubic  yards  being  removed. 

During  the  past  fiscal  year  273,284  cubic  yards  of  material  have 
been  removed  oy  United  States  dredges  in  maintaining  the  channel. 

The  total  amount  expended  by  the  United  States  to  June  30,  1909, 
is  $285,960.34,  of  which  $35,960.34  was  expended  in  maintaining  the 
channel. 

The  amoimt  of  fiU  since  project  was  completed  to  end  of  last  fiscal 
year  was  1,337,700  cubic  yards,  and  the  fill  from  June  18,  1907,  to 
May  17,  1909,  amounted  to  1,371,500  cubic  yards,  making  total  fill 
to  date  of  2,709,200  cubic  yards. 

Variation  of  water  surface  is  about  IJ  feet. 

The  ruling  depth  on  May  17,  1909,  was  12  feet,  but  owing  to  the 
softness  of  the  silt,  ships  drawing  17  feet  can  pass  through  the  channel. 

The  effect  of  the  project  on  freight  rates  has  been  very  beneficial 
during  the  past  year  owing  to  the  establishment  of  a  new  line  of 
steamers  from  New  York  to  Texas  City,  thereby  breaking  up  the  rate 
agreement  that  had  existed  between  the  old  lines  between  New  York 
and  Galveston. 

The  tonnage  for  the  port  of  Texas  City,  Tex.,  for  the  calendar  year 

1908,  as  furnished  by  the  Texas  City  Terminal  Company,  of  Texas 
City,  is  as  follows:  I\)reign  exports  and  imports,  59,072  tons,  valued 
at  $3,403,960;  coastwise  domestic,  96,927  tons,  valued  at  $18,201,566; 
total  155,999  tons,  valued  at  $21,605,526. 

It  is  proposed  to  expend  the  available  balance  and  the  additional 
appropriation  recommended  in  maintaining  the  present  channel. 

July  1,  1908,  balance  unexpended $34, 480. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 50,000.00 

Proceeds  of  sales  of  contact  prints .40 

84, 480. 91 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 10,440.65 

July  1, 1909,  balance  unexpended 74,040.26 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  in  addition  to  the  balance  imex- 
pended  July  1 ,  1909 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  T  3.) 

4'  CJiannel  to  Port  Bolivar,  Tex. — ^The  river  and  harbor  act  of 
March  2,  1907,  appropriated  $50,000  for  obtaining  a  channel  150 
feet  wide  and  25  feet  deep,  with  increased  width  at  wharf,  from  Gal- 
veston Harbor  to  Port  Bouvar. 

This  channel  extends  from  the  Gulf  and  Interstate  Railway  trans- 
fer wharf  southerly  to  Bolivar  Roads,  a  distance  of  4,275  feet. 
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During  the  fiscal  year  269,929  cubic  yards  of  material  was  removed 
by  contract,  making  a  total  of  517,927  cubic  yards  of  material  removed 
from  this  channel.  The  remains  of  a  sunken  dredge  boat  near  Bolivar 
Point  was  removed.  A  slip  and  wharf  were  constructed  by  the  Gulf 
and  Interstate  Railway  Company  of  Texas,  and  the  port  was  opened 
for  conmierce  June  14,  1909. 

The  maximum  draft  that  can  be  carried  Jime  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  this  channel  is  19  feet. 

Variation  of  water  surface  is  about  1 J  feet. 

The  channel  is  used  for  tugs  and  barges  in  the  transfer  of  freight 
cars  to  and  from  Gralveston,  and  facilities  are  now  available  for  ships 
to  load  and  discharge  at  the  Bolivar  wharf. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $48,710.76. 

The  project  is  completed. 

Commercial  statistics  received  from  the  Gulf  and  Interstate  Rail- 
way Company  of  Texas  show  the  commerce  passing  through  Bohvar 
channel  to  be  more  than  50,000  tons,  valued  at  $5,578,705. 

No  marked  effect  on  rates  have  been  noted  due  to  this  work. 

The  available  balance  and  the  appropriation  recommended  will 
be  expended  for  maintaining  the  channel  and  widening  the  turning 
basin  in  front  of  the  wharves. 

July  1, 1908,  balance  unexpended $31, 126. 49 

Amount  idlotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 50,000.00 

81, 126. 49 
June  80, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      29,837.24 

July  1, 1909,  balance  unexpended 51,289.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1909 50, 000. 00 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  T  4.) 

6.  Oa^eston  ship  channel  and  Buffalo  BayoUy  Texas. — The  ship 
channel  in  Galveston  Bay  and  Buffalo  Bayou  are  two  Unks  in  the 
waterway  connecting  Houston  with  deep  water  in  Galveston  Bay, 
the  other  links  being  the  San  Jacinto  River  and  the  Morgan  Canal. 

In  their  natural  state  these  two  waterways  had  a  depth  of  from 
4  to  8i  feet,  of  various  widths.  The  earlier  projects  for  their  im- 
provement, adopted  in  1871,  1877,  1881,  and  1892,  provided  for  a 
channel  100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on 
for  a  number  of  years,  furnishing  a  channel  sufficient  for  the  charac- 
ter of  vessels  then  navigating  these  channels. 

In  1892  the  Grovernment  purchased  the  Morgan  Cut  and  Canal, 
6.43  miles  long,  for  $92,316.85. 

The  amount  expended  on  original  projects  prior  to  operations 
under  existing  projects  was  as  follows: 

Ship  channel  in  Galveston  Bay  (including  the  purchase  of  Morgan  Cut 

and  Canal,  $92,316.85) $800,328.16 

Buffalo  Bayou,  Texas 210, 137. 64 

Total 1,010,466.80 
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The  existing  project,  adopted  in  1899  (p.  1515,  Annual  Report 
Chief  of  Engineers,  1898),  as  modified  in  1905  (p.  1495  et  seq.,  Annual 
Report  Chief  of  Engineers,  1905),  is  as  follows: 

For  completing  channel  to  head  of  Long  reach,  includinj^  turning  basin 
600  feet  in  diameter,  25  feet  deep,  side  slopes  1  on  2,  dniston  1  (bay), 
1  on  3  in  divisions  2  and  3  (river),  least  radius  2,^00  feet,  150  feet  on 
bottom  in  division  1  (bay),  100  feet  on  bottom  in  divisions  2  and  3 

(river) $3,170,000 

26,000  feet  of  dike  revetment 40,000 

One  hydraulic  dredge 150, 000 

Engineering  and  contingencies  (about  10  percent) 340,000 

Total 3,700,000 

Amount  available  December  1,  1904 150,000 

Balance  required 3,550,000 

The  act  of  March  2,  1907,  appropriated  $200,000  and  authorized 
continuing  contracts  for  prosecuting  the  improvement  in  the  sum  of 
$200,000,  all  of  which  has  been  appropriated. 

Of  the  $200,000  appropriated  March  2,  1907.  $50,000  was  expended 
for  the  restoration  of  the  channel  from  foot  or  Main  street,  Houston, 
to  head  of  Long  reach. 

By  contract  and  United  States  dredges  3,717,209  cubic  yards  of 
material  have  been  removed  from  the  different  divisions  during  the 
past  fiscal  year,  of  which  2,725,496  cubic  yards  was  for  maintenance 
and  991,713  cubic  yards  for  improvement.  Snagging  operations 
have  been  carried  on  in  the  upper  stretches  of  the  bayou. 

During  the  fiscal  year  the  channel  in  the  open  bay  has  filled  in 
generally  throughout  its  entire  length  to  an  amount  of  1,812,000 
cubic  yards.  Tne  channel  in  the  bayou  has  not  filled  appreciably 
during  the  fiscal  year,  due  to  absence  of  freshets.  Since  the  beginning 
of  1905  a  fill  of  8,178,000  cubic  yards  has  taken  place. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $2,082,668.63,  of  which 
$228,852.10  was  for  maintenance. 

The  project  is  about  50  per  cent  completed. 

The  usual  variation  of  level  of  water  surface  is,  division  1  0>ay 
division),  lower  bay,  1.3  feet;  upper  bay,  0.5  foot;  and  divisions  2 
and  3  (river  divisions),  less  than  one-half  foot.  In  times  of  flood 
rises  of  12  or  more  feet  occasionally  occur  in  Buffalo  Bayou. 

The  maximum  draft  that  can  be  carried  on  June  30,  1909,  at  mean 
low  tide  is,  from  Bolivar  channel  to  Red  Fish,  10  feet;  thence  to  Mor- 
gan Point,  14  feet;  thence  to  head  of  I^ng  reach,  16  feet;  thence  8 
Feet  to  foot  of  Main  street,  Houston.  The  channel  has  been  dredged 
tlu'oughout  to  a  depth  of  18^  feet,  including  the  turning  basin. 

The  effect  of  this  project  on  freight  rates  is  unknown  and  is  inde- 
terminate because  of  a  railroad  rate  differential  in  favor  of  Houston, 
authorized  bv  the  railroad  commission  of  the  State  of  Texas. 

The  wharnnaster  at  Houston  reports  the  tonnage  carried  on  the 
bayou  during  the  calendar  year  1908  as  602,734,  valued  at  $28,318,621. 
It  IS  given  in  detail  in  Appendix  T  5  of  this  report. 

For  number  of  vessels  passing  through  Morgan  Canal,  see  report 
on  operating  and  care  of  Mx)rgan  Canal,  Appendix  T  7  of  this  report. 

It  is  proposed  to  expend  tne  available  funds  and  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  year  ending  June  30, 1910, 
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toward  completing  work  now  under  way,  including  easing  bends  to 
2,500  feet  radius,  maintenance  toward  a  more  uniform  depth,  repair 
of  pile  and  brush  dike  in  upper  bay,  and  snagging  operations  through- 
out the  bayou. 

If  progress  is  to  be  made  toward  the  completion  of  the  project 
depth,  25  feet,  throughout  this  channel,  more  liberal  appropriations 
must  be  made  for  the  work,  as  the  cost  of  maintenance  is  increasing 
yearly  as  increased  depth  is  obtained. 

July  1, 1908,  balance  unexpended $260, 398. 15 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909                    100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 55, 000. 00 

Proceeds  of  sales  of  contact  prints 8.  50 

I^wieeds  of  sales  of  condemned  property 289. 98 

415, 696. 63 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $154, 185. 52 

For  maintenance  of  improvement 76, 567. 45 

230, 752. 97 

July  1,  1909,  balance  imexpended 184, 943. 66 

July  1, 1909,  outstanding  liabilities 23, 434. 04 

July  1, 1909,  balance  available 161, 509. 62 

July  1, 1909,  amoimt  covered  by  imcompleted  contracts 17, 707.  61 

Amount  (estimated)  required  for  completion  of  existing  project 2, 800, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1, 1909 300, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  river  and  harbor  act  of  1899. 

(See  Appendix  T  5.) 

6,  Removing  the  vxUer  hyacinths  from  Texas  vxUers, — On  August  9, 
1907,  water  hyacinths  were  discovered  in  Buffalo  Bayou,  Texas,  and 
vicinity,  and  an  allotment  of  $500  was  made  on  November  4,  1907, 
to  destroy  them  to  prevent  them  from  becoming  an  obstruction  to 
navigation. 

Under  United  States  supervision,  the  city  of  Houston,  Tex.,  re- 
moved practically  all  hyacinths  from  Buffalo  Bayou  by  hired  labor. 

Total  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30, 1909,  was  $35.26. 

July  1,  1908,  balance  unexpended |474. 73 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement.        9. 99 

July  1,  1909,  balance  unexpended 464. 74 

(See  Appendix  T  6.) 

7.  Operating  and  care  of  Morgan  Canalj  Texas, — ^A  custodian  was 
stationed  at  tne  canal  during  the  past  fiscal  year. 

A  statement  contained  in  the  report  of  the  local  engineer  oflBcer 
shows  the  items  of  expenditure,  which  amounted  to  $360,  exclusive 
of  liabilities  outstanding,  amountixig  to  $30. 
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July  1,  1908,  balance  unexpended |390. 00 

Amount  allotted  June  23, 1909 360.00 

750.00 
June  30, 1909,  amount  expended  during  fiscal  year,  fw  works  of  improvement.    360. 00 

July  1, 1909,  balance  unexpended " 390. 00 

July  1,  1909,  outstanding  liabilitieB 30. 00 

July  1 ,  1909,  balance  available 360. 00 

(See  Appendix  T  7.) 

8.  West  OaZveston  Bay  channel,  Texas,  and  mouths  of  adjacent 
streams,  includiTig  Trimty  River,  AnahuOrC  channel.  Cedar  Bayou, 
Chocolate  Bayou,  and  Bastrop  Bayou, — ^This  proiect  embraced  the 
improvement  of  the  followiM  locahties:  West  Galveston  Bay,  the 
Galveston  and  Brazos  Canal,  Double  Bayou,  mouth  of  Trinity  Kiver, 
Anahuac  channel.  East  Bay  Bayou,  Turtle  Bayou,  Clear  Creek, 
Dickinson  Bayou,  Chocolate  Bayou,  Bastrop  Bayou,  Oyster  Creek, 
and  the  mouths  of  adjacent  streams.  (.Aimual  Report  Chief  of 
Enrineers,  1900,  p.  2438,  et  seq.) 

rrior  to  March  3,  1899,  the  improvement  of  West  Galveston  Bay 
channel,  mouth  of  Trinity  River,  and  Cedar  Bayou  had  been  inde- 
pendent. At  that  date  they  were  consoUdated  with  the  other  works, 
except  Anahauc  channel,  which  was  added  by  act  of  March  3,  1905, 
and  Chocolate  and  Bastrop  bayous,  which  were  added  by  the  act  of 
March  2,  1907.  The  Brazos  River,  between  Velasco  and  Richmond, 
which  was  included  in  the  improvement  for  a  time,  is  now  covered 
by  a  separate  appropriation  and  has  been  transferred  to  the  Dallas 
district.    The  estimated  cost  of  the  modified  proiect  is  $248,646.34. 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigaole  channel  depth  of  from  4  to  6  feet  across  the  bars  at  the 
mouths  of  the  streams  and  bayous  from  deep  water  in  the  bay  to 
deep  water  in  the  bayous. 

The  improvement  is  intended  to  develop  a  light-draft  inland  navi- 
gation which  will  afford  cheap  transportation  by  Ught-draft  steamers 
and  barges  to  the  coast  country  of  Texas. 

As  the  West  Galveston  Bay  channel  and  Galveston  and  Brazos 
River  Canal  have  been  included  in  the  "Inland  waterway  on  the 
coast  of  Texas,"  and  appropriated  for  under  that  heading,  allotments 
for  these  works  under  this  appropriation  have  ceased. 

About  five-sixths  of  the  project  has  been  completed. 

The  effect  of  these  improvements  has  been  generally  to  decrease 
freight  rates  to  all  points  reached  by  the  channeb  improved. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
recommended  in  dredgmg  and  snagging,  for  maintenance,  and  in 
opening  up  bayous  emptying  into  the  Galveston  bajB,  in  accordance 
with  approved  project. 

More  and  larger  boats,  especially  power  boats  with  schooner  hulls, 
have  been  built  to  utilize  the  improvement.  Most  of  the  points 
reached  are  settlements  not  on  railroads,  and  the  improvements  are 
of  great  importance  to  their  commercial  life. 
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The  amount  expended  on  these  improvements  under  present  project 
to  June  30,  1909,  has  been  as  follows: 

Channel  across  Hanna  reef $697. 08 

Double  Bayou 13, 193. 99 

Anahuac  channel 12,100.00 

Mouth  of  Trinity  River 8,636.18 

Cedar  Bayou 11,946.23 

Clear  Creek 10,497.16 

Dickinson  Bayou 12, 105. 45 

BajBtrojp  Bayou 9,920.22 

Chocolato  Bayou 6, 542. 04 

Dredge  Gen.  H.  M.  Robirt 67, 992. 51 

Dredge  Capt.  C.  W.  Howell 15,000.00 

Total 168,630.86 

(a)  CJumnd  across  Hanna  reef  {East  Bay  Bayou), — This  is  a  chan- 
nel across  Hanna  reef,  connecting  lower  Galveston  Bay,  East  Bay,  and 
East  Bay  Bayou,  and  is  on  the  direct  line  of  the  inland  waterway  project. 
The  natural  depth  was  2  feet  at  mean  low  tide. 

Amount  expended  on  work  of  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  $679.08. 

During  the  year  5,773  cubic  yards  of  material  was  removed,  making 
a  channel  6  feet  deep,  40  feet  wide  on  the  bottom,  and  955  feet  long. 
Maximum  draft  that  can  be  carried  June  30,  1909,  is  about  4  feet  at 
mean  low  tide. 

Variation  of  water  surface,  about  1  foot. 

It  is  estimated  that  500  tons  of  vegetables  comes  out  of  East  Bay 
Bayou  via  Moodys  and  Ladys  passes,  and  that  about  250  tons  of 
general  merchandise  returns.  There  is  also  some  fish  and  oysters 
carried  through  these  passes,  but  the  present  shallow  channel  pre- 
vents any  extensive  business  being  earned  on. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 $2,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   15. 17 


July  1,  1909,  balance  unexpended .• 1,984.83 

July  1,  1909,  outstanding  liabilities 1, 144. 89 

July  1, 1909,  balance  availabl e 839. 94 

Amount  (estimated)  required  for  completion  of  existing  project (a) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Double  Bayou, — The  navigation  of  this  bayou  was  obstructed  by 
a  bar  which  prevented  boats  drawing  over  2  feet  of  water  entering 
the  bayou. 

The  amount  expended  on  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1909^  $13,193.99,  of  which  $6,240.79 
was  applied  to  maintenance,  exclusive  of  $2,711.40  dej>osited  by 
private  parties. 

•  See  consolidated  money  statement  on  page  486. 
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This  expenditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  6,450  feet  long,  60  to  80  feet  wide,  and  from  5  to  7  feet  deep 
across  the  bar  and  into  the  bayou. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  is  7  feet. 

The  variation  of  water  surface  is  about  one-half  foot. 

This  bayou  within  a  half  mile  of  its  mouth  divides  into  east  and 
west  branches,  the  east  branch  bein^  navigable  for  12  miles  and  west 
branch  for  8  miles  from  mouth,  making  a  total  of  19^  miles. 

The  commerce  through  this  channeL  as  given  by  Burt  H.  Collins, 
for  the  calendar  year  1908,  amounted  to  more  than  5,000  tons  or 
produce,  mainly  rice  and  merchandise,  valued  at  $269,000. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 16,000.00 

Proceeds  of  sales  of  condemned  proi)erty 89.46 

5,089.46 
Transferred  to  Dickinson  Bayou,  Texas 89. 46 


5,000.00 
June  80,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 644. 84 

July  1, 1909,  balance  unexpended 2,355.16 

July  1,  1909,  outstanding  liabilities 2,088.22 

July  1,  1909,  balance  available 266. 94 

Amount  (estimated)  required  for  completion  of  existing  project (a) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  tear  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpendfed  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Aruikuae  channel. — ^The  original  depth  of  this  channel  was 
about  3  feet. 

Amount  expended  on  work  of  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  $12,100,  of  which  $6,124.99  was 
for  maintenance  of  channel. 

The  expenditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  16,013  feet  long,  80  feet  wide,  and  7  feet  deep  from  6  feet  of 
water  in  Trinity  Bay  to  8  feet  of  water  in  Browns  Pass. 

Maximum  draft  that  can  be  carried  June  30,  1909,  at  mean  low 
tide  is  4^  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

This  channel  is  used  by  United  States  mail  boat,  and  as  there  is 
no  railroad  communication  with  the  adjacent  country,  all  produce 
and  supplies  pass  through  this  channel.  Rice  is  the  principal  agri- 
cultural product. 

This  cnannel  is  navigable  for  3^  miles  from  the  6-foot  contour  in 
Galveston  Bav  to  Anahuac. 

Commercial  statistics  received  show  the  commerce  to  be  more  than 
15,000  tons,  valued  at  $780,000. 

a  See  consolidated  money  statement  on  page  486. 
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Amount  alloted  from  appropriation  by  river  and  harbor  act  approved  March 

3,1909 $4,000.00 

July  1, 1909,  balance  unexpended 4,000.00 

Amount  (estimated)  required  for  completion  of  existing  project (a) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{d)  Mouth  of  Trinity  River. — ^This  river  empties  into  Galveston 
Bay  through  several  mouths  or  passes,  opposite  each  of  which  a  bar 
existed  on  which  the  depth  of  water  did  not  exceed  3i  feet  at  mean 
low  tide. 

Under  earUer  projects,  adopted  June  18,  1875,  and  amended 
May  4,  1899,  dredging  and  snagging  were  done,  the  west  jetty  at 
Miadle  Pass  completed  to  a  len^n  of  7,359  feet,  and  a  channel  100 
feet  wide  by  5  feet  deep  secured  at  a  cost  of  $75,900.  The  channel  sub- 
sequently shoaled  to  a  ruUng  depth  of  3^  feet,  and  at  present  Browns 
Pass  leading  to  the  Anahuac  channel  is  the  one  used  and  under 
improvement. 

Amount  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  $8,636.18,  of  which  $4,995.74 
was  appUed  to  maintenance. 

Under  present  project  a  channel  80  feet  wide  and  6  feet  deep  was 
dredged  a  distance  of  5,700  feet  and  a  log  jam  removed  from  the  pass. 
'Maximum  draft  that  can  be  carried  June  30,  1909,  at  mean  low 
water,  4^  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

During  the  calendar  year  1908,  lumber,  rice,  etc.,  valued  at 
$599,430,  passed  through  this  channel  in  addition  to  miscellaneous 
suppUes. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 $1,000.00 

July  1, 1909,  balance  unexpended 1,000.00 

Amount  (estimated)  required  for  completion  of  existing  project (a) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1, 1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{e)  Cedar  Bayou. — Cedar  Bayou  discharges  into  the  northwest 
comer  of  Galveston  upper  bay  at  a  point  aoout  1^  miles  below  the 
mouth  of  the  San  Jacinto  River,  and  distant  28^  miles  from  Galveston. 

The  original  project  for  this  improvement  was  adopted  September 
19,  1890,  and  consisted  in  deepeniM  the  channel  over  the  bar  by 
dredging,  so  as  to  afford  a  depth  of  5  feet  at  mean  low  tide,  anH 
protectiii^  the  dredged  channel  by  brush  and  stone  walls  or  jetties. 
The  amount  previously  expended  on  this  project  was  $32,150. 

After  crossmg  the  bar  a  least  depth  of  9  feet  can  be  carried  up  the 
bayou  for  a  distance  of  17  miles. 

a  See  consolidated  money  statement  on  page  486. 
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Under  present  project  the  jetties  were  repaired  by  filling  the  lowest 
places  and  gaps  with  riprap,  and  a  channel  8  feet  deep,  80  feet  wide, 
8,690  feet  long  was  dredged  from  the  8-foot  depth  inside  the  bayou 
across  Cloppers  bar  and  connecting  with  the  8-foot  depth  in  San 
Jacinto  Bay. 

During  the  fiscal  year  9,375  cubic  yards  of  material  was  removed 
in  maintaining  the  channel. 

Amount  expended  on  existing  project  to  close  of  fiscal  vear  ending 
June  30,  1909,  $11,946.23,  of  which  $5,009.08  was  applied  to  main- 
tenance. 

Maximum  draft  that  can  be  carried  June  30,  1909^  6  feet.  This 
stream  is  navigable  to  Needle  Point,  head  of  navigation,  a  distance 
of  20  miles  from  the  mouth. 

The  rise  and  fall  of  tide  is  about  one-half  foot,  except  during 
freshets. 

It  has  been  impossible  to  obtain  the  commercial  statistics  of  the 
effect  of  this  improvement.  One  boatman  reports  taking  out  24,000 
tons  brick,  valued  at  $120,000,  and  18^0  tons  sand,  valued  at 
$18,000,  during  the  calendar  year  1908.  Rice  and  other  agricultural 
products,  together  with  supplies  for  the  adjacent  community,  are 
carried  through  this  channel,  there  being  no  railroad  facilities  within 
convenient  distance. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 16,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 60. 71 

July  1,  1909,  balance  unexpended 4,939.29 

July  1,  1909,  outstanding  liabiUtiee 1,063.62 

July  1,  1909,  balance  available 3, 875. 67 

Amount  (estimated)  required  for  completion  of  existing  project (o) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(f)  Clear  Creek, — Clear  Creek  empties  into  Galveston  upper  bay 
from  the  west.  It  was  obstructed  at  its  mouth  by  a  narrow  sand  bar, 
on  which  the  depth  did  not  exceed  2  feet.  For  a  distance  of  2  miles 
above  the  mouth  the  ruling  depth  is  8  feet.  It  then  broadens  into  a 
lake  3  miles  long  and  1  \  miles  wide,  having,  before  improvement,  an 
average  depth  of  IJ  feet.  Above  the  lake  the  prevailing  deptn  ia 
from  8  to  12  feet. 

Private  parties  have  at  various  times  dredged  through  the  .bar  at 
the  mouth  into  Galveston  Bay,  and  during  1907-8  the  U.  S.  dredge 
Captain  C.  W.  Howell  dredged  a  channel  22,847  feet  long,  40  feet 
wide,  and  from  4  to  6  feet  deep.  At  present  there  is  across  this  bar 
a  channel  about  40  feet  wide  with  a  least  depth  of  4  feet  at  mean  low 
tide. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $10,497.16,  of  which  $7  was  applied  to  maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  is  4  feet. 

o  See  consolidated  money  statement  on  page  48f  ^  ^y  GOOQIC 
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This  stream  is  navigable  to  Friendswood,  at  the  head  of  navigation, 
a  distance  of  20  miles,  except  that  same  is  obstructed  10  miles  from 
its  mouth  by  Galveston  Countv  road  bridge  and  Galveston,  Houston 
and  Henderson  Railway  bridge  and  14  miles  from  its  mouth  by 
Davis  bridge.  During  the  past  year  the  bridges  have  been  modified 
so  as  to  provide  a  24-foot  opening. 

Variation  of  water  surface  is  tmee-fourths  foot. 

No  commercial  statistics  have  been  obtained. 

July  1,  1908,  balance  unexpended $61. 87 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 4,000.00 


4,061.87 
Transferred  to  Dickinson  Bayou 61. 87 


4,000.00 
Jime  80,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   7. 00 

July  1,  1909,  balance  unexpended 3, 993. 00 

July  1,  1909,  outstanding  liabilities 671. 06 

July  1, 1909,  balance  available 3, 321. 96 

Amount  (estimated)  required  for  completion  of  existing  project (o) 

Amount  that  can  be  profitably  expended  in  fiscal  jrear  ending  June  30, 1911, 
for  works  of  improvement  and  for  maintenance,  in  addition  to  the  baWce 
unexpended  July  1,  1909.. (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(g)  Dickinson  Bayou, — Dickinson  Bayou  empties  into  Galveston 
lower  bay  about  20  miles  northwest  of  the  city  of  Galveston.  Navi- 
gation was  obstructed  bjr  a  bar  at  its  mouth  with  2\  feet  of  water 
on  its  crest.  After  crossing  the  bar  a  depth  of  10  feet  can  be  car- 
ried up  the  bayou  for  20  imles  or  more,  and  a  depth  of  6  feet  for  a 
distance  of  25  miles  from  its  mouth. 

During  the  past  year  the  U.  S.  dredge  Captain  C.  W.  Howell  exca- 
vated a  channel  from  6  to  6i  feet  deep  and  about  60  feet  wide  over  a 
distance  of  19,100  feet  through  the  shoal  water  of  the  bay  and  to 
deep  water  in  the  bayou. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  end- 
ing June  30,  1909,  $12,105.45,  of  which  $5,823.12  was  applied  to 
maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  bar  is  5  feet. 

This  stream  is  navigable  10  miles  from  mouth  to  Galveston, 
Houston  and  Henderson  Railway  bridge  for  tu^  and  schooners. 
The  same  class  of  vessels  could  navigate  to  a  j>omt  25  miles  from 
the  mouth  on  removal  of  county  and  railway  bridges. 

Variation  of  water  surface  is  1  foot. 

Partial  information  received  shows  the  commerce  passing  through 
this  channel  to  be  more  than  1,400  tons,  valued  at  $28,600. 

•  See  consolidated  money  statement  on  page  486. 
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July  1, 1908,  balance  unexpended $717.67 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 4,000.00 

Transferred  from  Double  Bayou 89. 46 

Transferred  from  Chocolate  Bayou 987.  78 

Transferred  from  Clear  Creek 51.  87 


5,846.78 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement  5,823. 12 

July  1, 1909,  balance  unexpended 23.66 

July  1,  1909,  outstanding  liabilities 4. 95 

July  1, 1909,  balance  available 18. 71 

Amount  (estimated)  required  for  completion  of  existing  project (o) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 
balance  unexpended  July  1, 1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Qi)  Bastrop  Bayou. — ^Bastrop  Bayou  empties  into  Bastrop  Bay, 
which  is  part  of  west  Galveston  Bay.  The  mouth  of  the  bayou  is 
5  miles  northwest  of  San  Luis  Pass  and  had  a  long  shallow  approach 
with  only  10  inches  of  water  on  the  bar.  For  2  miles  above  the 
bar  the  water  is  shallow,  averaging  about  2  feet.  Above  that  point 
there  is,  in  general,  a  depth  of  10  feet,  but  this  depth  was  reduced  by 
three  shoals  of  a  total  length  of  about  3  miles  witn  a  depth  of  2  feet. 
The  stream  can  be  navigated  for  a  distance  of  20  miles  from  its 
mouth. 

A  channel  400  feet  lon^,  35  to  40  feet  wide,  and  4  feet  deep  was 
cut  through  the  shell  reef  at  the  entrance  to  Bastrop  Bay  by  the 
U.  S.  dredge  and  snag  boat  Oen.  8>  M.  Mansfield  in  1906  at  a-  cost 
of  $269.42,  this  amount  being  subscribed  by  interested  parties. 

During  1907  the  U.  S.  dredge  Captain  C,  W,  Howell  cut  a  channel 
18,765  feet  long,  40  feet  wide,  ana  4  to  5  feet  deep  up  the  bayou 
beyond  three  small  shoals  obstructing  navigation. 

Amoimt  expended  on  work  of  existing  project  to  close  of  fiscal 
year  endmg  June  30,  1909,  $9,920.22. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  is  3  feet. 

Variation  of  water  surface,  1  foot. 

No  commercial  statistics  have  been  obtained. 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 $4,000- Og 

July  1, 1909,  balance  unexpended 4, 000. 00 

Julyl,  1909,  outstanding  liabilities 604.13 

July  1,  1909,  balance  available 3, 395. 87 

Amount  (estimated)  required  for  completion  of  existing  project («) 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  llie 
balance  unexpended  July  1, 1909 («) 

Submitted  in  comjpliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

a  See  consolidated  money  statement  on  pftgf)j|§fgd  by  GoOqIc 
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(i)  Chocolate  Ba/uou. — Chocolate  Bayou  empties  into  Chocolate  Bay, 
an  arm  of  West  Galveston  Ba^,  about  12  miles  north  of  San  Luis  Pass. 
At  its  mouth  ihere  is  a  bar  with  3  feet  of  water  on  its  crest.  Above 
this  bar  the  depth  varies  from  7  to  15  feet  for  50  miles  from  its  mouth. 

During  the  fiscal  year  the  U.  S.  dredge  Captain  C  W.  HoweU  re- 
moved 98,904  cubic  yards  of  material,  making  a  channel  5}  feet  deep, 
40  feet  wide,  and  21,000  feet  long  from  5  feet  of  water  in  West  Galves- 
ton Bay  through  Chocolate  Bay  to  5  feet  of  water  in  Chocolate  Bayou. 

Amount  expended  on  work  of  existing  project  to  close  of  fiscal  year 
ending  June  30,  1909,  $6,542.04,  of  which  $29.82  was  applied  to 
maintenance. 

The  maximum  draft  that  can  be  carried  June  30, 1909,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  5  feet. 

Variation  of  water  surface,  1  foot. 

This  channel  is  used  regularly  bv  light  draft  vessels  a  distance  of  24 
miles  from  its  mouth  to  Liverpool.  It  is  also  navigable  for  15  miles 
beyond  Liverpool  and  navigation  could  be  extended  farther  were  it 
not  for  the  overhanging  timber  along  the  banks. 

No  conunercial  statistics  have  been  obtained. 

July  1, 1908,  balance  unexpended $7, 168. 95 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 4,000.00 

11,168.95 
Tranafeired  to  Dickinson  Bayou,  Texas 987. 78 

10, 181. 17 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $6, 181. 17 

For  maintenance  of  improvement 29. 82 

6, 210. 99 


Julyl,  1909,  balance  unexpended 3,970.18 

July  1,  1909,  outstanding  Labilities 422.43 

July  1, 1909,  balance  available 3,547.75 

Amount  (estimated)  required  for  completion  of  existing  project (<>) 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition  to  the 
iMdance  unexpendea  Jul}^  1,  1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
^    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

DRBDOB  CAPTAIN  0.   W.    HOWELL. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909., $16,000.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 15, 000. 00 

UNALLOTTED. 

Amount  unallotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 $2,000.00 

July  1, 1909,  balance  unexpended 2,000.00 

<^  See  consolidated  money  statement  on  page  486. 
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CONSOLIDATED. 


July  1,  1909,  balance  unexpended $7,950.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 50,000.00 

Proceeds  of  sales  of  condemned  property 89.  46 


58,099.74 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $6, 196. 34 

For  maintenance  of  improvement 23, 665. 49 

29,761.83 


July  1,  1909,  balance  unexpended ^ 28,277.91 

July  1,  1909,  outstanding  liabilities 5,999.29 

July  1, 1909,  balance  available 22,278.62 

Amount  (estimated)  required  for  completion  of  existing  project 59, 646.  34 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1909 110, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(j)  Channel  in  West  Qalvesion  Bay, — See  Inland  waterway  on  the 
coast  of  Texas. 

(Jc)  Oalveston  and  Brazos  River  Canal. — See  Inland  waterway  on 
the  coast  of  Texas. 

(See  Appendix  T  8.) 

9,  Inland  waterway  on  (he  coaM  of  Texas. — ^The  river  and  harbor 
act  of  March  2,  1907,  appropriated  $133,829,  and  authorized  the 
Secretary  of  War  to  enter  into  contract  for  materials  and  work  to 
the  extent  of  $300,000,  all  of  which  has  since  been  appropriated. 

This  project  embraces  the  improvement  of  the  following  localities: 
West  Galveston  Bav  and  Brazos  River  Canal;  channel  from  Aransas 
Pass  to  Pass  Cavallo,  including  the  Guadalupe  River  to  Victoria; 
Turtle  Cove  channel  from  Aransas  Pass  to  Corpus  Christi,  Tex. 

The  object  of  the  improvement  is  to  obtain  and  maintain  a  navi> 
gable  channel  depth  of  5  feet  in  a  canal  along  the  coast  of  Texas, 
utilizing  the  lagoons  lying  between  the  islancb  and  the  mainland. 
The  improvement  will  develop  a  light-draft  inland  navigation  which 
will  afford  cheap  transportation  by  light-draft  steamers  and  barges 
to  the  coast  coimtry  of  Texas. 

More  and  larger  boats  with  auxihary  gas  engines  have  been  built 
to  utilize  the  improvement.  Most  of  the  points  to  be  reached  are 
settlements  which  railways  can  not  afford  to  develop,  but  the  im- 
provements are  of  great  importance  to  their  commercial  life. 

The  project  is  about  70  per  cent  completed. 

No  reduction  of  freight  rates  due  to  this  improvement  has  been 
noticed. 

Amount  expended  imder  this  appropriation  to  Jime  30,  1909,  has 
been  as  follows: 

West  Galveeton  Bay  and  Brazos  River  Canal $124, 383. 29 

Aransas  Pass  to  Pass  Cavallo 45, 362. 81 

Guadalupe  River 68, 258. 60 

Turtle  Cove  channel 122,107.64 


Total 360,112.34 
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It  is  proposed  to  apply  the  balance  available  and  amount  estimated 
as  a  profitable  expenaitiire  in  dredging,  snagging,  etc.,  in  accordance 
with  approved  project. 

(a)  West  Oalveston  Bay  and  Brazos  River  Canal, — Previous  to  1908 
these  channels  were  earned  under  another  appropriatioa — viz,  ^' West 
Galveston  Bay  channel,  Texas,  and  mouths  of  acyacent  streams,  etc.*' 

West  Galveston  Bay, — ^This  is  a  body  of  water  covering  about  39 
square  miles  and  lies  between  Galveston  Island  and  the  mainland. 
It  extends  from  Galveston  Bay  to  the  west  end  of  Oyster  Bay  and 
is  connected  with  the  Gulf  of  Mexico  by.  San  Luis  Pass  at  the  west- 
em  extremity  of  Galveston  Island  and  with  the  Brazos  River  by  the 
Galveston  and  Brazos  Canal.  The  minimum  depth  of  the  bay  was 
from  2)  to  3  feet. 

The  project  adopted  July  13,  1892,  and  modified  in  1896,  contem- 
plated a  least  deptn  of  5  feet,  at  an  estimated  cost  of  $28,998.80. 

The  work  done  resulted  in  a  channel  100  feet  wide  and  3  to  3^  feet 
deep  from  Galveston  Bay  to  the  Galveston  and  Brazos  River  Canal. 
Beacons  were  also  erected  to  define  the  channel.  The  channel  sub- 
sequently shoaled  to  18  inches  in  places. 

Amount  expended,  including  maintenance,  to  close  of  the  fiscal 
year  ending  June  30,  1907,  $35,059.69. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  June  30, 
1909,  is  3  feet.  ' 

For  report  of  examination  upon  which  new  project  is  based  see 
House  Document  No.  640,  Fiftv-ninth  Congress,  second  session. 

From  records  kept  by  the  Gulf,  Colorado  and  Santa  Fe  Railway 
Company  of  vessels  passing  through  the  draw  of  its  bridge  across 
West  Galveston  Bay  during  the  calendar  year  1908,  6,054  vessels 
used  the  waters  of  West  Galveston  Bay. 

The  U.  S.  dredge  Oen,  H,  M,  Boheri  was  engaged  during  the  year 
in  deepening  and  straightening  channel.  Up  to  April  17,  1909,  a 
channel  8  feet  deep,  80  feet  wide  on  bottom,  was  dredged  for  a  dis- 
tance of  8,800  feet,  at  which  time  the  dredge  was  destroyed  by  fire. 
A  channel  was  also  cut  under  drawbridge  and  old  piling  removed. 

GhUveston  and  Brazos  River  Canal, — ^This  canal  was  originally 
dredged  by  the  Galveston  and  Brazos  Navigation  Company.  The 
original  cut  was  10  miles  long  (made  in  1851-1853),  100  feet  wide  at 
bottom  and  6  feet  deep.  Steamboats  from  145  to  175  feet  long 
and  from  28  to  30  feet  wide  used  the  canal,  carrying  from  550  to 
1,200  bales  of  cotton. 

The  United  States  purchased  the  canal  in  December,  1902,  at  a 
cost  of  $30,000.  The  canal  when  acquired  by  the  United  States 
was  badly  obstructed  with  snaffs,  drift,  and  silt. 

Previous  to  June  30,  1907,  the  canal  had  been  dredged  for  practi- 
cally its  entire  length  to  a  depth  of  3  feet  at  mean  low  tide  and  width 
of  from  35  to  40  feet.  The  bank  had  been  reinforced  at  various  points 
by  brush. 

The  length  of  the  canal  from  west  end  of  Oyster  Bay  to  Brazos 
River  is  8i  miles;  ruUng  depth,  3  feet.  The  canal  connects  with 
West  Galveston  Bay  by  a  dredged  channel  across  Oyster  and  Bas- 
trop bays  and  a  new  cut  across  Mud  Island,  shortening  the  old  route 
3J  miles. 

Amount  expended,  including  maintenance,  on  the  canal  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $67,307.66,  of  which 
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$30,000  was  for  purchase  of  canal  and  $3,203.97  applied  to  mainte- 
nance. 

The  existing  project,  combining  this  channel  and  West  G^veston 
Bay  channel  under  one  appropriation,  was  adopted  by  the  river  and 
harbor  act  of  March  2,  1907,  and  provides  for  a  channel  40  feet  wide 
and  5  feet  deep,  at  an  estimated  cost  of  $151,529  and  $20,000  annually 
for  maintenance. 

The  U.  S.  dredge  Captain  0.  W.  Howell  has  been  engaged  during  the 
year  in  deepening  the  channel  to  5  feet,  with  1  foot  over  depth,  60 
feet  wide,  for  a  distance  of  36,910  feet. 

A  pile-and-bnish  dike  was  built  across  Oyster  Creek,  where  it  had 
cut  tnrough  south  bank  of  canal.  A  new  boom  was  constructed  at 
the  entrance  to  the  canal  into  the  Brazos  River. 

The  canal  is  practically  completed. 

The  combined  project  is  about  70  per  cent  completed. 

Amount  expended  on  existing  project  to  close  or  fiscal  year  ending 
June  30,  1909,  $124,383.29,  of  which  $20,000  was  for  maintenance 
of  the  improvement. 

The  total  amoimt  expended  on  the  West  Galveston  Bay  and 
Brazos  River  Canal  project  to  June  30,  1909.  is  $226,750.64,  of 
which  $30,000  was  for  the  purchase  of  the  canal  and  $24,589.31  for 
maintenance. 

The  maximum  draft  that  can  be  calried  Jime  30,  1909,  at  mean 
low  tide  over  the  shoalest  part  of  the  channel,  which  is  in  West 
Galveston  Bay,  is  3  feet. 

Variation  or  water  surface  is  about  1  foot,  except  at  time  of  Brazos 
River  overflow  and  northers. 

No  commercial  statistics  have  been  obtained. 

July  1,  1908,  balance  unexpended $93,193.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 32,000.00 

Proceeds  of  sales  of  condemned  property .26 

Proceeds  of  sales  of  contact  prints 1. 00 

Collected  from  Postal  Telegraph  Cable  Company  for  digging  trench  for 

cable ....: 600.00 


125,694.26 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     66,045.81 

July  1,  1909,  balance  imexpended 59,648.46 

July  1,  1909,  outstanding  liabilities 676.46 

July  1,  1909,  balance  available 68, 972. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  unprovement  and  for  maintenance,  in  addition  to 
the  balance  unexpended  July  1,  1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jime  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Channel  from  Aransas  Pass  to  Pass  CavaUo. — This  channel 
was  originally  developed  by  the  State  of  Texas  and  private  parties 
and  was  the  old  Umted  States  mail  route  between  Indianoia  and 
Corpus  Christi.  In  1875  vessels  drawing  not  over  3  feet  could  navi- 
gate the  channel. 

o  See  consolidated  money  statement  on  page  49|^  ^  GoOqIc 
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The  project,  as  adopted  by  act  of  March  2,  1907,  contemplates  a 
depth  of  5  feet,  40  feet  wide,  from  the  entrance  at  Aransas  Pass  to 
Matagorda  Bay,  a  distance  or  about  63  miles,  at  a  cost  of  $68^850. 

The  contract  for  dredging  this  channel  was  continued  dunng  the 
year  and  is  now  about  90  per  cent  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $45,362.81. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  over  the 
shoalest  part  of  the  proposed  route  is  4  feet. 

Variation  of  water  surface,  about  three-fourths  of  a  foot. 

No  commercial  statistics  have  been  received. 

Report  of  examination  is  printed  in  House  Document  No.  640, 
Fifty-ninth  Congress,  second  session. 

July  1, 1908,  balance  unexpended 157,538.68 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 40,000.00 

97, 538. 68 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     37,050.44 

July  1, 1909,  balance  unexpended 60,488.14 

July  1,  1909,  outstanding  liabilities 4,513.41 

July  1, 1909,  balance  available 55,974.73 

July  1, 1909,  amount  covered  by  uncompleted  contracts 12, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Suomitted  in  compliance  with  re<)uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(c)  OuadcUupe  River,  hay  section. — ^This  channel  connects  the  mouth 
of  the  Guadalupe  River  with  the  channel  from  Aranses  Pass  to  Pass 
Cavallo.  For  the  first  8  miles  there  was  6  feet  of  water,  shoaling 
to  4  feet  at  the  twelfth  mile,  then  through  a  fiat  with  about  2  feet  to 
the  mouth  of  the  river  at  the  sixteenth  mile. 

Variation  of  water  siurface,  about  three-foiu'ths  of  a  foot. 

The  project  contemplates  a  navigable  waten\^ay  6  feet  deep  and 
40  feet  wide  at  a  cost  of  $30,000. 

During  the  year  146,983  cubic  yards  of  material  have  been  removed, 
giving  a  channel  6  feet  deep  and  40  feet  wide  for  a  distance  of  16 
miles.     The  project  is  about  85  per  cent  completed. 

River  section  to  Victoria,  Tex. — ^The  Guadalupe  River  empties  into 
San  Antonio  Bay,  16  miles  from  the  inland  waterway  on  the  coast 
of  Texas.  Its  width  varies  from  90  feet  at  main  entrance  at  mouth, 
increasing  to  140  feet  62  miles  above  its  mouth.  The  depth  varies 
fix)m  less  than  3  feet  over  shoals  to  20  feet  at  bends.  Tnick  over- 
hanging trees,  numerous  snags,  and  sunken  logs,  together  with  rafts 
of  recent  formation,  are  found  in  the  lower  river.  The  river  was 
formerly  navigated  to  Victoria,  62  miles  from  its  mouth,  but  owing 
to  rafts  navigation  has  been  abandoned  in  recent  years. 

The  project  contemplates  the  removal  of  rafts,  snags,  etc.,  and  the 
dredging  of  shoals  to  6  feet,  at  a  cost  of  $62,700. 

a  See  consolidated  money  statement  on  page  491. 
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During  the  year  the  U.  S.  combination  snag  boat  and  dredge 
Guadalupe  removed  53,065  cubic  yards  of  material  and  several  miles 
of  snags  and  rafts,  clearing  the  river  from  Victoria  at  mile  52  to 
mile  14.  There  has  been  no  uniform  depth  obtained  by  this  work, 
as  the  dredge  has  excavated  only  sufficient  depth  to  enable  it  to 
proceed  down  the  river,  as  the  first  work  to  be  done  was  the  removing 
of  rafts,  snags,  etc. 

Amoimt  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $68,258.60. 

From  report  received  from  P.  R.  Austin,  1,150  bales  of  cotton  and 
250,000  feet  of  lumber,  together  with  a  considerable  quantity  of 
other  supplies  and  products,  have  been  transported  over  the  part 
of  the  river  at  present  navigable. 

Report  of  examination  is  printed  in  House  Document  No.  336, 
Fifty-ninth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $33, 799. 97 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 50,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 32, 000. 00 

115, 799. 97 
Jime  30,  1909,  amoimt  expended  during  fiscal  year,  for  works  of  improve- 
ment       41, 358. 02 

July  1,  1909,  balance  unexpended 74, 441. 95 

July  1,  1909,  outstanding  liabilities 14, 672. 13 

July  1,  1909,  balance  available 59, 769. 82 


July  1,  1909,  amount  covered  by  uncompleted  contracts 5, 500. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

.    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Turtle  Cove  channel  between  Aransas  Pass  and  Corpus  Christi, — 
This  is  a  natural  depression  between  Harbor  and  Mustang  Islands 
connecting  at  high  tiae  the  waters  of  Aransas  and  Corpus  Christi  bays. 
It  is  about  13,500  feet  long  and  2,000  feet  wide,  with  approximate 
depth  of  li  feet  below  mean  low  tide. 

Variation  of  water  surface  is  about  1  foot. 

The  project  contemplates  a  channel  8i  feet  deep  at  mean  low  tide 
and  75  feet  wide  at  the  bottom,  at  a  cost  of  $123,750. 

During  the  year  923,068  cubic  yards  of  material  was  excavated, 
making  a  channel  SJ  to  9  feet  deep  and  75  feet  wide  on  the  bottom, 
from  9  feet  of  water  in  Aransas  Pass  Gorge  near  the  town  of  Tarpon 
to  Corpus  Christi  Bay,  a  distance  of  31,400  feet. 

The  project  has  been  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1909,  $122,107.64. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  over  the 
shoalest  part  of  this  locality  is  8  J  feet. 

For  report  of  survey,  see  House  Document  No.  338,  Fifty-ni^th 
Congress,  second  session. 

o  See  consolidated  money  statement  on  page  491. 
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One  small  steamboat  and  several  schooners  use  this  channel  in 
transporting  freight  between  Galveston  and  Corpus  Christi. 

This  channel  not  having  been  opened  to  navigation  until  April, 
1909,  practically  no  freight  has  been  carried  through  same  as  yet. 

July  1,  1908,  balance  unexpended $100,411.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 23, 000. 00 

Proceeds  of  sales  of  contact  prints 12.  75 

133,424.03 
June  30, 1909,  amoimt  expended  during  fiscal  year,  for  works  of  improve- 
ment      121,768.52 


July  1,  1909,  balance  imexpended 11, 655.  51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

OONSOUDATBD. 

July  1,  1908,  balance  unexpended $284, 942. 83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 132,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 55, 000. 00 

Proceeds  of  sales  of  conaemned  property .26 

Proceeds  of  sales  of  contact  prints 13. 75 

Collected  from  Postal  Telegraph  Gable  (Company  for  dredging  trench  for 

cable 500.00 


472,456.84 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      2^,222.79 


July  1, 1909,  balance  unexpended 206,234.05 

July  1,  1909,  outstanding  liabilities 19,861.99 

July  1,  1909,  balance  available 186,372.06 

July  1,  1909,  amount  covered  by  imcompleted  contracts 18, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 20, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
orks  of  improvement  and  for  maintenance,  in  addition  to 

P         '  '  \  \ 
Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 


1911,  for  works  of  impr 
ade 


the  balance  unexpended  July  1, 1909 100, 000. 00 

ibmitted  in  compliance  with  requirements  of  simdiy  civil 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899; 

(See  Appendix  T  9.) 

10.  Operating  and  care  of  West  Galveston  Bay  and  Brazos  River 
Ckinalj  Texas. — A  boom  tender  was  stationed  during  the  year  to 
tend  the  boom  at  the  entrance  to  the  canal  into  the  Brazos  Kiver. 

a  See  consolidated  money  statement  on  this  page. 
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July  1, 1908,  balance  unexpended $211. 56 

Amount  allotted  June  24, 1909 3a  44 

250.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     120.00 

July  1, 1909,  balance  unexpended 130. 00 

July  1, 1909,  outstanding  Labilities 10.00 

Julyl,  1909,  balance  available 120.00 

(See  Appendix  T  10.) 

11.  Mouth  of  Brazos  River y  Texas. — ^The  mouth  of  the  river  was 
originally  obstructed  by  a  bar,  the  crest  of  which  was  about  three- 
eignths  of  a  mile  from  the  shore  line,  and  the  channel  across  afforded 
a  variable  depth  of  water  for  navigation  of  not  over  8  feet  at  times 
(in  October,  1874,  only  2^  to  3  feet),  being  subject  to  changes  due 
to  winds,  tides,  and  stages  of  water. 

The  orginal  project  was  adopted  in  1880  for  the  improvement  of 
the  channel  over  the  bar  by  the  use  of  jetties.  The  work  was  sus- 
pended in  1889.  The  amount  expended  on  original  project  prior  to 
operations  under  existing  project  was  $142,098.43,  and  an  additional 
sum  of  $5,000  for  a  board  of  engineers  to  ascertain  character  and 
value  of  improvements  made  by  the  Brazos  River  Channel  and  Dock 
Company. 

After  suspension  of  work  by  the  United  States  the  improvement 
of  the  mouth  of  this  river  was  undertaken  bv  the  Brazos  River 
Channel  and  Dock  Company,  which  constructed  two  parallel  jetties 
660  feet  apart.  The  northeast  jetty  was  extended  4,708  feet  long 
and  the  southwest  5,018  feet.  In  1899  this  companv  complied  with 
the  co&ditions  of  an  act  of  Congress  requiring  a  transfer  to  tne  United 
States  of  the  jetties  and  auxiliary  works;  also  a  release  of  all  rights 
and  privileges  conferred  upon  said  company  by  its  charter  or  by  the 
act  of  Congress  approved  August  9,  1888,  to  charge  or  collect  tolls 
for  the  use  and  navigation  of  said  river.  From  the  transfer  of  the 
works  until  the  adoption  of  the  present  project  the  United  States 
spent  $88,524.13. 

The  Brazos  River  Channel  and  Dock  Companv's  map  shows  that 
in  March,  1889,  there  was  a  channel  depth  oi  6  feet  berore  the  work 
began,  and  later,  in  March,  1896,  there  was  20  feet.  The  company 
measured  their  depth  from  a  plane  of  "average  flood  tide,"  or  mean 
high  water,  1.3  feet  above  the  United  States  standard  of  mean  low 
tide.  The  channel  width  is  about  440  feet.  The  depth  of  channel 
varies  with  storm  conditions  and  frequency  of  river  floods  from  12 
to  20  feet. 

The  existing  project  (act  June  13,  1902)  is  to  repair  and  strengthen 
the  jetties,  construct  spur  dikes  and  bank  protection,  and  to  dredge 
a  channel  18  feet  deep  and  150  feet  wide.  The  estimated  cost, 
$250,000,  was  increased  by  $175,000  after  the  hurricane  of  Septem- 
ber 8,  1900.  The  project  is  completed  except  for  dredging  necessary 
to  obtain  and  maintain  the  channel. 

As  the  result  of  an  examination  authorized  by  the  river  and  harbor 
act  approved  March  2,  1907,  the  Board  of  Engineers  for  Rivers  tod 
Harbors  arrived  at  the  conclusion  that  for  the  present  no  further 
improvements  should  be  made  at  the  mouth  of  the  Brazos  River  and 
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that  work  under  the  existmg  project  should  be  confined  to  the  mam- 
tenance  of  the  jetties,  and  this  opinion  is  concurred  in  by  the  Chief 
of  Engineers.     (See  H.  Doc.  No.. 1087,  60th  Cong.,  2d  sess.) 

It  is  proposed,  therefore,  to  apply  the  balance  available  to  main- 
tenance of  the  jetties. 

The  amount  expended  on  the  work  of  existing  project  up  to  close 
of  fiscal  year  ending  June  30,  1909,  is  $218,205.58. 

The  latest  information  shows  a  minimum  depth  on  the  bar  of  16 
feet  at  mean  low  tide. 

Mean  ran^e  of  tide  1.77  feet. 

So  far  as  Known  no  vessels  carrying  freight  have  used  this  channel 
during  the  year. 

So  far  this  improvement  has  had  little  or  no  effect  on  freight  rates. 

July  1,  1908,  balance  unexpended 117,435.52 

Proceed!  of  sales  of  condemned  property .16 

17,435.68 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  ,.  5.00 

July  1,  1909,  balance  imexpended 17, 430.  68 

(See  Appendix  T  11.) 

IS.  Aransas  Pass,  Texas, — ^Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Rio  Grande,  and  is  the  outlet  of  Aransas  Bay  into  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  the  Mesquite,  St.  Charles, 
ana  Copano  bays  on  the  other. 

The  depth  over  Aransas  bar  has  varied  greatly — from  9  feet  in 
1852,  9i  feet  m  1871,  7  feet  in  1875,  to  8*  feet  in  1887. 

For  projects  and  work  done  by  the  United  States  Government 
and  pnvate  corporations  at  Aransas  Pass,  see  Aimual  Report  of  the 
Chief  of  Engineers  for  1898,  page  1527  et  seq. 

Amount  expended  on  the  original  and  the  modified  government 
project  prior  to  operations  under  the  Aransas  Pass  Harbor  Company's 
project  was  $540,477.65,  exclusive  of  $9,938.93  subscribed  by  the 
citizens  of  Rockport  and  Corpus  Christi,  Tex.,  and  $5,000  appro- 
priated, for  Board  of  Engineers  to  ascertain  character  and  value  of 
miprovements  of  Aransas  Pass  Harbor  Company. 

The  last  appropriation  had  been  expended  in  accordance  with  the 
project  prepared  by  Maj.  O.  H.  Ernst,  Corps  of  Engineers,  in  1887 
(printed  on  pp.  1313  to  1315  of  the  Aimual  Report  of  the  Chief  of 
Engineers  for  1888).  This  project  called  for  two  parallel  jetties  and 
the  revetment  of  Mustang  Island. 

Under  the  provisions  or  the  river  and  harbor  act  of  March  3,  1899, 
the  Aransas  Pass  Harbor  Company,  under  date  of  March  27,  1899, 
released  and  surrendered  all  rignts  and  privileges  theretofore  granted 
to  it  by  Congress,  including  the  jetty  constructed  at  the  entrance  of 
the  pass. 

The  river  and  harbor  act  of  June  13,  1902  appropriated  $250,000, 
and  provided — 

that  the  work  at  this  harbor  ehall  be  confined  to  the  completion  of  the  north  jetty 
in  accordance  with  the  design  and  specifications  of  the  Aransas  Pass  Harbor  Company, 
and  in  continuation  of  the  work  liieretofore  carried  out  on  said  jetty  by  said  company, 
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and  to  Buch  additional  work  as  may  be  neceesary  for  strengthening  such  jetty,  and  for 
the  removal  of  such  part  of  the  old  government  jetty  and  any  other  hard  material 
which  may  interfere  with  the  formation  of  a  channel  by  the  natural  action  of  the 
currents. 

And  the  act  of  March  3, 1905,  provided  for  continuing  the  improve- 
ment, with  the  proviso — 

that  the  amounts  herein  appropriated  and  authorized  shall  be  applied  to  the  comple- 
tion of  the  project  in  accoitiance  with  the  design  and  specifications  of  the  Aransas  Pass 
Harbor  Company,  and  in  continuation  of  the  work  heretofore  done,  and  to  such  addi- 
tional work  as  may  be  necessary  for  strengthening  the  jetty. 

Work  was  completed  in  accordance  with  the  above-mentioned  spec- 
ifications June  11,  1906,  at  a  cost  to  the  Government  of  $546,703.10. 

After  the  completion  of  the  north  jetty,  in  accordance  with  the 
above-mentioned  specifications,  the  channel  became  steadily  worse, 
approaching  dangerously  near  the  jetty  and  showed  a  marked  ten- 
dency to  break  through  the  interval  between  the  inner  end  of  the 
jetty  and  the  shore.  The  minimum  depth  in  the  thalweg  was  16^ 
feet  at  the  time  of  the  last  survey  before  beginning  work  on  the  new 
project,  but  the  thalweg  was  in  places  directly  over  the  foot  of  the 
jetty  and  there  was  a  navigable  channel  6  feet  deep  of  only  100  feet 
wide,  the  6-foot  contour  having  approached  to  100  feet  from  the 
foot  of  the  jetty.  The  12-foot  contour  approached  to  within  75  feet 
of  the  foot  of  the  jetty,  and  therefore  the  12-foot  channel  was  too 
close  to  jetty  to  be  navigable  for  any  vessel  of  that  depth. 

A  secondary  channel,  600  feet  wide  and  6  feet  deep,  broke  through 
the  gap  between  jetty  and  shore  with  the  result  that  for  all  practical 
purposes  the  channel  was  on  the  north  side  of  the  jetty  instead  of 
the  south  side,  as  intended  by  the  plan  adopted  by  the  Aransas  Pass 
Harbor  Company. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  provides  for  improvement  in  accordance  with  plans  sub- 
mitted hjr  the  Board  of  Engineers  for  Rivers  and  Harbors  in  its 
report  of  December  22,  1906,  printed  in  River  and  Harbor  Committee 
Document  No.  5,  Fifty-ninth  Congress,  second  session.  This  project 
provides,  in  the  main,  for  a  south  jetty  parallel  to  the  general  direc- 
tion of  the  existing  jetty  and  the  extension  shoreward  of  the  north 
'etty  to  connect  with  St.  Josephs  Island,  and  later  the  extension  of 
oth  jetties.  The  estimated  cost  of  the  work,  including  $100,000  for 
a  dredge,  is  $1,288,699.50. 

The  act  of  March  2,  1907,  authorized  the  expenditure  of  $490,000, 
and  contract  was  entered  into  December  24,  1907.  and  was  com- 
pleted June  23,  1909.  Under  this  contract  the  nortn  jetty  was  con- 
nected with  the  shore  and  extended  across  St.  Josephs  Island,  and  a 
south  jetty  was  started  and  extended  3,000  feet. 

The  act  of  March  3,  1909,  authorized  the  Secretary  of  War  to  enter 
into  contract  to  the  extent  of  $350,000  for  new  work,  and  appro- 
priated $100,000  for  maintenance  for  repairs  to  the  old  north  jetty. 
A  new  contract  for  work  to  be  paid  for  by  the  amount  above  men- 
tioned has  been  entered  into,  but  work  has  not  yet  begim. 

As  soon  as  the  gap  between  the  north  jetty  and  snore  was  closed 
conditions  began  to  improve,  and  at  the  end  of  the  fiscal  year  the 
channel  had  widened  and  deepened  so  that  there  now  exists  a  6-foot 
channel  430  feet  wide,  a  12-foot  channel  275  feet  wide,  and  the 
18-foot  contours  have  approached  to  within  375  feet  of  each  other. 
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The  conditions  are  changing  rapidly,  the  improyement  noted  having 
taken  place  during  the  last  five  montns. 

The  amount  expended  on  the  work  of  revised  project  up  to  the 
close  of  the  fiscal  year  ending  Jime  30,  1909,  was  $484,122.62. 

The  usual  range  of  tide  is  1.1  feet  across  the  bar. 

The  work  done  is  not  beUeved  to  have  had  any  effect  on  freight 
rates  as  yet. 

During  the  calendar  year  1908  there  was  carried  from  and  to  the 
wharves  of  Corpus  Christi.  Tex.,  through  Aransas  Pass,  Tex.,  5,802,000 
pounds  of  miscellaneous  freight  and  3,570  bales  of  cotton. 

The  balance  available  and  the  appropriation  recoymmended  will 
be  applied  toward  extending  and  mamtaming  the  jetties  in  accord- 
ance with  the  approved  project. 

July  1,  1908,  balance  unexpended |373, 348. 45 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 100,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 90, 000. 00 

Proceeds  of  sales  of  conaemned  property 1. 00 

Proceeds  of  sales  of  contact  prints 2. 40 

563,351.85 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      453,396.77 


July  1,  1909,  balance  unexpended 109, 955. 08 

July  1,  1909,  outstanding  liabilities 402. 85 

July  1, 1909,  balance  available 109, 552.  23 

Amount  (estimated)  required  for  completion  of  existing  project a  350,  OOO.  00 

Amount  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1, 1909 o  350, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  T  12.) 

IS,  Harbor  at  Brazos  Santiago,  Tex. — The  navigable  depth  over  the 
bar  before  the  improvement  started  was  usually  from  6  to  8  feet  at 
mean  low  water. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1881, 
contemplated  the  construction  of  two  jetties  extending  out  into  the 
Gulf  or  Mexico  about  1,500  feet  apart,  one,  the  south  or  Brazos 
Island  jetty,  to  be  3,630  feet  long,  and  the  other,  the  north  or  Padre 
Island  jetty,  to  be  2,940  feet  lone.  Work  was  suspended  on  this 
improvement  in  October,  1884,  ana  the  subject  of  the  new  improve- 
ment was  reported  on  by  The  Board  of  Engineers.  The  cost  of  an 
improvement  to  consist  of  two  parallel  jetties  placed  about  1,100 
feet  apart  was  estimated  at  $1,130,000.  Adding  previous  expendi- 
tures of  $188,590.23  to  this  estimate  makes  the  revised  cost  of  the 
improvement  $1,318,590.23.  Appropriations  ceased  in  1888  and  no 
work  has  been  performed  on  the  entrance  channel  since  that  time. 
No  permanent  increased  depth  was  obtained  over  the  bar. 

Ihiring  the  fiscal  year  1905  a  channel  70  feet  wide  on  the  bottom, 
with  a  least  depth  of  10  feet,  was  excavated  from  deep  water  inside 

a  This  amount  applies  to  only  such  work  as  Congress  has  specifically  authorized  to  be 
completed  under  continuing  contract. 
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the  bar  in  a  straight  Une  across  the  Laguna  Madre  to  the  railroad 
wharf  at  Isabel,  Tex.,  a  distance  of  12,0<X)  feet;  also  a  turning  basin 
400  feet  long  by  300  reet  wide  and  10  feet  deep. 

Prior  to  dredging  this  channel  and  turning  oasin  there  was  a  nat- 
ural channel  permitting  boats  drawing  5}  to  6  feet  to  navigate  across 
the  Laguna  Madre  from  the  bar  to  the  railroad  wharf  at  Isabel,  Tex., 
at  high  tide.  With  the  channel  and  turning  basin  completed,  light- 
draft  steamers  and  saiUng  vessels  that  could  get  over  tne  bar  could 
proceed  direct  to  the  rai&oad  wharf  at  Isabel,  Tex.,  and  imload,  in 
place  of  being  lightered  off  Brazos  Island. 

This  channel  has  shoaled  in  places  to  less  than  6  feet  at  mean  low 
tide.    The  tidal  range  is  from  1 J  to  2  feet. 

The  amoimt  expended  on  this  improvement  to  June  30,  1909,  was 
$247,913.81. 

The  latest  information  gives  7}  feet  as  the  minimum  depth  on  the 
bar. 

No  commercial  statistics  have  been  obtained. 

July  1,  1908,  balance  unexpended |5,5S6.  22 

June  30,  1909,  amount  covered  into  surplus  fund  of  the  Treasury 5, 586.  22 

(See  Appendix  T  13.) 

14-  Construction  of  sea  yxxU.  embankment,  andfU  along  the  front  of 
Fort  Crockett  ReservcUion,  Gatvestonj  Tex,,  and  constructing  sea  vxUl 
from  Thirty-ninth  street  to  the  west  hne  of  Fortu-fifth  street,  in  the  city 
of  Oalveston. — ^The  sundry  civil  act  approved  April  28,  1904,  con- 
tained an  item  for  the  protection  of  the  sea  front  of  the  Fort  Crockett 
Reservation,  and  appropriated  $591,046.25  for  the  purpose. 

By  sundry  civil  act  approved  June  30,  1906^  an  adcutional  amount 
of  $158,963.75  was  appropriated  for  completmg  the  work. 

Construction  of  the  sea  wall  and  riprap  embankment  along  the 
western  boundary  of  the  reservation  was  completed  October  18, 
1905. 

This  work  was  carried  out  in  accordance  with  report  of  Board  of 
Engineers,  dated  December  19,  1902.  See  Appendix  W  13,  Report 
of  Chief  of  Engineers,  1903. 

The  work  of  filling  and  sodding  the  reservation  and  behind  the 
sea  wall  between  Thirty-ninth  and  Forty-fifth  streets  was  completed. 

A  retaining  wall  along  the  north  and  east  sides  of  the  reservation 
was  completed.  The  reservation  is  now  surroimded  by  retaining 
walls. 

The  amoimt  expended  on  existing  project  to  June  30,  1909,  was 
$702,338.69. 

July  1,  1908,  balance  unexpended $143, 596. 17 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       95,934.86 

July  1,  1909,  balance  unexpended 47,661.31 

July  1, 1909,  outstanding  liabilities 10L42 

July  1, 1909,  balance  available 47,569.89 

(See  Appendix  T  14.) 
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EXAMINATIONS  AND  SUBVEY8  MADE  IN  COMPLIANCE  WITH  BIYEB  AND 
HABBOB   ACT   APPBOTED  MABCH   2,    1907. 

Reports  on  preliminary  examinations  and  surveys  recjuired  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  roUowin^  localities 
within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  JBoard  of  Engineers  for  Rivers  and 
Harbors^  pursuant  to  law,  and  were  transmitted  to  Congress  and 
printed  m  documents  as  indicated: 

1.  Preliminary  examination  and  survey  of  Pass  CavaUo-Port  Lavaca 
channel,  T^xo*.— Reports  dated  March  20,  1908,  and  May  28,  1908, 
respectively,  are  printed  in  House  Document  No.  1082,  Sixtieth  Con- 
gress, second  session.  A  [Jan  for  improvement  at  an  estimated  cost 
of  $10,000  is  presented. 

2.  Preliminary  examination  of  the  mxyath  of  Bra^zos  River,  Texa^. 
with  a  view  to  aetermiwing  what  further  improvement,  if  any,  shovla 
he  made  thereon. — Report  dated  February  6,  1908,  is  printed  m  House 
Document  No.  1087,  Sixtieth  Congress,  second  session.  No  further 
improvements  are  considered  necessary  at  the  mouth  of  the  Brazos 
River  at  the  present  time. 

5.  Preliminary  examination  and  survey  of  Colorado  Rvver,  Texas, 
with  a  view  of  obtaining  a  navigable  channel  from,  its  mov£h  as  far  up 
as  practicable, — Reports  dated  October  21,  1907^  October  28,  1908, 
and  November  9,  1908,  respectively,  are  printed  m  House  Document 
No.  1211,  Sixtieth  Congress,  second  session.  The  locality  is  not  con- 
sidered worthy  of  improvement  by  the  United  States  at  the  present 
time. 

4.  Preliminary  examiruition  of  Arroyo  Colorado,  Texas ^  with  a  view 
to  obtaining  a  channel  8  feet  or  less  in  depth  from  Harhngen  to  deep 
water  at  Point  Isabel. — Report  dated  May  11, 1908,  is  printed  in  House 
Document  No.  1216,  Sixtieth  Congress,  second  session.  The  locality 
is  not  considered  worthy  of  improvement  by  the  United  States  at 
this  time. 

6.  Preliminary  examination  of  Pass  CavaiUo-Port  0^  Connor  channel, 
Texas,  with  a  view  to  establishing  a  harbor. — Report  dated  April  7, 
1908,  is  printed  in  House  Document  No.  1217,  Sixtieth  Congress, 
second  session.  The  locality  is  not  considered  worthy  of  improve- 
ment by  the  General  Government  at  the  present  time  m  the  manner 
proposed. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DALLAS,  TEXAS, 

DISTRICT. 

This  district  was  in  the  charge  of  Capt.  W.  P.  Wooten,  Corps  of 
Engineers,  to  August  14, 1908,  and  of  Capt.  A.  E.  Waldron,  Corps  of 
Engineers,  since  that  date.  Division  engineers^  Col.  E.  H.  Runner, 
Corps  of  Engineers,  to  Augujst  31,  1908,  and  Lieut.  Col.  Lansing  H. 
Beach,  Corps  of  Engineers^  since  that  date. 

1.  Johnsons  Bayou,  Louisiana. — ^This  stream  empties  into  Sabine 
Lake,  Texas,  and  was  the  water  outlet,  in  fact  the  only  outlet,  for 
the  product  of  a  rather  thickly  settled  and  fertile  countrv.  Prelimi- 
nary survey  made  in  1897  showed  a  minimum  depth  of  cnannel  of  12 
feet,  and  only  2^  feet  over  the  bar  at  the  mouth  or  the  bayou  at  mean 
low  water. 
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The  project  of  April,  1899,  provided  for  dredging  a  6-foot  channel 
through  the  bar  at  the  moutn  of* the  bayou  of  such  width  as  the 
appropriation  ($2,500)  would  permit. 

This  work  was  completed  during  December,  1899,  and  a  channel  6 
feet  deep  and  60  feet  wide  secured. 

No  work  has  been  carried  on  since  1899,  none  being  considered 
necessary,  and  the  unexpended  balance  of  the  appropriation,  $238.65, 
was  earned  to  the  surplus  f\md  in  the  Treasury  on  June  30,  1904. 

The  total  amoimt  expended  on  the  original  project  was  $2,261.35. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,500  for 
this  improvement  and  an  examination  of  the  bar  at  the  moutn  of  the 
bayou  was  made,  but  the  district  officer  reported  this  stream  to  be 
imworthy  of  furtner  expenditure  for  either  improvement  or  mainte- 
nance by  the  United  States. 

The  amoimt  expended  on  this  examination  was  $46,  leaving  an 
unexpended  balance  of  $2,454.  In  November,  1908,  an  additional 
exanunation  was  ordered,  and  made  at  a  cost  of  $86.50,  which  re- 
sulted in  a  recommendation  by  the  district  officer  that  the  available 
balance,  $2,367.50,  be  expended  in  dred^ng  a  channel  across  the 
bar,  using  tne  U.  S.  dredge  Port  Arthur.  This  recommendation  has 
been  approved,  and  the  dredging  will  be  done  as  soon  as  the  dredge, 
which  IS  now  undergoing  repairs,  is  available.  Report  on  examina- 
tion of  this  stream  will  be  found  on  page  1790,  Annual  Report  of  the 
Chief  of  Engineers  for  1897. 

July  1,  1908,  balance  unexpended $2,454.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 86. 50 

July  1, 1909,  balance  unexpended 2,367.50 

(See  Appendix  U  1.) 

S.  Mouths  of  Sabine  and  Neches  rivers,  Texas. — ^Prior  to  improve- 
ment there  was  3  J  feet  of  water  over  the  bar  at  the  mouth  of  the 
Sabine  River,  and  3  feet  over  the  bar  at  the  mouth  of  the  Neches 
River.  Dredging  was  carried  on  at  the  mouth  of  the  Sabine  River 
in  1880  and  1895,  and  a  channel  60  feet  wide  and  7  feet  deep  secured. 
At  the  mouth  of  the  Neches  River  dredging  was  carried  on  in  1880, 
1889,  and  1896,  and  a  channel  50  feet  wide  and  5  feet  in  depth  for  a 
length  of  8^000  feet  was  obtained.  Fimds  were  exhausted  before 
deep  water  m  Sabine  Lake  was  reached.  In  1897  the  channel  at  the 
mouth  of  the  Sabine  River  still  afforded  a  depth  of  7  feet,  while  the 
channel  at  the  mouth  of  the  Neches  River  haa  shoaled  to  4  feet. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expense  of 
reexamination  of  the  proposed  channel  through  Sabine  Lake  by  a 
Board  of  Engineer  officers. 

The  Board  constituted  in  compliance  with  this  act  submitted,  on 
August  11,  1899,  a  report  on  the  proposed  channel  through  Saoine 
Lake. 

The  project  approved  July  14,  1899,  provided  for  dredging  from 
deep  water  in  Neches  River  to  deep  water  in  Sabine  Lake.  Under 
this  project  an  8-foot  channel  7,829  feet  in  length  was  dredged  from 
the  7-foot  contour  in  Sabine  Lake.  A  part  of  the  appropriation  was 
expended  in  deepening  the  channel  across  the  bar  at  the  mouth  of  the 
Saoine  River. 
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The  river  and  harbor  act  of  March  3,  1905,  adopted  a  project  for 
dredging  a  channel  100  feet  wide  and  9  feet  deep  from  the  mouths  of 
Sabine  and  Neches  rivers  to  the  mouth  of  Taylors  Bayou,  through 
Sabine  Lake  at  or  near  its  western  shore,  as  outlinedf  in  a  report 
printed  in  House  Document  No.  634,  Fifty-eighth  Congress,  second 
session,  at  an  estimated  cost  not  to  exceed  $536,500,  with  the  follow- 
ing provisions:  '^That  the  channel  may,  in  the  discretion  of  the 
Secretary  of  War,  be  constructed  through  the  land  near  the  lake  for 
any  part  of  said  route"  and  'Hhat  the  nght  of  way  is  furnished  with- 
out expense  to  the  United  States." 

Work  under  this  project  was  begun  March  1,  1906,  and  completed 
February  20,  1908,  having  been  bfuily  delayed  on  account  of  dijQicul- 
ties  in  securing  the  right  of  way. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  the  exten- 
sion of  the  channel  at  its  southern  end  to  a  jimction  with  the  Port 
Arthur  Canal  and  the  widening  of  the  canal  in  front  of  Port  Arthur. 
Work  on  the  extension  was  begim  April  8,  1908,  and  was  completed 
May  23,  1908. 

Total  length  of  completed  canal  from  Port  Arthur  Ship  Canal  to 
mouth  of  Sabine  River  is  84,660  feet,  or  practically  16  nmes.  (See 
p.  1546,  Appendix,  report  of  1908.) 

The  amoimt  expended  to  June  30,  1909,  was  $463,783.62,  of  which 
$9,925.29  was  expended  on  original  and  modified  projects  prior  to 
the  operations  imder  the  existing  project. 

During  the  fiscal  year  trespass  notices  were  placed  along  the  line 
of  the  canal;  a  number  of  floating  obstructions  were  removed  from 
the  channel :  an  oflSce  building  constructed  at  Port  Arthur  bordering 
on  the  canal;  and  61  mooring  piles  driven  in  vicinity  of  office. 

Comparative  statement  of  MpmentB  and  receipts, 

NECHE8  BIVEB. 


Tons. 

Change  in  tonnage  from 
preyloos  year. 

Increase. 

Deoreaae. 

Ctlendar  year— 

1902        

146,740 
151,672 
161,516 
173,604 
178,656 
150,040 
166,204 

1903 

6,882 
9,844 
11,988 
6,162 

1904         

1905 

1906 

1907 

28,616 

1908 

6,164 

SABINE  BIVEB. 

Tear  ending  May  31— 

1807...!..... 

245,364 
275,506 
270,642 

407,872 
a32,148 
469,909 
413,174 
325,761 
292,184 
198,210 
409,870 
405,172 
808,826 

36,893 

1898 

30,142 

1899 

4,864 

Calendar  year— 

1899.. 

137,730 

1900 

376,224 

1901 

427,761 

1902 

46,736 

1903 

87,418 

1904 

88,677 

1905 

*     '2ii,*666* 

93,974 

1906 

1907 

4.968 

1908 

96,347 

SABINE-NECHES  CANAL. 


Calendar  year  1908.. 


110,992 
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For  reference  to  reports  of  examinations  and  surveys  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1906,  page  406,  and  1908,  page 
486. 

July  1, 1908,  balance  unexpended $87,721.60 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 001.  62 

July  1,  1909,  balance  unexpended 82, 719. 98 

July  1,  1909,  outstanding  babilities 218.40 

July  1,  1909,  balance  available 82,50L58 

(See  Appendix  U  2.) 

S.  Operatim  and  care  of  Port  ArOiur  Canal ,  Texas. — ^This  service  is 
provided  for  by  the  permanent  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation,  under  the  provisions 
of  section  4  of  the  river  and  harbor  act  of  July  5,  1884,  as  amended 
and  reenacted  by  section  6  of  the  river  and  harbor  act  of  March  3, 1909. 

Under  the  provisions  of  an  act  of  Congress  approved  June  29, 
1 906,  there  was  conveyed  to  the  United  States,  free  of  cost,  the  Port 
Arthur  Canal,  the  lumber  basin,  and  the  turning  basin,  together  with 
a  strip  of  land  along  the  canal.  The  deed  of  conveyance  from  the 
Port  Arthur  Channel  and  Dock  Company  was  accepted  by  the  Secre- 
tary of  War  on  December  13,  1906,  from  which  date  the  canal  became 
a  public  water  of  the  United  States.  Cession  of  jurisdiction  over 
the  property  was  executed  by  the  governor  of  the  State  of  Texas  on 
February  27.  19t)7. 

The  Port  Arthur  Canal  was  built  by  a  company  interested  in  estab- 
lishing a  port  somewhat  removed  from  the  Gulf,  and  was  dredged  to 
a  depth  of  25  feet.  A  dredge  which  was  operated  in  maintaining  the 
canal  for  over  three  years  has  been  purchased  by  the  United  States. 

A  survey  of  the  canal  was  completed  May  10,  1907,  and  the  fol- 
lowing table  gives  a  summary  of  the  condition  of  the  canal  upon  its 
acceptance  by  the  United  States: 


Length. 


Average 

top 
width. 


width  be- 
tween 

20-foot  con- 
tours. 


Maximum 
depth. 


Minimum 
depth. 


Canal 

Turning  basin 
Lumber  basin 


Fea. 
37,000 
1,800 
1,200 


FeeL 


200 
625 
160 


FeeL 


80 
630 
100 


Feet. 
25.1 
27.1 
28.2 


Feet. 


23.6 
23.7 
23.1 


The  depths  above  given  are  referred  to  mean  low  Gulf  level,  and 
the  usual  variation  or  the  tide  is  IJ  feet. 

Operations  during  the  year  have  consisted  in  dredging  shoal  places 
in  the  canal  to  a  depth  oiF  26  feet  for  a  distance  of  13,900  linear  feei, 
and  making  extraordinary  repairs  to  the  U.  S.  dredge  Port  Arthur. 
The  turning  and  lumber  basins  having  shoaled  considerably,  authority 
was  granted  to  hire  outside  dredging  plant  to  do  necessary  dredging 
in  these  two  basins.  Contract  was  entered  into  on  June  29,  1909,  for 
dredging  about  220,000  cubic  yards  therein  at  a  cost  of  10 J  cents  per 
cubic  yard,  work  to  commence  not  later  than  August  1,  1909. 

The  maximum  usable  depth  in  the  canal  on  June  30,  1909,  was 
24i  feet. 

Digitized  by  CiOOQIC 


BIVER  AND  HARBOR  IMPROVEBfEN TS.  601 

The  amount  expended  to  June  30,  1909,  was  $66,009.18  exclusive 
of  outstanding  liaoilities,  of  which  $21,097.36  was  expended  during 
the  past  year. 

There  were  moved  on  this  canal  during  the  calendar  year  of  1908 
1,174,416  tons  of  miscellaneous  freight,  consisting  principally  of  crude 
petroleum  and  its  refined  products,  cotton,  lumber,  ana  general  mer- 
chandise, valued  at  $21,406,118. 

(See  Appendix  U  3.) 

4.  Harbor  at  Sabine  Pass,  Tex. — ^Prior  to  improvement  there  were 
depths  of  18  and  17  feet,  respectively,  over  the  two  bars  in  Sabine 
Pass,  opposite  the  town  of  Sabine  and  opposite  Fort  Point.  These 
bars  were  about  200  feet  long.  Throughout  the  other  portions  of  the 
pass  the  least  mean  depth  was  25  feet. 

Beyond  the  shore  line  at  the  entrance  to  the  pass  there  existed  a 
bar  about  3i  miles  wide  between  the  interior  and  exterior  18-foot 
bottom  curves,  over  which  there  was  not  more  than  6  feet  of  water 
at  mean  low  tide.  Channels  12  and  15  feet  deep  were  dredged 
through  this  outer  bar  during  1878  and  1880.  under  the  project  of 
1873,  at  a  cost  of  $325,000,  but  they  soon  refilled. 

The  project  of  1882  provided  for  the  construction  of  parallel  jetties 
at  the  entrance  of  the  pass,  1,800  feet  apart  and  about  4  miles  in 
length  from  shore  line  to  deep  water  in  the  Gulf,  and  for  dredging  the 
channel  between  these  jetties  if  necessary.  This  work  was  designed 
to  provide  a  channel  of  practicable  widtn  and  a  depth  of  26  feet  at 
an  estimated  cost  of  $3,177,606.50. 

Construction  of  the  jetties  began  in  1883,  and  under  successive 
appropriations  has  been  carried  on  since  that  date. 

The  river  and  harbor  act  of  1896  authorized  contracts  for  the  com- 

Eletion  of  the  project,  limiting  the  cost  to  $1,060,000,  all  of  which  has 
een  appropriated. 

Under  contract  approved  June  22,  1897,  the  east  jetty  was  com- 
pleted for  a  length  of  21,818  feet,  riprap  work  only  was  completed 
tor  a  length  of  682  feet,  and  foundation  only  for  2,600  feet.  The  west 
jetty  had  a  length  of  15,560  feet,  of  which  1.490  feet  was  only  riprap 
work  and  4,960  feet  was  foundation  only.  About  3,000  feet  of  previ- 
ous work  was  capped. 

Dredging  in  the  channel  was  carried  on,  under  contract,  in  1897, 
1898,  and  1899,  the  depth  being  increased  to  26  feet  and  the  width 
to  100  feet.  The  channel  was  again  dredged  in  1900  and  1901,  with 
an  allotment  of  $8,000  from  the  emergency  appropriation  of  June  6, 
1900. 

Under  the  act  of  March  3,  1899,  $160,000  was  appropriated  for 
straightening,  widening,  and  otherwise  improving  the  naroor  by  the 
removal  of  oyster  reefs  and  flats  between  the  United  States  life- 
saving  station  and  a  point  opposite  the  United  States  light-house. 
The  work  was  completed  April  18,  1903. 

Act  of  June  13,  1902,  appropriated  $25,000  for  widening  and 
straightening  the  main  ship  channel  and  increasing  its  depth  from  a 

foint  1,000  feet  north  of  the  life-saving  station  to  the  entrance  of  the 
^ort  Arthur  Canal  in  accordance  with  report  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1915.  This  work 
was  completed  February  27,   1903,   and  the  channel  depth  was 
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increased  to  25  feet  at  mean  low  water  for  an  average  width  of 
400  feet. 

The  act  of  June  4, 1897,  appropriated  $100,000  for  the  construction 
of  a  dredge  (the  Sabine),  which  was  completed  January  14,  1901. 

Since  this  date  the  dredge  has  worked  in  the  channel  between  the 
jetties  seventy-five  months  and  eight  days  and  removed  a  total  of 
3,233,335  cubic  yards.  The  remainder  of  the  time  she  was  either 
absent  undergoing  repairs  or  was  engaged  in  emei^ency  work  at 
South  Pass,  Mississippi  River. 

The  creation  of  the  channel  contemplated  by  the  project  has  been 
completed.  The  existing  project  is  ror  maintenance  of  a  channel 
deptn  of  25  feet  to  be  accomplished  by  dredging  and  the  restoration 
of  the  jetties  to  a  height  of  about  4  feet  above  mean  low  tide  at  an 
estimated  cost  of  $1,016,573. 

The  act  of  March  2,  1907,  appropriated  $160,000  for  continuing 
improvement  and  for  maintenance  and  authorized  contracts  for 
materials  or  work  to  the  amount  of  $200,000,  which  has  been  appro- 
priated and  expended  in  repairing  the  east  jetty  for  a  distance  of 
13,800  feet,  113,893.31  tons  of  riprap  stone  being  used  for  this  lepair 
work,  the  contract  being  completed  December  19,  1908. 

Allotment  of  $200,000  was  made  from  the  appropriation  act  of 
March  3,  1909,  to  continue  this  improvement,  and  for  maintenance. 

Operations  during  the  year  have  consisted  in  repairing  east  jetty 
and  dredging  channel  between  the  jetties. 

At  favoraole  stages  of  the  tide  vessels  have  gone  out  during  the 
year  drawing  25i  &et.  The  usual  variation  of  the  tide  is  IJ  feet. 
By  continued  work  the  dredge  Sabine  is  able  to  maintain  only  a  very 
narrow  channel  of  about  24  reet  depth,  and  additional  work  is  badly 
needed  toward  building  up  the  low  portions  of  the  jetties  to  a  height 
of  about  4  feet  above  mean  low  tide. 

The  amount  expended  to  June  30,  1909,  was  $4,129,896.83,  of 
which  $325,000  was  expended  on  previous  projects.  Of  the  amount 
expended  on  the  present  project  it  is  estimated  that  $290,497.03  has 
been  appUed  to  maintenance  of  improvement. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year 
ending  June  30,  1911,  namely  $300,000,  will  be  appUed  to  continuing 
the  work  of  raising  and  repairing  jetties  and  dredging  in  the  channel. 

Comparative  statement  of  shipments  and  receipts. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Year  ending  May  31- 

1897.77...... 

87,632 
238,400 
326,982 

826,494 

217,489 

150,087 

689,688 

1,315,248 

1,792,371 

1,779,954 

1,904,380 

1,848,159 

1,W2,307 

88,746 
150,768 
88,582 

1898 

1899 

Calendar  year— 

1899 

488 

1900 

109,005 

1901 

67,402 

1902 ■ 

539,601 
625,560 
477,123 

1903 

1904 

1906 

12,417 

1906 

124,435 

1907 

56,230 

190g 

45,852 
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Of  the  tonnage  moved  during  the  calendar  year  1908^  65  per  cent 
passed  through  Sabine  Pass  on  its  way  to  or  from  the  Port  Arthur 
Canal. 

It  would  appear  that  the  result  of  the  improvement  at  Sabine  Pass 
had  had  a  marked  effect  in  decreasing  the  freight  rate  on  shipments 
to  the  seaboard,  as  the  State  railway  commission  has  given  Sabine 
and  Port  Arthur  a  low  rate,  called  a  differential,  of  7  cents  per  hun- 
dred on  first-class  freight  from  Beaumont  to  Sabine  or  Port  Arthur, 
applying  on  all  freight  from  interior  points  in  Texas  to  ^abine  or 
Fort  Arthur.  This  was  done  merely  to  equalize  the  rate,  or  differ- 
ential, from  Houston  to  Galveston,  and  was  done  only  when  it  was 
shown  to  the  commission  that  Sabine  and  Port  Arthur  were  deep- 
water  e^orting  points.  It  amounts  to  this:  That  all  freight  from 
interior  Texas  pomts  for  export  through  Sabine  or  Port  Arthur  pays 
the  regular  tariff  rates  to  Beaumont,  plus  but  7  cents  first-class 
freight,  to  be  then  hauled  to  Sabine,  though  the  regular  tariff  from 
Beaumont  to  Sabine  is  20  cents. 

On  page  407,  Annual  Report  of  Chief  of  Engineers  for  1906,  ref- 
erence is  made  to  previous  reports  on  examinations  and  surveys  of 
Sabine  Pass. 

July  1, 1908,  balance  unexpended $194,622.28 

Amount  appropriated  by  siindijr  dvil  act  approved  Bfarch  4, 1909 10, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 200,000.00 

GoUected  in  suit  United  States  v,  Charles  Clarke  &  Co 302. 93 

Received  from  sale  of  blueprints 3. 50 

404,928.71 
Reverted  to  Treasury 1,194.56 

403,734.15 
205,082.09 


June  SO,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $177, 424. 62 

For  maihtenance  of  improvement 27, 657. 47 


July  1, 1909,  balance  unexpended 198,652.06 

July  1,  1909,  outstanding  liabilities 1,334.08 

July  1,  1909,  balance  available 197, 317. 98 


Amount  (estimated)  required  for  completion  of  existing  project a  456, 573. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 300, 000. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  4.) 

6.  BrcLzos  River,  Texas,  from  Old  Wdshingtan  to  Waco. — ^The  profile 
of  this  section  of  river  shows  an  alternating  series  of  steep  and  gentle 
slopes^  not  navigable,  above  Hidalgo  Falls. 

<>  This  amount  is  the  difference  between  the  original  estimate  and  the  sum  of  the 
subsequent  appropriations  which  have  been  applied  to  the  work  contemplated  by  it. 
Owing  to  the  fact  uiat  as  favorable  prices  have  not  been  obtained  as  were  expected,  the 
figures  now  given  are  probably  not  a  correct  estimate  of  the  further  amount  that  will  be 
required  to  complete  the  project.  This  matter  will  receive  consideration,  with  a  view 
to  reporting  a  revised  estimate  to  Congress,  in  connection  with  an  examination  now 
being  made  of  this  locality  or  in  the  next  annual  report. 
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In  the  river  and  harbor  act  of  March  3,  1905,  an  examination  of 
this  section  was  ordered  and  a  provisional  appropriation  for  its 
improvement  was  made.  In  the  act  of  March  2,  1907,  a  further 
appropriation  was  made,  in  accordance  with  a  project  submitted  in  a 
report  published  in  House  Document  No.  705,  Firty-ninth  Congress, 
first  session.  This  project  contemplates  securing  a  navigable  depth 
of  4  feet  for  four  months  and  3i  feet  for  six  months  of  the  year  by 
constructing  eight  locks  and  dams  and  103  miles  of  open-channel 
work,  at  a  total  cost  of  $2,915,000.  It  is  not  clear  to  what  extent  the 
project  outUned  therein  may  be  regarded  as  adopted  by  Congress  in 
appropriating  for  the  work,  and  thus  far  it  has  been  assumed  tnat  the 
Grovemment  is  committed  to  the  construction  of  only  one  lock  and 
dam  at  an  e-stimated  cost  of  $300,000. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  in  the  sum  of  $150,000,  in  addition  to  amounts  already 
appropriated  for  the  completion  of  the  lock  and  dam  at  Hidalgo  Falls, 
which  amount  has  been  appropriated. 

From  the  amount  of  money  appropriated  by  river  and  harbor  act  of 
March  3,  1909,  the  sum  of  $75,000  was  allotted.  This  allotment  was 
required  in  addition  to  the  $300,000  to  repair  flood  damages  and  to 
construct  bank  protection  to  prevent  further  erosion  at  site  of  the 
lock. 

On  June  30,  1909,  $233,830.04  had  been  expended  on  the  con- 
struction of  lock  and  dam  at  Hidalgo  Falls. 

During  the  fiscal  year  $85,244.40  has  been  expended  in  completing 
the  construction,  by  liired  labor,  of  the  lock,  with  the  exception  of  lock 
gates,  controlling  valves,  maneuvering  devices,  and  also  in  the 
placing  of  bank  protection  and  repairing  flood  damages. 

No  work  on  the  project  has  been  done  except  the  building  of  the 
lock  and  dam  at  the  foot  of  Hidalgo  Falls,  which  work  is  about  55 
per  cent  completed,  so  that  no  change  has  been  made  in  this  stretch 
of  the  river. 

Should  this  portion  of  the  river,  as  well  as  that  below  Old  Wash- 
ington, be  properly  improved,  there  is  no  doubt  that  the  improve- 
ment would  cause  a  great  reduction  in  freight  rates  throughout  the 
contiguous  country. 

If  it  is  the  intention  of  Congress  to  continue  the  improvement  by 
the  construction  of  additional  locks  and  dams,  money  should  be  pro- 
vided in  sufficient  amount  to  enable  the  improvement  to  be  carried  on 
more  rapidly  than  it  has  been  in  the  past. 

For  reference  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  Cliief  of  Engineers  for  1907,  page  452. 

July  1,  1908,  balance  unexpended $101,414.36 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 50, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 76,000.00 

Received  from  sale  of  blueprints 7. 76 

226,422.11 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       85,244.40 

July  1, 1909,  balance  unexpended 141, 177. 71 

July  1,  1909,  outstanding  liabilities 6, 255. 81 

July  1,  1909,  balance  available 134,921.90 

(See  Appendix  U  5.)  *    ,  *.  ^. , ,  .^ 
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6,  Brazos  Rwer^  Texas,  from  Velasco  to  Old  Washington. — ^This 
section  of  the  river  has  a  width  of  from  200  to  400  feet.  It  has  good 
depth  from  the  mouth  to  near  the  head  of  tide  Abater  above  Cohimbia 
(mile  36).  It  is  navifi:able  for  light-draft  boats  throughout  its  length 
for  about  eight  months  in  the  jear. 

The  original  proiect  for  this  improvement  was  adopted  June  3, 
1896,  and  contemplated  the  removal  of  snags  and  overhanging  trees 
and  dredging  troublesome  shoals  between  Velasco  and  Richmond  only. 
The  sum  of  $5,000  was  expended  on  this  project. 

In  the  river  and  harbor  act  of  June  13,  1902,  the  improvement  from 
Richmond  to  Old  Washington  was  undertaken.  In  tne  act  of  March 
3,  1905,  this  improvement  was  continued  from  Velasco  to  Old  Wash- 
ington. The  project  on  which  these  appropriations  were  based  (see 
Report  of  the  Chief  of  Engineers,  1901,  p.  1974)  contemplated  the 
improvement  of  the  river  by  open-channel  work  between  the  mouth 
and  Old  Washington,  at  a  cost  of  $225,000. 

Amount  expended  on  work  of  existing  project  up  to  June  30,  1909, 
was  $216,864.51. 

The  operations  dming  the  year  consisted  in  constructing  and 
repairing  jetties,  removing  obstructions  by  snagging,  and  repairing 
plant.  Below  mile  110  (or  10  miles  above  Richmond)  a  depth  of 
4  feet  for  approximately  eight  months  in  the  year  has  been  obtained 
between  Velasco  and  feicmnond.  The  project  in  this  part  of  the 
river  is  about  00  per  cent  completed.  From  Richmond  to  Old  Wash- 
ington no  work  of  any  consequence  has  been  done  during  the  year, 
the  project  being  about  50  per  cent  completed.  Over  this  section  a 
deptn  of  4  feet  is  available  for  navigation  by  boats  having  consider- 
able power  during  rises  of  from  1  to  2  feet.  No  commerce  of  any  note 
has  developed,  nor  can  any  be  expected  imtil  the  Brazos  River  is 
improved  rrom  its  mouth  up  to  Waco,  or  imtil  the  territory  about 
the  lower  portion  is  given  over  more  to  agriculture  than  it  is  now. 

The  distances  of  the  various  places  mentioned  in  the  above  report 
from  the  mouth  of  the  river  are  as  follows:  Velasco,  5  miles;  Colum- 
bia, 35  miles;  Richmond,  99  miles;  Rosenberg,  108  miles;  Old  Wash- 
ington, 254  miles;  Navasota  Lock,  259  miles;  Waco,  424  miles. 

The  improvement  has  so  far  caused  no  effect  on  freight  rates. 

The  available  balance,  as  well  as  the  $55,000  requested  for  the 
fiscal  year  ending  June  30,  1911,  will  be  used  to  build  the  new  snag 
boat  Iroco  and  in  keeping  plant  in  operation  on  open-channel  work. 

For  reference  to  reports  of  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  or  Engineers  for  1907,  page  453. 

July  1,  1908,  balance  unexpended $54,326.78 

Amount  transferred  from  Gfalveston  district  account  of  repairs  to  dredge. .     15, 000.  00 
Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 25,000.00 

Received  from  sales .- 18.00 

94,344.78 
June  SO,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $16, 328.  96 

For  maintenance  of  improvement 4, 862. 33 

21,191.29 

July  1, 1909,  balance  unexpended 73,153.49 

Julyl,  1909,  outstanding  liabiUties 3,079.43 

July  1,  1909,  balance  available 70,074.06 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  Uie 
balance  unexpended  Jul}r  1, 1909. $55, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1907,  and  of  section  7  of  the  river  and  harbor  act  ot  1899. 

(See  Appendix  U  6.) 

7.  Trinity  River,  Texas. — ^The  river  in  its  upper  reaches  is  a  narrow 
stream  with  a  low-water  depth  insufficient  for  even  light-draft  navi- 
gation. Its  banks  are  generally  high  and  quite  st-aole,  miLlring  it 
particularly  susceptible  to  improvement  by  canalization. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  a  project  for 
the  improvement  of  this  stream  in  accordance  with  a  report  submitted 
in  House  Document  No.  409.  Fifty-sixth  Congress,  first  session.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  p.  2348.)     This 

Kroject  contemplated  improvement  to  provide^  a  6-ioot  navigation 
*om  Dallas  to  the  mouth,  a  distance  of  511  miles,  by  open-channel 
work  and  a  system  of  lockis  and  dams. 

The  original  estimate  of  cost  of  this  improvement  was  $4,550,000. 
The  portion  of  this  applicable  to  section  1  ($350,000)  was  afterwards 
raised  to  $918,000  in  a  report  from  a  board  of  engineers  appointed  to 
exanune  into  the  cost.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  p.  2021.) 

The  amount  expended  on  this  improvement  up  to  June  30,  1909, 
was  $430,541.40. 

Four  locks  and  dams  in  section  1  have  already  been  provided  for  by 
Congress.  The  money  for  Nos.  1,  2,  and  6  has  alreaay  been  appro- 
priated, and  funds  have  been  appropriated  and  authorized  for  No.  4 
and  for  a  lock  and  dam  at  Hurricane  shoab,  which  is  in  section  2,  and 
of  the  authorization,  $85,000  is  yet  to  be  appropriated. 

During  the  year.  Lock  and  Dam  No.  1  was  practically  completed, 
and  during  March,  1909,  the  contractor  moved  nis  force  to  the  mouth 
of  Parsons  Slough  and  conmienced  work  on  the  dam  at  this  place. 
The  construction  of  these  two  dams  is  covered  by  one  contract. 
About  65  per  cent  of  work  on  dam  at  Parsons  Slough  has  been 
completed. 

The  contractor  who  has  the  contracte  for  the  construction  of  Locks 
and  Dams  Nos.  2  and  4  has  done  very  httle  work  during  the  year, 
except  remodeling  plant,  excavating,  and  placing  cofferdam. 

Work  on  Lock  and  Dam  No.  6  has  progressed  more  favorablv  this 
year,  and  about  60  per  cent  of  the  contract  has  been  completed. 

For  the  reasons  given  in  the  local  officer's  report  it  has  oeen  found 
necessary  to  increase  the  estimate  for  Locks  and  Dams  No.  4,  in 
section  1,  and  at  Hurricane  shoals,  in  section  2.  He  states  that 
approximately  $85,000  will  be  needed  in  addition  to  the  $85,000  now 
covered  by  continuing-contract  authorization  and  not  yet  appro- 
priated, making  the  total  further  amount  that  will  be  required  to  be 
appropriated  to  complete  these  works  $170,000  and  that  this  addi- 
tional $85,000  should  be  provided  for  by  cash  appropriation  or  con- 
tract authorization. 

Lock  No.  1  is  at  McComas  Bluff,  13  miles  below  Dallas;  the  dam 
at  Parsons  Slough  is  22  miles  below  Dallas;  and  Locks  Nos.  2,  4,  and 
6  are  23,  30,  and  42  miles,  respectively,  below  Dallas. 

Snagging  operations  were  continued  on  the  lower  river. 

Hie  expenditures  made  in  cleaning  the  river  have  resulted  in  no 
increased  depth,  but  the  removal  of  snags  and  (jy^^^^^^ifji^^^e 
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stream  safer  to  navigate  at  medium  and  high  stages.  There  is  no 
navigation  of  account  above  Liberty  other  than  the  raftingof  logs. 

Owing  to  the  fact  that  the  river  is  not  yet  navigable  to  Dallas,  the 
only  place  at  which  it  can  come  into  active  competition  with  the  rail- 
roads, no  effect  on  freight  rates  has  been  produced.  Inasmuch  as  the 
leading  trunk  lines  of  this  section  are  crossed  by  the  river  at  Dallas, 
there  can  be  no  doubt  that  when  the  river  is  made  navigable  to  this 
point  it  will  result  in  a  considerable  reduction  and  an  immense  saving, 
not  only  in  local,  but  also  in  interstate  freight  rates  in  this  section. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  431. 

n  it  be  decided  to  prosecute  this  project  further,  provision  should 
be  made  in  the  shape  of  increased  appropriations. 

July  1,  1908,  balance  unexpended $488, 877. 64 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  19C9 125, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 76,000.00 

Received  from  sale  of  blueprints 11. 00 

688, 888. 64 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 1107, 026. 86 

For  maintenance  of  improvement 12, 996. 14 

120,023.00 

July  1,  1909,  balance  unexpended 668, 866. 64 

July  1, 1909,  outstanding  liabilities 2, 921. 76 

July  1,  1909,  balance  available : 666, 943. 88 

July  1,  1909,  amount  covered  by  uncompleted  contracts 367, 712. 31 

Amount  (estimated)  required  for  completion  of  existing  project o  170, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 «>  183, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jime  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  7.) 

8.  Operating  and  care  of  Lock  and  Dam  No.  1,  Trinity  River,  Texas. — 
On  March  1,  1909,  Lock  and  Dam  No.  1  was  placed  under  the  appro- 
priation for  operation  and  care.  After  the  first  few  operations  of 
the  lock  a  defect  was  discovered  under  the  lower  gates.  Upon  exami- 
nation it  developed  that  this  was  not  due  to  any  fault  of  the  con- 
tractor, and  authority  for  its  repair  was  approved.  Considerable 
work  has  been  done  on  these  repairs,  but  final  completion  has  been 
prevented  by  small  rises  in  the  nver. 

A  telephone  has  been  installed  at  Lock  and  Dam  No.  1. 
There  nas  been  expended  up  to  June  30,  1909,  $3,518. 71. 
(See  Appendix  U  8.) 

9.  Cypress  Bayou,  Texas  and  Louisiam^a. — ^During  the  period  of  the 
great  rait  in  Red  Kiver  the  bottom  lands  of  Cj^ress^ayou  were 

oThls  estimate  pertains  only  to  the  locks  and  dams,  the  construction  of  which  has 
been  specifically  authorized  by  Congress. 

&0f  this  amount  $85,000  is  for  continuing  contract  work  authorized  by  the  river 
and  harbor  act  of  March  2, 1907,  and  $98,000  for  open-channel  work. 
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flooded — became  lakes — and  aflForded  a  nav^able  route  from  Red 
River,  near  Shreveport,  La.,  to  Jefferson,  Tex.,  66  miles.  Work 
by  the  United  States  for  the  improvement  of  this  route  commenced 
in  1872,  and  from  1872  to  1879  $94,000  was  appropriated  for  the  pur- 
pose. The  funds  were  expended  for  dredging  and  straightening 
the  channel,  removing  stumps,  sna^,  and  logs,  and  cutting  leaning 
timber.  This  work  was  completed  in  1880,  but  on  account  of  its 
temporary  nature  appropnations  and  allotments  aggregating 
$39,701.33  were  made  iror  maintenance. 

The  removal  of  the  raft  and  the  subsequent  closure  of  outlets  and 
construction  of  levees  down  the  right  bank  of  Red  River  from  the 
hills  in  Arkansas  to  near  Shreveport^  La.,  cut  off  the  water  supply 
of  the  lakes,  which,  in  conjunction  with  the  quicker  drainage  result- 
ing from  the  lowering  of  the  bed  of  Red  River,  ^adually  caused 
them  to  dry  up.  In  consequence  the  period  of  navigation  shortened 
from  year  to  year  until  1897,  when  boats  from  Red  River  ceased 
plying  altogether. 

The  existing  project  is  practically  for  maintenance  by  cleaning  and 
clearing  the  bayou  and  lakes  between  Jefferson,  Tex.,  and  Moorings- 
port,  La.,  of  snags  and  other  recurring  obstructions. 

The  amount  expended  to  June  30,  1909,  was  $142,824.28  for  im- 
provement and  maintenance  and  $12,613.05  for  surveys.  The  work 
of  maintenance  so  merges  into  the  work  of  improvement  that  it  is 
difficult  to  state  just  what  portion  of  the  expenditures  was  for  main- 
tenance and  what  for  improvement. 

The  water  supply  of  tne  drainage  basin  of  the  lakes  has  been  re- 
duced so  greatly  and  the  channel  of  Red  River  above  Shreveport 
has  lowered  so  much  that  steamboats  now  can  cross  Albany  flats,  at 
foot  of  the  lake,  only  at  rare  intervals  during  exceptionally  high 
stages  of  Red  River  or  after  heavy  rains  in  the  drainage  basin  of  tne 
lakes. 

The  work  of  removing  obstructions  now  in  progress  has  rendered 
navigation  safer  between  Jefferson  and  Mooringsport  and  has  con- 
sequently caused  some  increase  in  the  quantity  of  such  local  naviga- 
tion. Tliis  navigation  by  giving  access  to  a  competing  railroad  has 
resulted  in  keeping  freignt  rates  somewhat  below  those  existing  in 
neighboring  sections. 

Frorn  August,  1908,  to  February,  1909^  the  quarter  boat  was  en- 
gaged in  removing  obstructions  to  navigation  between  Jefferson, 
Tex.,  and  Mooringsport,  La.  The  remainder  of  the  time  the  boat 
was  out  of  commission  on  account  of  high  water  and  lack  of  funds. 

The  amount  estimated  for  maintenance  of  improvement  during 
the  fiscal  year  ending  June  30,  1911,  is  for  continuing  the  work  or 
cleaning  the  channel  of  obstructions  to  navigation. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Enmneers  for  1906,  page  432,  and  House  Docu- 
ment No.  220,  Sixtieth  Congress,  first  session,  which  gives  report 
of  examination  made  of  **  Caddo  Lake  with  a  view  to  determining 
advisability  of  constructing  a  dam  at  the  foot  of  said  lake  on  the 
waterway  connecting  Jefferson,  Tex.,  with  Shreveport,  Ija." 
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Julyl,  1908,  balance  unexpended $3,638.02 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 


9,638.02 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     3,374.02 


July  1, 1909,  balance  unexpended 6,264.00 

July  1, 1909,  outstanding  liabilities 82. 19 

July  1, 1909,  balance  available 6, 181. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 5,000.00 

Siibmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  9.) 

10,  Red  River  between  Fulton^  Ark.,  and  Denison,  Tex. — ^This  part 
of  the  river  was  originally  navigable  for  small  boats  during  nigh 
stages  only.  The  river  at  low  water  is  a  stream  from  100  to  200  feet 
wioe  in  the  bends,  winding  in  a  shifting  channel  between  banks  which 
are  frequently  several  hundred  yards  apart.  The  low-water  depth 
varies  from  1.5  to  about  4  feet.  The  banks  are  covered  with  trees 
constantly  caving  into  the  river  and  forming  snags  and  drifts. 

The  original  appropriation  for  work  above  Fulton  was  made 
August  5,  1886.  Tne  project  contemplated  improving  only  high  and 
medium  stage  navigation  by  removing  snags  and  drift.  Previous  to 
the  existing  project  no  work  was  provided  for  above  the  mouth  of 
the  Kiamicni  River.  The  amount  expended  under  previous  projects 
is  $33,500. 

The  river  and  harbor  act  of  March  3,  1905,  entered  upon  a  project 
for  the  improvement  of  the  river  between  Fulton,  Ark.,  and  Denison, 
Tex.  The  project  contemplates  the  removal  of  drift  and  snags, 
clearing  the  banks  of  timber  in  danger  of  caving  into  the  river,  and 
closing  chutes  and  cut-offs  where  necessary.  No  estimate  of  cost  has 
been  made. 

At  the  close  of  the  fiscal  year  June  30,  1^909,  $182,737.06  had  been 
expended  on  this  project,  of  which  amount  $10,189.66  was  expended 
on  survey  of  river  between  Fulton,  Ark.,  and  mouth  of  Washita 
River,  OMahoma. 

During  the  year  the  snag  boat  C.  A.  Culberson  and  3  quarter  boats 
have  been  engaged  in  snagging  operations.  The  62  miles  above 
Fulton  over  which  the  0.  A.  Culberson  has  worked  shows  an  increas- 
ing depth.  With  the  snags  removed,  the  river  seems  to  be  cutting 
itself  a  deeper  and  more  stable  channel. 

The  survey  of  the  river  between  Fulton,  Ark.,  and  the  mouth  of 
the  Washita  Kiver,  Oklahoma,  which  was  commenced  in  March,  1908, 
was  completed  during  the  year,  and  report  made  to  the  Chief  of 
Engineers. 

Seyond  the  rafting  of  logs  and  tiinber  there  has  been  no  commerce 
of  any  value  on  this  section  of  the  river. 

When  this  section  of  Red  River  is  opened  to  regular  navigation  a 
very  material  reduction  in  both  local  and  throu^  freight  rates  to 
points  in  north  Texas  and  Oklahoma  must  necessarily  result. 
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To  secure  a  stable  improvement  will  require  a  continuance  of  work 
for  a  number  of  years.  The  available  funds  and  additional  appropri- 
ation recommended  will  be  applied  to  continuing  the  work  now  under 
way  of  removing  obstructions  and  bank  clearing. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  433. 

July  1, 1908,  balance  unexpended $70,848.30 

Amount  idlotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 40,000.00 

110,848.30 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $48, 797. 71 

For  survey 4,787.65 

53,686.36 

July  1, 1909,  balance  unexpended 67, 262. 94 

July  1,  1909,  outstanding  liabilities 2, 282. 76 

July  1, 1909,  balance  available 54,980.18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1 ,  1909 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  U  10.) 

11.  Sulphur  River,  Texas  and  ArTcansas. — Sulphur  River  for  about 
150  miles  from  its  mouth  is  from  150  to  200  feet  wide,  with  navigable 
depths,  except  for  a  few  shoals.  The  banks  are  as  a  rule  firm  and 
stable.  The  stream  is,  however,  badly  obstructed  by  snags  and 
sunken  logs. 

In  1896  and  1897  the  sum  of  $2,488.99  was  expended  on  snagging 
operations. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  contemplates  improvement  of  150  miles  of  the 
river  above  the  Red  River  by  dredging  and  operation  of  a  snag  boat, 
at  an  estimated  cost  of  $36,000,  assuming  that  a  United  States  boat 
is  available.  Operations  during  the  year  consisted  in  removal  of 
snags  and  other  obstructions  by  means  of  a  quarter  boat. 

At  the  close  of  the  fiscal  year  $16,968.81  had  been  expended  on  this 
project. 

Owing  to  the  poor  navigable  condition  of  the  stream  at  present  no 
commerce  of  any  account  has  developed.  As  the  stream  drains  a 
very  rich  section  of  the  country  it  is  expected  that  it  will  be  exten- 
sively used  when  improved,  and  that  some  reduction  in  freight  rates 
will  result. 

It  is  proposed  to  expend  the  available  funds  and  the  additional 
appropnation  recommended  in  clearing  the  river  of  obstructions  and 
dredging  where  necessary. 

For  reference  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  457. 
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July  1 ,  1908,  balance  unexpended '. |27, 860. 84 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        8, 829. 66 

July  1,  1909,  balance  unexpended 19, 03L 19 

July  1,  1909,  outstanding  liabilities 430. 30 

July  1,  1909,  balance  available 18, 600. 89 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 15,000.00 
Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  VICKSBURG,  MIS- 

SISSIPPI,  DISTRICT. 

This  district  was  in  the  cha^e  of  Capt.  Clarke  S.  Smith,  Corps  of 
Engineers.     Division  engineer,  Ool.  Wm.  H.  Bixby ,  Corps  of  Engineers. 

1.  Red  River f  Idow  Fulton,  Ark. — ^This  improvement  was  under- 
taken by  the  United  States  in  1828,  and  between  1828  and  1841  more 
than  $425,000  was  appropriated  for  removal  of  the  great  Red  River 
raft.  When  work  commenced  the  raft  was  92  miles  long,  extending 
from  Loggy  Bayou,  65  miles  below  Shreveport,  La.,  to  Hurricane 
Bluffs,  27  miles  above.  A  channel  was  opened  through  this  obstruc- 
tion, but,  owing  to  failure  of  appropriations  between  1841  and  1852,, 
additional  raft  formed.  In  1852  $100,000  was  appropriated,  and  in 
1857  the  agent  in  charge  reported  the  route  opened  but  not  completed, 
with  reconmiendation  for  appropriations  of  $50,000  a  year  for  com- 
pletion and  maintenance.  Tne  total  amoimt  expended  from  1828  to 
1857  was  $529,831.90.    The  sum  of  $3,545.60  was  carried  to  the  sur- 

I)lus  fimd.    Nothing  further  was  done  for  fifteen  years,  and  in  that 
ong  interval  the  results  of  much  of  the  former  work  were  lost. 

When  work  was  resumed,  in  1872,  the  river  above  Shreveport,  La., 
was  closed  by  a  raft  32  miles  long^-  which  was  growing  constantly. 
Below  Shreveport  the  enlargement  of  an  outlet  tlSough  Tones  Bayou 
.  was  depleting  the  main  channel  and  threatening  its  closure  to  naviga- 
tion. At  Alexandria,  La.,  the  falls  were  impassable  at  low  stages. 
Navigation  was  difficult  and  dangerous  at  all  places  and  at  all  times. 
The  channel  shifted  freauently,  and  at  flood  the  river  overflowed  the 
entire  raft  region.  Botn  above  and  below  Sherveport  the  bed  of  the 
river  was  a  mass  of  sunken  logs  and  stimips.  The  oanks  were  heavily 
timbered  and  each  flood  caused  them  to  cave  or  slide. 

The  project  entered  upon  in  1872  contemplated  opening  navigation 
through  the  raft  and  closing  Tones  Bayou  outlet.  Under  the  river 
and  harbor  act  of  1878  the  removal  of  wrecks,  snags,  and  other 
obstructions  below  Shreveport  was  commenced,  and  the  act  of  1879 
authorized  the  same  kind  of  work  above  the  raft  to  Fulton,  Ark. 
Work  was  carried  on  under  three  distinct  appropriations  until  1882, 
when  it  was  combined  in  a  general  appropnation  for  continuing  the 
improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River^  Louisi- 
ana, with  a  provision  for  work  at  Alexandria,  La.  The  nver  and 
harbor  acts  or  1884  and  1890  contained  provisions  for  closing  Sale  and 
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Murphy  outlet,  Louisiana;  the  acts  of  1888,  1892,  and  1894  author- 
ized expenditures  for  improvement  of  Cypress  Bayou,  Bayou  Dor- 
cheat,  and  Sulphur  River,  tributaries  of  Ked  River;  the  act  of  1902 
provided  for  improvement  of  the  channel  at  Shreveport,  La.,  and  the 
act  of  1905  contained  a  provision  for  further  improvement  of  the 
channel  at  Alexandria,  La. 

The  project  was  amplified  in  the  river  and  harbor  act  of  July  13, 
1892,  to  include  the  systematic  clearing  of  the  banks  to  remove  the 
source  of  drift  and  snags;  continuing  snagging  operations  and  the 
removal  of  jams  and  raft;  dredging  tow-heads  and  shoals;  construct- 
ing a  substantial  system  of  levees  to  fix  the  course  of  the  river,  either 
alone  or  by  cooperating  with  riparian  States;  the  closure  of  all  out- 
lets that  deplete  the  river;  the  nxing  of  caving  banks  to  confine  the 
river  to  the  selected  channel,  and  the  prevention  of  injuries  to  regi- 
men by  new  cut-offs  or  outlets.  The  nature  of  the  improvement 
requires  that  it  be  continued  for  many  years,  and  no  estimate  for 
completion  is  given  on  this,  account. 

The  amoimt  expended  from  1872  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1909,  including  $5,560.37  derived  from  sales,  was 
$1,833,983.33,  with  the  following  chief  results: 

The  channel  cleared  through  the  great  raft  in  1872-73  opened  to 
navigation  188  miles  of  river  above  Shreveport  to  Fulton.    Subse- 

?[uent  work  secured  the  complete  removal  of  the  raft,  prevented 
ormations  of  the  same  nature,  increased  the  width  of  the  river  100 
feet  or  more,  and  there  now  flows  in  the  course  laid  out  for  it  in  the 
old  raft  region  a  broad  and  deep  river,  safe  for  navigation  at  aJl  but 
the  lowest  stages.  The  survey  of  1908  showed  that  the  bed  of  the 
river  in  the  old  raft  re^on  above  Shreveport  had  lowered  in  places  as 
much  as  25  feet.  Incidentally  the  removal  of  the  raft  dramed  the 
fertile  valley  and  reclaimed  thousands  of  acres  of  productive  lands. 
Tones  Bayou  outlet  is  closed  by  a  heavy  earthen  dam,  connected  with 
the  line  of  levee  above  and  below  it,  and  the  main  channel,  for  a  time 
called  '* Little  River,"  has  widened  and  scoured  until  navigation  of 
the  stretch  is  uninterrupted  at  low  stages.  AR  of  the  chief  outlets 
along  the  right  bank  above  Tones  Bayou  to  the  Arkansas-Louisiana 
line,  89  miles,  have  been  closed  with  dams  by  cooperation  with  the 
State  of  Louisiana  and  local  levee  districts.  Work  at  Alexandria 
Falls  rendered  them  naviagble  at  all  stages.  The  channel  was  deep- 
ened from  2i  to  5^  feet  at  the  lower  fal&  and  to  6  feet  at  the  upper 
falls,  lengthening  the  period  of  navigation  about  two  months.  !rer- 
sistent  snagging  operations,  repeated  from  vear  to  year,  have  kept 
the  river  open  and  enabled  steamboats  to  make  regular  trips,  the  river 
from  the  Atchafalaya  to  Fulton  ordinarily  being  open  tor  boats  of 
3-foot  draft  at  stages  about  a  foot  above  zero  of  the  Snreveport  gauge. 
The  maximum  draft  that  can  be  carried  at  mean  low  water  is  3  feet  to 
Montogmery,  La.,  162.5  miles  above  the  Atchafalaya;  2^  feet  to 
Shreveport,  320.5  miles,  and  2  feet  to  Fulton,  Ark.,  508.6  miles.  The 
range  between  low  and  high  water  at  the  several  gauge  stations  is  as 
follows:  Fulton,  Ark.,  35.65  feet;  Shreveport,  La.,  41.2  feet;  Alex- 
andria. La.,  45.5  feet,  and  Barbre  Landing,  Louisiana  (head  of 
Atchafalaya  River),  52.72  feet.  Much  of  the  work  performed  neces- 
sarily has  been  in  repetition  from  time  to  time,  and  the  items  of 
improvement  and  mamtenance  are  so  closely  allied  that  the  cost  of 
each  can  not  be  given  separately. 
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At  present  steamboats  seldom  run  above  Fulton,  Ark.,  but  at  high 
stages  the  river  is  navigable  in  fact  to  Denison,  Tex.,  292  miles  above 
Fulton  and  800  miles  above  the  Atchafalaya  River. 

During  the  fiscal  year  ending  Jime  30,  1909,  work  for  maintenance 
of  the  improvement  was  continued  as  follows:  Operations  of  snag 
boats,  supplemented  by  those  of  shore  parties  during  the  period  of  low 
water,  extended  over  the  river  between  the  head  of  Atchafalaya 
River,  Louisiana,  and  Fulton,  Ark.,  and  imusually  heavy  work  was  re- 
quired on  accoimt  of  the  extraordinary  flood  of  1908,  wnich  disturbed 
the  regimen  and  deposited  many  snags  in  the  river.  In  Bossier  Parish, 
La.,  9,051  linear  leet  of  levee,  containing  124,126  cubic  yards  of 
embankment,  was  built  to  prevent  further  breaches  in  the  levee  line 
at  that  locality,  and  50,700  cubic  yards  of  levee  embankment  were 
built  in  Lafayette  Coimty,  Ark.,  to  aid  in  closing  the  Spirit  Lake  Out- 
let. A  resurvey  of  the  nver  was  made  from  mouth  of  oulphur  River, 
Arkansas,  to  head  of  Cane  River,  Louisiana,  190.5  miles.  Plans  were 
under  preparation  for  the  construction  of  a  hydraulic  dredge,  required 
for  the  relief  of  navigation  at  shoal  places  during  low  water. 

To  maintain  what  nas  been  accomplished  and  to  gradually  secure  a 
more  stable  improvement  will  require  a  continuance  of  work  for  mai^ 
years.  The  estimated  cost  is  $75,000  a  year,  or  biennial  appropria- 
tions of  $150,000,  exclusive  of  extraordinary  demands  for  new  plant 
that  will  arise  from  time  to  time. 

Notwithstanding  the  f acihties  for  quick  transportation  afforded  by 
railways,  the  conamerce  of  Red  River  imtil  recent  years  has  consisted 
of  large  shipments  of  cotton,  cotton  seed  and  its  products,  lumber, 
staves,  timber,  etc.,  with  heavy  return  freights  of  general  merchandise 
and  plantation  supplies. 

The  conmierce  and  navigation  reported  for  eighteen  years  showed 
great  variations,  due  to  the  chan^in^  crop  conditions,  occasional 
periods  of  extraordianry  low  water  ourmg  the  busy  season,  and  other 
causes,  ranging  in  quantity  from  66,376  to  279,946  tons  per  annum, 
with  estimated  values  of  from  $1,506,500  to  $9,185,000.  The  averag:e 
for  the  eighteen  years  was  123,244  tons,  valued  at  $4,359,900.  To  this 
should  be  addea  the  conmierce  from  Ouachita  River,  entering  Red 
River  at  the  mouth  of  Black  River,  the  average  of  which  was  178,070 
tons,  valued  at  $6,229,560,  making  a  total  of  301,314  tons,  valued  at 
$10,589,460. 

In  1908,  however,  there  was  a  marked  decline  of  navigation  above 
the  mouth  of  Black  River  and  the  commerce  reported  in  that  stretch 
only  amounted  to  36,288  tons,  valued  at  $198,240. 

The  project  has  effected  a  reduction  of  freight  rates  on  all  com- 
modities. 

For  more  extended  information  respecting  the  work  performed, 
reference  is  invited  to  the  rei>ort  and  illustrations  at  page  1909  of  the 
Report  of  the  Chief  of  Engineers  for  1893,  and  to  the  subsequent 
reports  of  the  district  officers.  Maps  of  Tones  Bayou,  Bayou  Pierre, 
etc.,  were  published  in  the  reports  of  1882,  page  1542,  and  1885,  page 
1490.  An  index  sketch  of  the  basin  of  Red  River  and  diaCTams  show- 
ing the  limits  of  high  and  low  water  were  published  in  the  report  of 
1891,  page  1956,  and  the  report  of  1892,  page  1587.  Maps  of  the  river 
at  Shreveport  were  published  in  the  reports  of  1887,  page  2682,  and 
1893,  page  1921.  Map  of  the  river  at  Alexandria  was  printed  in 
House  Document  No.  462,  Fifty-sixth  Congress,  first  session, 
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References  were  given  in  the  Annual  Report  of  1904  to  reports  of 
examinations  and  surveys,  with  page  numbers  at  which  they  may  be 
found.  (See  Report  of  the  Chief  of  Engineers,  1904,  pp.  385  and  386.) 
Report  of  an  examination  of  Boyce  Landing,  Red  Kiver,  Louisiana, 
made  in  1907,  was  printed  in  House  Docimient  No.  219,  Sixtieth  Con- 
gress, first  session. 

The  available  funds  will  be  applied  to  continuing  the  improvement 
aild  to  maintenance. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  ending  Jime  30, 1911,  in  addition  to  the  balance  imexpended  Julv 
1, 1909,  will  be  applied  to  the  operation  of  snag  boats  and  further  wort 
on  the  existing  approved  project.  This  additional  work  is  for  main- 
tenance and  the  extension  of  benefits. 

July  1, 1908,  balance  unexpended $197, 193. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 65,000.00 

Amount  received  from  sales  of  property 143. 46 

Amount  transferred  from  appropriation  for  relief  of  sufferers  from  cyclone 

in  certain  southern  States a2, 443. 87 

264, 780. 87 
Jime  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement       78, 203. 83 

July  1,  1909,  balance  unexpended 186, 577. 04 

July  1,  1909,  outstanding  liabilities 3, 819. 30 

July  1, 1909,  balance  available 1:82,757.74 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 75, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  VI.) 

B.  Oane  River,  Louisiana, — Cane  River  is  one  of  the  abandoned 
channels  of  Red  River,  left  out  on  the  westwanl  by  cut-offs  about 
1825  and  1849,  and  is  aoout  76  miles  long  from  Red  Kiver  near  Grand 
Ecore  to  Red  River  near  Colfax.  It  is  made  up  of  pools,  bayous,  and 
swamps,  and  interrupted  by  deposits  considerably  higher  than  the 
average  stage  of  the  main  river. 

Under  the  river  and  harbor  act  of  July  5, 1884,  $2,500  was  expended 
for  the  removal  of  snags,  stumps,  caved-in  and  leaning  trees,  and 
some  rock,  obstructing  high-water  navigation.  This  work  freed  the 
chsmnel  or  obstructions  U>  a  great  extent,  increased  the  navigable 
depth,  and  enabled  steamboats  to  make  c[uicker  trips  at  high  stages. 
Operations  were  then  discontinued.  Section  5  of  the  river  and  harbor 
act  of  March  3,  1905,  declared  Cane  River  to  be  not  a  navigable  water 
of  the  United  States,  but  this  section  was  repealed  by  act  of  Congress 
approved  June  29,  1906. 

February  27,  1909,  the  Secretary  of  War  authorized  an  allotment 
of  $2,000  from  the  emergency  appropriation  provided  by  the  river 

a  This  is  a  refundment  of  actual  expenditures  made  by  two  snag  boats  in  June  and 
July,  1908,  while  temporarilv  employed  by  the  Quartermaster's  Department,  and  the 
amount,  therefore,  is  not  includea  in  the  total  amount  expended  for  the  improvement 
of  Red  RiveTt 
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and  harbor  act  of  March  2,  1907,  to  be  applied  to  restoration  of  the 
channel ;  the  shipping  interest  having  reported  that  the  last  flood  of 
Red  River  caused  the  banks  to  cave,  and  in  places  so  filled  the  stream 
with  trees  as  to  prevent  navigation. 

The  total  expenditure  to  June  30,  1909,  was  $2,922.13,  of  which 
$422.13  was  appUed  to  maintenance  and  restoration  of  the  channel 
under  the  recent  allotment.  At  high  stages  small  steamboats  from 
Red  River  ascend  Cane  River  from  Coif  ax  to  Natchitoches,  transport- 
ing the  products  of  the  country,  the  princip^d  shipments  being  cotton 
seed  for  mills  along  Red  River. 

In  June,  1909,  work  was  performed  for  the  removal  of  obstructions 
m  the  lower  40  miles  of  Cane  River,  restoring  the  stream  to  fairly 
good  navigable  condition  during  the  periods  of  nigh  water.  Nothing 
further  is  recommended  at  the  present  time. 

For  information  respecting  tne  work  performed  under  the  act  of 
1884  reference  is  invited  to  tne  reports  of  1885,  page  1495;  1886,  jpage 
1349;  and  1887,  page  1452. 

Reports  of  exammations  were  published  in  the  reports  for  1884, 
age  1366,  and  1891,  page  2022,  the  latter  also  having  oeen  printed  in 
'ouse  Executive  Document  No.  184,  Fifty-first  Congress,  second  ses- 
sion. 

Febniary  27,  1909,  amount  allotted  from  the  emergency  appropriation  pro- 
vided by  river  and  harbor  act  approved  March  2,  1907 |2, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement          422. 13 

July  1, 1909,  balance  imexpended 1,577.87 

July  1,  1909,  outatanding  liabilities 1,433.78 

July  1,  1909,  balance  available 144. 09 

(See  Appendix  V  2.) 

S.  Ouachita  and  Black  rivers,  ArTcansas  and  Louisiana. — The  im- 
provement of  Ouachita  River  by  the  United  States  commenced  in 
1871.  At  that  time  navigation  was  much  obstructed  at  all  stages  by 
snags,  sunken  logs,  wrecks,  leaning  and  caving  trees,  etc.,  and  the 
greater  part  of  the  river  was  unnavigable  at  low  water  on  account  of 
numerous  rock,  gravel,  and  sand  bars. 

The  project  or  1871  contemplated  temporary  improvement  from 
Trinity,  La.,  to  Arkadelphia,  Ark.,  by  removal  of  snags,  etc.,  and 
by  dredging  the  worst  bars.  In  1872  a  project  was  adopted  for  locks 
and  dams  to  give  4  feet  depth  from  Tnnity,  La.,  to  Cfamden,  Ark., 
but  was  abandoned  two  years  later.  The  project  under  which  work 
continued  after  1874  contemplated  the  removal  of  snags,  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation  below  Camden,  Ark. 
The  56  miles  known  as  Black  Kiver,  below  Trinity  to  Red  River. 
Louisiana^  was  added  to  the  project  in  1884.  The  amoimt  expendea 
on  the  original  and  modified  projects  prior  to  operations  unaer  the 
existing  project  was  $614,802.19. 

The  exLstmg  project,  besides  a  continuation  of  snagging  work,  con- 
templates the  construction  of  eight  locks  and  movable  dams  to  afford 
a  navigable  depth  of  6J  feet  from  the  mouth  of  Black  River,  Louisi- 
ana, upstream  to  a  point  10  miles  above  Camden,  Ark.  (360  miles), 
as  set  forth  in  House  Dociunent  No.  448,  Fifty-seventh  Congress, 
first    session  (Report    Chief  of  Engineers,    1902,   p.    1435).     The 
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change  of  site  of  Lock  and  Dam  No.  2,  referred  to  in  last  year's  report 
(Report  Chief  of  Engineers,  1908,  p.  490),  will  eUminate  Lock  and 
Dam  No.  1  from  the  project.  The  latter  was  adopted  in  part  by 
provisions  of  the  river  and  harbor  acts  of  June  13,  1902,  and  March  3, 

1905,  authorizing  continuing  contracts  for  building  Lock  and  Dam 
No.  4,  near  Monroe,  La.,  and  Lock  and  Dam  No.  6,  near  Roland  Raft. 
Ark.,  completing  the  survey  for  locks  and  dams,  and  maintenance  or 
prior  work.  The  river  ana  harbor  act  of  March  2,  1907,  authorized 
continuing  contracts  for  the  construction  of  Lock  and  Dam  No.  2, 
near  Cat^oula  shoals,  Louisiana,  and  Lock  and  Dam  No.  8,  near 
Franklin  shoals,  Arkansas. 

The  amount  expended  under  the  existing  project  to  June  30,  1909, 
was  $516,802.10  (including  $1,750.26  derived  from  sales).  Of  this 
amoimt  $11,786.73  has  been  applied  to  completion  of  survey  and 
$122,471.29  to  maintenance. 

A  contract  for  building  Locks  and  Dams  Nos.  4  and  6,  let  Septem- 
ber 7,  1904,  provided  for  their  completion  by  December  31,  1906,  but 
this  time  limit  was  waived.  Work  commenced  October  28,  1904, 
but  abnormally  high-river  stages  limited  the  time  of  actual  construc- 
tion to  two  hundred  and  ten  working  days  during  the  fiscal  years  1905, 

1906,  1907,  and  1908.  Previous  gauge  records  for  fourteen  years, 
from  July,  1890,  to  July,  1904,  showed  the  yearly  average  working 
stage  (below  10  feet  on  the  Monroe  gauge)  to  be  one  hundred  and 
fortv-one  working  days.  On  June  30,  1908,  the  condition  of  the 
work  was  as  follows:  On  the  basis  of  work  done.  Lock  and  Dam  No. 
4  about  20  per  cent  completed.  Lock  and  Dam  No.  6  about  8  per  cent 
completed.  On  the  basis  of  work  done  and  material  delivered.  Lock 
and  Dam  No.  4  is  about  31  per  cent  completed,  and  Lock  and  Dam 
No.  6  about  11  per  cent  completed.  Nothing  further  was  done  by 
the  contractors,  and  their  contract  was  terminated  by  an  agreement 
dated  October  22,  1908,  under  which  the  contractor's  plant,  material, 
and  buildings  were  transferred  to  the  United  States.  Construction 
work  at  Lock  No.  4  was  undertaken  at  once  by  hired  labor,  but  the 
date  on  which  the  contract  was  terminated,  the  condition  of  the  plant 
and  cofferdam  left  by  the  contractor  precluded  the  hope  of  accom- 
plishing any  important  amount  of  permanent  construction  during 
the  low-water  season  of  1908.  Barges,  machinery,  camp  buildings, 
etc.,  were  repaired,  and  as  soon  as  the  necessary  plant  could  be  pre-, 
pared,  the  work  of  reenforcing  the  cofferdam  made  necessary  by 
scour  in  the  river  was  commenced  and  continued  during  the  remamder 
of  the  season.  Since  the  termination  of  the  low  water  in  February. 
1909,  further  work  was  continued  in  preparing  plant,  buildings,  ana 
material  for  active  operations  during  the  coming  low-water  period. 

Proposals  for  buildin^g  Lock  6  were  advertised  for  two  months,  but 
only  one  bid  was  received,  aggregating  $213,190.50,  upon  the  esti- 
mates of  quantities  used  for  canvassing  bids.  The  price  bid  for  con- 
crete work,  which  is  the  controlling  factor,  was  considerably  in  excess 
of  the  corresponding  unit  price  in  the  contract  of  1908  for  Lock  2  and 
after  reserving  from  the  appropriation  the  amount  necessary  for  com- 
pleting Lock  4  without  the  dam,  the  balance  available  was  insuflS- 
cient  to  cover  the  cost  of  the  construction  contemplated  at  Lock  6 
and  the  bidder  declined  to  perform  a  less  amount  ot  work  at  his  unit 
prices.  Paragraph  10  of  the  sundry  civil  act  approved  March  4,  1909, . 
rendered  funcfc  which  it  was  expected  to  employ  for  work  at  Lock  6 
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not  available,  but  this  difficulty  was  removed  by  Congress  and  infor- 
mation relative  thereto  furnished  the  district  officer  June  28,  1909. 

On  account  of  the  longer  time  required  for  construction  of  Locks 
and  Dams  4  and  6  than  originally  estimated,  due  to  the  failure  of  the 
contractors  to  complete  theu*  contract,  together  with  the  scour  which 
has  taken  place  in  the  river  at  Lock  and  Dam  No.  4  coincident  with 
this  delay,  and  on  account  of  additions  to  the  original  designs  thought 
necessarv  to  secure  the  work,  etc.,  the  amount  estimated  as  required 
to  complete  the  existing  project  as  far  as  it  refers  to  these  two  locks 
and  dams  has  been  increased  $439,000. 

Proposals  for  building  Lock  and  Dam  No.  2  at  Harrisonburg,  La., 
were  advertised  for  two  months,  and  two  bids  for  the  work  were 
received;  but  they  exceeded  the  sum  authorized  for  construction  of 
both  lock  and  dam,  and  a  contract  was  made  August  7, 1908,  with  the 
lowest  bidder,  to  build  the  lock  alone  at  an  estimated  cost  of 
$296,694.50,  exclusive  of  engineering  and  contingencies.  This  con- 
tract provides  for  completion  of  the  lock  within  two  hundred  and 
fifty  working  days  durmg  which  natural  conditions  are  such  as  to 
permit  work  inside  of  the  cofferdam.  The  contractor  commenced 
work  promptly  and  erected  camp  buildings,  assembled  plant,  and 
conmienced  the  construction  of  the  cofferdam.  The  latter  work 
was  continued  as  the  river  stage  permitted  until  February  6,  when  the 
round  piling  therefor  had  been  driven  and  the  upper  line  of  wtling 
placed  with  the  exception  of  a  60-foot  gap  left  for  the  passage  of 
barges.  During  the  remainder  of  the  year  the  contractor  continued 
preparations  for  further  work  during  thie  coming  low-water  season. 

At  Lock  No.  8  work  by  hired  labor,  which  was  commenced  in  Decem- 
ber, 1907  (see  Report  for  1908,  p.  1570),  was  continued  and  the 
mound,  the  machine  shop,  and  all  camp  buildings  except  an  auxiliarv 
cement  storehouse  at  the  concrete-mixer  platform  were  completed. 
On  June  30,  1909,  the  cofferdam,  except  a  gap  of  40  feet  at  the  lower 
outer  comer,  and  excavation  for  the  lock  foundation  were  practically 
completed.  A  considerable  amount  of  material  for  permanent  con- 
struction, including  round  and  sheet  piling,  sand  and  gravel,  cement 
and  embedded  metal  had  been  procured  and  further  preparations 
made  for  proceeding  with  permanent  construction. 

During  the  fiscal  year  ending  June  30,  1909,  snagging  work  for 
maintenance  extended  from  the  mouth  of  Black  River,  Louisiana,  to 
Camden,  Ark.,  350  miles  upstream,  with  greatly  beneficial  results, 
and  about  5,141  cubic  yards  of  mud  and  gravel  were  excavated  from 
the  channel  at  Catahoula  shoals,  Louisiana,  in  making  a  cut  60  feet 
wide  and  450  feet  long.  This  work  increased  the  depth  from  about 
40  inches  to  near  9  feet. 

Besides  the  slack-water  improvement  the  work  heretofore  done  has 
consisted  chiefly  of  the  removal  of  snags,  logs,  wrecks,  leaning  tim- 
ber, tree  slides,  etc..  for  the  purpose  of  maintaining  navigation  and 
the  improvement  or  Catahoula  shoals,  a  rock  and  gravel  bar  about 
20  niiles  above  Trinity,  La.,  where  the  available  depth  at  low  water 
was  increased  from  15  to  40  inches.  At  moderateb"  high  stages,  or 
for  six  to  seven  months  of  the  year.  New  Orleans  steamboats  ascend 
the  river  to  Camden,  Ark.;  at  medium  stages  they  run  to  Monroe, 
La.,  but  during  the  periods  of  low  water  Harrisonburg,  La.,  72  miles 
above  Red  River,  is  considered  the  head  of  navigation,  though  small 
local  packets  make  trips  between  points  on  the  river  above.    The 
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maximum  draft  that  can  be  carried  at  mean  low  water  is  3}  feet  to 
Harrisonburg,  La.:  li  feet  to  Monroe,  La.,  and  8  inches  to  Camden, 
Ark.  The  range  oetween  high  and  low  water  at  the  several  gauge 
stations  on  Ouachita  River  is  as  follows:  Camden,  Ark.,  44.2  feet; 
Monroe,  La^  48.6  feet;  Riverton,  La.,  51.3  feet,  and  Jonesville,  La., 
54.1  feet.  Camden^  Ark.,  is  considered  the  head  of  navigation,  but 
at  high  stages  the  river  is  navigable  in  fact  to  Arkadelphia,  Ark. 

The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable 
and  consists  of  shipments  of  cotton,  cotton  seed^  lumber,  staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  Most  of  the  cotton  is  shipped  to 
New  Orleans,  and  large  quantities  of  staves  for  export  are  sent  to 
that  city.  The  volume  of  commerce,  as  reported  for  nineteen  years, 
ranges  between  73,679  and  313,863  tons  per  annum,  with  values 
estimated  at  $3,243,200  to  $10,234,250.  The  average  is  176,968  tons, 
valued  at  $6,220,150.  The  variations  are  due  to  crop  yields,  the 
uncertainty  of  navigation,  droughts,  and  other  causes,  and  the  im- 
provement by  locks  and  dams  is  lor  an  extension  of  benefits  by  afford- 
mg  navigation  to  Camden  the  year  round. 

The  project  has  effected  a  reduction  of  railroad  rates  from  New 
Orleans  to  Monroe,  La.,  and  points  below  to  meet  the  steamboat 
rates.  The  territory  above  Monroe  was  opened  to  railroad  traffic  a 
few  y^ars  ago,  but  the  lines  as  yet  have  not  met  the  water  rates. 
During  periods  of  navigation  the  rate  on  cotton  from  Monroe  to  New 
Orleans  is  $1.25  per  bale,  but  when  navigation  is  su^ended  this 
rate  is  advanced  to  $1.75  per  bale.  Railroad  rates  from  Monroe,  La., 
to  inland  towns,  as  a  rule,  are  greatly  in  excess  of  those  to  points 
where  there  is  water  competition. 

For  more  extended  information  respecting  this  improvement,  refer- 
ence is  invited  to  the  Report  of  1895  (p.  1887)  and  to  subsequent 
reports  of  the  district  officers. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers,  1904,  pa^e  389. 

The  estimated  amount  of  $513,000  that  can  be  profitably  expended 
in  the  fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance 
unexpended  July  1,  1909,  will  be  applied  to  continuing  construction 
of  locks  and  dams;  to  removing  obstructions,  including  snags,  over- 
hanging trees,  drift,  etc. ;  and  to  maintaining  and  operating  snag  and 
dredge  boats.  This  adjiitional  work  is  necessary  to  make  the  improve- 
ment available  and  for  maintenance  and  the  extension  of  benefits. 

The  short  working  season  on  Ouachita  River,  the  alluvial  nature  of 
the  river  bottom,  which  requires  the  use  of  piling  for  foundations  in 
lock  and  dam  structures,  the  necessity  of  obtaining  detailed  informa- 
tion as  to  the  character  of  the  underlying  material,  and  the  desira- 
bility of  making  tests,  plans,  and  local  ^rveys  render  it  advisable  to 
have  funds  avauable  for  expenditure  in  preliminary  work  at  lock  and 
dam  sites  proposed  in  the  general  project  for  improvement  other  than 
those  for  which  funds  have  been  provided.  Such  a  provision  would 
expedite  the  work  when  funds  for  construction  are  provided  and 
would  permit  of  an  economical  arrangement  for  labor  and  plant.  It 
is  recommended  that  $8,000  be  provided  for  these  purposes. 
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July  1, 1908,  balance  unexpended $664,245.11 

Amount  received  from  sales  of  property 177. 65 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 176, 135. 00 

Amoimts  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 160,000.00 

1,000,557.76 
Jime  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $166, 286. 55 

For  constructing  sna^  boat 13,592.18 

For  maintenance  of  improvement 21,664.06 

201, 542. 79 

Julyl,  1909,  balance  unexpended 799,014.97 

July  1, 1909,  outotanding  liabilities 18, 812. 52 

July  1, 1909,  balance  available 780, 202. 45 

July  1, 1909,  amount  covered  by  uncompleted  contracts 302, 904.  32 

Amount  (estimated)  required  for  completion  of  existing  project  << 603, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  endine  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1, 1909 513,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  3.) 

^.  Bayou  Bartholomew,  Boeuf  River,  Tensas  River  and  Bayou 
Ma^on,  amd  Bayous  D^Arhonne  and  Comey,  Louisiana  and  Arianr 
SOS. — These  streams  are  tributaries  of  Ouachita  River  and  ate  not 
navigable  at  low  stages.  The  works  were  consolidated  by  the  rivei; 
and  harbor  act  of  June  13,  1902.  The  improvements  are  all  of  the 
same  character,  i.  e..  the  removal  of  snags,  wrecks,  leaning  timber, 
etc..  to  lessen  the  danger  and  lengthen  tne  period  of  navigation. 
Drift,  sliding  and  caving  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  obstructions. 

(a)  Bayou  Bartholomew,  Louisiana  and  ArTcansas, — Before  im- 
provement this  stream  was  navigable  for  light  boats  about  three 
months  of  the  year.  In  1880  an  examination  showed  that  passage- 
way for  steamboats  was  much  obstructed. 

The  project  adopted  March  3,  1881,  contemplated  removing 
obstructions  between  the  mouth  and  Baxter,  Ark.,  182  miles. 

The  amount  expended  to  June  30,  1909,  was  $66,866.97.  The 
project  practically  was  completed  in  1897  to  McComb  Landing,  Ark., 
the  present  head  of  navigation,  141  miles,  at  a  cost  of  $45,873.53. 
This  work  resulted  in  safer  navigation,  increased  the  period  to  about 
six  months  of  the  year,  enabled  ooats  to  make  trips  m  half  the  time 
formerly  required,  and  reduced  freight  rates  about  50  per  cent.  There 
being  no  demand  for  navigation  above  McComb  Landing,  subsequent 
expenditures  were  for  mamtenance,  and  $20,993.44  has  oeen  applied 
to  that  purpose. 

Operations  for  maintenance  during  the  fiscal  year  ending  June  30, 
1909,  extended  from  the  mouth  to  roint  Pleasant,  La.,  28.7  miles, 
and  put  that  part  of  the  stream  in  fair  navigable  condition. 

a  Estimated  coet  of  completing  Locks  and  Dams  Noe.  4  and  6,  |439,000,  and  Locks 
and  Dams  Nos.  2  and  8, 1164,000. 
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The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
saw  logs,  etc.,  with  return  freights  of  general  merchandise  and  plan- 
tation supplies.  Much  of  the  trade  has  been  diverted  to  railroads,  as 
the  stages  of  the  bayou  frequently  are  not  coincident  with  the  needs 
of  transportation.  The  commerce  for  nineteen  years  ranges  between 
a  maximum  of  49,299  tons  in  1891  and  a  minimum  of  1,502  tons  in 
1907,  the  average  being  12,000  tons,  valued  at  $307,640. 

The  available  funds  and  the  estimated  amount  that  can  be  profit- 
ably expended  in  the  fiscal  year  ending  June  30,  1911,  will  be  applied 
to  removal  of  snags,  overhanging  trees,  drift,  etc.,  for  maintenance. 

July  1, 1908,  balance  unexpended $2,020.49 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 4,000.00 


6,020.49 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 887. 46 

July  1, 1909,  balance  unexpended 4,133.03 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 («) 

Suomitted  in  com])liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Boeuf  River,  Louisiana. — ^Before  improvement  this  river  was 
navigable  to  Point  Jefferson,  151  miles,  but  passage  was  difficult  and 
dangerous  on  account  of  overhanging  timber  and  snags  and  logs  in 
the  channel. 

The  project  adopted  March  3,  1881,  contemplated  removing  these 
obstructions  to  anord  safe  navigation  at  high  stages  to  Wallace 
Landing,  La.,  about  170  miles  above  the  mouth.  Under  the  river 
and  harbor  act  of  1886  a  supplemental  project  was  entered  upon  for 
the  closure  of  three  outlets  near  Point  Jefferson  to  confine  tne  flow 
to  the  main  channel. 

The  total  expenditure  to  June  30,  1909,  was  $68,243.53.  The 
original  project  was  completed  in  1896  at  a  cost  of  $40,992.84.  Since 
then  $21,808.91  (incluaing  $27.75  received  from  sales)  has  been 
expended  lor  maintenance.  In  1887-88,  by  uniting  with  planters 
whose  lands  would  be  protected  from  overflow,  the  outlets  near  Point 
Jefferson  were  closed  oy  earthen  dams,  the  proportion  of  the  cost 
borne  by  the  United  States  having  been  $5,441.78. 

The  work  put  the  stream  in  safe  navigable  condition  at  stages  high 
enough  to  permit  steamboats  to  cross  the  bars  and,  when  complete, 
enabled  them  to  save  thirty-six  hours'  time  on  a  trip. 

The  closure  of  the  outlets  gave  inmiediate  benefit  to  navigation  by 
concentrating  the  flow  to  the  main  stream,  lengthening  the  period  of 
navigation^  and  causing  the  bars  to  scour.  The  dams,  nowever,  were 
destroyed  m  1890,  durmg  an  overflow  from  Mississippi  River,  caused 
by  crevasses  in  the  levees  near  the  headwaters  of  Boeuf  River,  and 
funds  for  their  restoration  have  not  been  provided. 

During  the  fiscal  year  ending  June  30,  1909,  snagging  work  and  the 
removal  of  leaning  trees,  etc.,  extended  from  the  mouth  upstream  to 

o  See  consolidated  money  statement  on  page  523. 
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Point  Jefferson,  La.,  150.8  miles,  and  the  chief  obstructions  of  this 
character  were  destroyed  for  the  time. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
etc.,  and  return  freights  of  general  merchandise  and  plantation  sup- 
plies, and  for  nineteen  jears  ranges  between  a  maximum  of  11,261 
tons  in  1897  and  a  minmium  of  545  tons  in  1903,  the  average  being 
5,459  tons,  valued  at  $232,400. 

The  available  funds  and  the  additional  amount  estimated  for  the 
fiscal  year  1911  will  be  applied  to  maintenance  by  the  removal  of 
obstructions,  including  snags,  overhanging  trees,  drift,  etc.  This 
additional  work  is  for  extension  of  benents. 

Navigation  is  rendered  more  diflBcult  on  account  of  the  outlets  at 
Point  Jefferson,  and  additional  interest  in  the  project  for  again  closing 
them  is  maintained  through  the  necessity  of  draimng  Bayou  Lafourche 
Basin,  into  which  the  outlets  flow,  to  permit  development  of  a  rich 
tract  of  land  containing  220,800  acres,  much  of  whicn  has  been  con- 
verted into  a  swamp  and  all  of  which  is  seriously  affected  by  flood 
water  from  Boeuf  River. 

Jiily  1,  1908,  balance  unexpended 15,518.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 

Amount  received  from  sales  of  property 27. 75 

9, 546. 34 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 362. 12 

July  1, 1909,  balance  unexpended 6,184.22 

July  1, 1909,  outstanding  liabilities 145.90 

July  1,  1909,  balance  available 6,038.32 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (o) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Tensas  River  and  Bayou  Mafon, — ^Before  improvement  these 
streams  were  navigable  at  high  stages,  but  the  passage  of  steamboats 
was  difficult  and  dangerous  on  account  of  leaning  timber  and  numer- 
ous snags,  logs,  stumps,  etc.,  in  the  channel. 

The  project  adopt  ea  March  3^  1881,  contemplated  removing  obstruc- 
tions m  Tensas  River  from  its  mouth  to  Dallas,  La.,  138  miles. 
Bayou  Ma^jon.  the  chief  commercial  branch  of  Tensas  River,  was 
added  under  tne  same  head  of  appropriation  by  river  and  harbor  act 
of  1884,  and  the  project  contemplated  the  same  kind  of  work  from  its 
mouth  to  Floyd,  La.,  112  miles. 

The  total  expenditures  to  June  30,  1909,  were  $58,527.75.  The 
project  for  Tensas  River  was  completed  in  1898  to  Westwood  Place, 
81  miles  above  the  mouth,  the  present  head  of  navigation,  at  a  cost  of 
$11,947.02,  and  the  project  for  Bayou  Mapon  to  Floyd  was  completed 
in  1899  at  a  cost  of  $23,915.42.  Lane  Ferry,  about  20  miles  above 
Floyd,  is  the  head  of  navigation  in  Bayou  Ma^on.  The  sum  of 
$22,665.31,  including  $27.75  derived  from  sales,  has  been  expended 
for  maintenance.    The  work  put  the  two  streams  in  fairly  good 

o  See  consolidated  money  statement  on  page  523. 
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navigable  condition  at  medium  and  hijgh  stages.  Upper  Tensas 
River  above  Westwood  Place  practically  is  unnavigable  oy  reason  of 
leaning  timber  and  obstructions  in  the  channel ,  and  there  has  been 
no  recent  .effort  to  induce  a  resettlement  of  the  abandoned  plantations 
along  its  banks  or  to  secure  a  continuance  of  the  improvement  to 
Dallas. 

During  the  fiscal  year  ending  June  30,  1909,  work  for  maintenance 
was  continued  and  consisted  of  the  removal  of  snags,  leaning  trees, 
etc.,  obstructing  navigation  of  Tensas  River  between  Westwood 
Place  and  its  mouth.    No  work  was  performed  in  Bayou  Mapon. 

The  commerce  consists  chiefly  of  snipments  of  cotton,  cotton  seed, 
staves^  etc.,  and  return  freights  of  plantation  supplies.  In  nineteen 
years  it  has  ranged  between  a  maximum  of  29,957  tons  in  1905  and  a 
minimum  of  2,649  tons  in  1893,  the  average  being  15,187  tons,  valued 
at  $612,340. 

It  is  proposed  to  apply  the  available  funds  to  maintenance,  and  the 
additional  estimate  for  the  fiscal  year  1911  to  the  removal  of  obstruc- 
tions, including  snags,  overhanging  trees,  drift,  etc.  This  additional 
work  is  for  mamtenance  and  extension  of  benefits. 

July  1,  1908,  balance  unexpended |3, 912. 99 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

Amount  received  from  sales  of  property t 27. 75 


8, 940. 74 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 940. 74 


July  1,  1909,  balance  unexpended 5,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (a) 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Bayous  D^Arhonne  and  Comey,  Louisiana, — Before  improve- 
ment navigation  of  these  streams  was  difficult  and  dangerous  on  ac- 
count of  the  leaning  trees  and  the  number  of  snags,  stumps,  etc.,  in 
the  channel. 

The  project  adopted  July  5,  1884,  contemplated  removing  the 
obstructions  between  the  mouth  of  Bayou  D'Arbonne  and  Stein  Bluflf 
on  Bayou  Comey,  40J  miles  upstream.  The  river  and  harbor  act  of 
1892  authorized  an  extension  of  work  up  Bayou  Comey  16 J  miles  to 
Cobb  Landinjg,  and  the  act  of  1894  provided  $1,000  for  removing 
obstructions  in  the  Little  D'Arbonne  Branch. 

The  amount  expended  to  June  30. 1909,  was  $23,974.95,  and  resulted 
in  greater  safety  to  navigation.  Tne  work  practically  was  completed 
in  1896  at  a  cost  of  $18,000.  Subsequent  expenditures  for  mainte- 
nance have  amounted  to  $4,974.95,  and  $1,000  was  expended  for 
improving  Little  D'Arbonne  Branch. 

No  work  was  done  during  the  &cal  year  ending  June  30,  1909,  as 
the  stages  were  not  favorable  since  the  allotment  was  made  for  its 
continuance. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  etc., 
and  return  freights  of  plantation  suppHes.     It  varies  considerably, 
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and  during  thirteen  years  ranged  between  a  maximum  of  36,272  tons 
in  1907  and  a  minimum  of  682  tons  in  1903,  the  average  being  11,369 
tons,  valued  at  $317,420. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1911,  and  the  balance  unexpended  July  1,  1909^ 
will  be  applied  to  removal  of  obstructions,  includmg  snags,  over- 
hanging trees,  drift,  etc.  This  additional  work  is  for  maintenance 
and  extension  of  benefits. 

Julyl,  1908,  balance  uoexpended........ $125.05 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,000.00 


July  1,  1909,  balance  unexpended 2, 125. 05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

A  condensed  history  of  the  work  performed  in  Bayou  Bartholo- 
mew, Boeuf  River,  and  Tensas  River  and  Bayou  Ma^on  will  be  found 
in  the  Report  of  the  Chief  of  En^neers  for  1896,  pages  1601-1613, 
and  of  that  performed  in  Bayous  D'Arbonne  and  Comey  in  the  Re- 
port of  1895,  page  1914.  Subsequent  reports  of  the  district  officers 
refer  only  to  tne  yearly  operations. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  page  391. 

There  is  no  record  of  freight  rates  on  Bayou  Bartholomew  and 
works  consolidated  with  it  available  for  making  a  comparison  of  the 
effect  of  the  improvement.  In  a  general  way  it  may  be  stated  that 
the  rates  have  been  greatly  reduced;  in  fact,  the  traffic  is  no  longer 
sufficiently  lucrative  to  support  the  class  of  boats  formerlj  plymg 
on  this  stream,  but  it  is  now  carried  by  smaller  boats.  This  is  largely 
due,  however,  to  the  competition  bv  the  railroads,  and  now  boats  ply 
only  where  the  river  is  the  only  shipping  route. 

CON  SOLID  ATBD. 

Julyl,  1908,  balance  unexpended $11,577.12 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 15,000.00 

Amount  received  from  sales  of  property 55. 50 

26, 632.  62 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 9, 190. 32 

Julyl,  1909,  balance  unexpended 17,442.30 

Julyl,  1909,  outstanding  liabilities 145.90 

July  1,  1909,  balance  available 17, 296. 40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  4.) 

a  See  confloUdated  money  statement  on  this  paga.  „g^  ^y  GoOQle 
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6.  Mouth  of  Yazoo  River  and  Tiarbor  at  Vicksburg,  Miss. — ^The 
shifting  bar  at  the  former  mouth  of  the  Yazoo  was  the  most  serious 
obstruction  to  navigation  of  that  river  and  its  tributaries,  a  system 
comprising  about  800  miles  of  navigable  waterways.  At  low  stages 
steamboats  were  prevented  from  entering  or  leavmg  the  river  with- 
out lightering  theu*  cargoes  across  the  bar,  and  it  frequently  happened 
that  tne  outlet  was  entirely  closed  to  navigation  throughout  the  busi- 
est season  of  the  year. 

Prior  to  1876  the  city  of  Vicksburg  possessed  the  most  conunanding 
site  and  the  finest  harbor  on  the  Mississippi  River.  There  was  deep 
water  along  the  city  front,  and  the  entire  width  of  the  river  was 
available  for  steamboats  at  all  stages,  with  not  less  than  25  feet  depth 
in  any  part  of  the  harbor.  The  cut-oflf  of  April  27,  1876,  and  subse- 
quent snoaling  of  the  old  channel  from  the  river  to  the  front  of  the 
city,  practically  destroyed  the  harbor,  which  became  unnavigable 
except  at  high  stages. 

The  original  project  for  improving  Vicksburg  Harbor  was  entered 
upon  under  the  river  and  harbor  act  of  June  18.  1878.  The  first  work 
consisted  of  revetting  the  rapidly  caving  bank  at  Delta  Point,  La., 
opposite  Vicksburg,  the  contmued  recession  of  which  was  increasing 
the  distance  from  the  harbor  to  the  river  channel.  The  river  and 
harbor  act  of  August  2,  1882,  placed  the  work  under  the  Mississippi 
River  Commission,  and  the  revetment  at  Delta  Point  was  continued 
until  1 900.  No  work  has  been  done  since.  ^  Some  caving  has  occurred 
above  the  upper  end  of  the  revetment,  which  is  protected  by  a  hard 
point,  but  there  appears  to  be  no  immediate  danger  of  flanking.  The 
amount  expended  at  Delta  Point  was  $389,486.08. 

When  Vicksburg  Harbor  was  placed  under  the  Mississippi  River 
Commission  in  1882,  a  project  was  adopted  for  dredging  a  basin  1,700 
feet  long  by  300  feet  wide  in  front  of  the  city,  with  a  canal  150  feet 
wide  to  connect  it  with  the  river.  Dredging  under  this  project 
amounted  to  250,035  cubic  yards  in  1883,  when  discontinued.  It  was 
resumed  in  1888,  under  a  slightly  modified  project,  and  continued 
imtil  1893.  During  the  latter  period  the  dredging  amounted  to 
1,729,994  cubic  yards,  making  a  total  of  2,080,029  cubic  yards  of  exca- 
vation. In  1888  pile  dikes  were  built  at  the  north  end  of  the  basin 
and  along  the  west  side  of  the  canal,  aggregating  6,800  feet  in  length. 
The  expenditures  for  Vicksburg  Harbor  were  $442,724.77,  which, 
added  to  the  amount  expendea  at  Delta  Point,  makes  a  total  of 
$832,210.85.  The  improvement  of  Vicksburg  Harbor  was  transferred 
to  the  Engineer  Department  under  a  provision  of  the  river  and  harbor 
act  of  August  18,  1894. 

The  existing  project,  adopted  by  Conjgress  in  the  river  and  harbor 
act  of  July  13,  1892^  contemplated  opemng  a  new  mouth  or  outlet  for 
Yazoo  River  from  its  oririnal  moutn  on  Old  River  (9.8  miles  above 
the  former  outlet  to  the  Mississippi)  through  deep  water  down  the 
wrong  end  of  Old  River,  thence  across  a  neck  of  low  land  between  Old 
River  and  Lake  Centennial  and  around  the  head  of  De  Soto  Island 
and  down  the  east  arm  of  Lake  Centennial  to  the  Mississippi  River, 
entering  it  upon  the  channel  side  at  Kleinston  Landing. 

Lake  Centennial  is  the  old  bend  of  the  Mississippi  Kiver  cut-ofif  in 
1876,  and  De  Soto  Island,  prior  to  the  cut-off,  was  the  Louisiana 
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peninsula,  around  which  the  river  flowed.  The  estimate  of  cost — 
$1^00,000— was  revised  in  1893  and  reduced  to  $1,200,000. 

The  work  was  completed  in  1905  at  a  cost  of  $1,179,210.87.  Subse- 
quent expenditures  for  maintenance  amount  to  $34,788.58.  The  new 
outlet  was  opened  in  the  spring  of  1903;  uninterrupted  navigation  of 
Vicksbxu'g  Harbor  has  been  maintained  for  six  years,  and  the  new 
mouth  of  Yazoo  River  has  been  open  to  boats  of  6  feet  draft  at  mean 
low  water.  The  extreme  range  between  high  and  low  water  at  Vicks- 
bxirg  is  59  feet,  but  the  usual  variation  is  aoout  45.3  feet. 

Tlie  chief  features  of  this  work  were  the  purchase  of  1,155.54  acres 
of  land  for  right  of  way  of  the  main  cut  from  Old  River  to  Lake  Cen- 
tennial; the  clearing  and  grubbing  of  the  entire  route;  the  excavation 
by  dredging  of  6,229,281  cubic  yards  of  earth  in  opening  the  new 
outlet,  of  which  about  934,000  cubic  yards  was  usea  for  building  a 
dam,  above  ordinary  low  water,  across  the  west  arm  of  Lake  Centen- 
nial from  mouth  of  the  main  cut  to  head  of  De  Soto  Island,  and  con- 
structing a  levee  containing  429,677  cubic  yards  from  mouth  of  the 
canal  at  Kleinston  westward  along  West  Pass  bar  (which  separates 
the  west  arm  of  Lake  Centennial  from  Mississippi  River)  to  within 
about  4,500  feet  of  King  Point. 

The  work  performed  during  the  fiscal  year  ending  June  30,  1909, 
was  for  maintenance,  principally  for  repairs  and  protection  of  the 
West  Pass  levee.  Expenditures  of  $40,000  for  revetment  of  West 
Pass  levee  on  the  lake  side,  to  protect  it  from  wave  wash,  and  to 
replace  decaying  wooden  bulkheads,  and  $4,000  for  surveys,  were 
authorized  and  allotments  for  the  purposes  were  made  under  section  1 
of  the  river  and  harbor  act  of  March  3,  1909.  The  revetment  was 
partially  built  in  April  and  May,  1909,  1,194  squares  having  been 
paved.  It  will  be  completed  during  the  fiiscal  year  1910,  and  the 
surveys  will  be  made  during  the  period  of  low  water. 

The  annual  commerce  of  Yazoo  River,  its  tributaries,  and  Vicks- 
burg  Harbor,  as  reported  for  seven  years,  varied  between  222,792  and 
441,765  tons,  the  estimated  values  of  wnich  ranged  from  $6,801,000 
to  $13,272,000  per  annimi.  The  average  of  the  commerce  was  321,594 
tons  per  annum,  and  the  averi^e  value  $8,753,650. 

Maps  of  the  work  at  Delta  Point  have  been  published  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1883,  1884,  1888,  1889,  1893. 
ana  1900.  Maps  of  Vicksburg  Harbor  accompany  the  reports  or 
1878 (p.  644),  1883,  1884,  1888,  1890,  and  1893.  Maps showmgwork 
under  the  existing  project  for  diverting  the  mouth  of  Yazoo  Kiver, 
etc.,  accompany  the  reports  of  1893,  1894,  1901,  and  1902.  Fifteen 
photographs  were  printed  in  the  report  for  1900. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
jrear  ending  June  30, 1911,  will  be  applied  to  maintenance  by  dredging 
m  Old  River. 


Digitized  by  LjOOQIC 


526  BBPOBT  OP  THE  CHIEF  OP  ENGINEERS,  U.  S.  ABMY. 

July  1, 1908,  balance  unexpended $7,  S44. 71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 44,000.00 


51,844,71 
June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement   .- 21, 844. 16 

July  1, 1909,  balance  unexpended 30, 000. 55 

July  1,  1909,  outstanding  liabilities 402. 31 

July  1, 1909,  balance  available 29,598.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
"1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  oi  1899. 

(See  Appendix  V  6.) 

6.  Yazoo,  Tallahatchie,  Coldwater,  and  Big  Srmfiower  rivers,  amd 
Tchula  Lake,  Mississippi. — These  ixnproyements  were  consolidated  hj 
river  and  harbor  act  of  June  13,  1902.  The  same  kind  of  work  is 
required  in  all,  i.  e.,  the  removal  of  wrecks,  snags,  stumps,  tree  slides, 
sunken  logs,  leaning  timber,  etc.,  for  maintenance  of  navigation. 

(a)  Yazoo  River. — Before  improvement  the  period  of  navigation 
was  limited  to  high  stages  on  which  steamboats  could  pass  the  wrecks 
of  gunboats,  steamers,  and  raft  sunk  during  the  civil  war.  The  chan- 
nel was  much  obstructed  also  by  snags,  stumps,  tree  slides,  leaning 
timber,  etc. 

The  project  entered  upon  March.  3,  1873,  contemplated  removing 
obstructions  to  give  ease  and  safety  to  navigation,  subsequent  acts 
of  Congress  provided  for  continuing  the  improvement  and  for  main- 
tenance. There  is  no  practical  distmction  between  improvement  and 
maintenance«  as  flooas,  sliding  and  caving  banks,  and  the  rapid 
growth  of  vegetation  along  alluvial  streams  of  this  kind  constantly 
add  obstructions  and  render  a  continuance  of  snagging  operations 
necessary  in  the  interest  of  safe  and  uninterrupted  navigation. 

The  total  expenditure  to  June  30,  1909  (including  $203.26  derived 
from  sales),  was  $404,508.94,  which  has  resulted  in  safe  and  uninter- 
rupted navigation  from  mouth  to  head  of  the  river  the  year  round 
for  more  than  twenty-five  years.  Steamboats  of  3^  feet  draft  navt- 
gate  the  river  at  mean  low  water  without  serious  difficulty. 

During  the  fiscal  year  ending  June  30,  1909,  snagging  operations, 
etc.,  for  maintenance,  extended  over  the  entire  river. 

The  range  between  high  and  low  water  at  Yazoo  City  is  40.8  feet. 
It  is  proposed  to  apply  the  available  funds  to  continuing  work  for 
maintenance  of  the  improvement. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal . 

J  ear  ending  June  30,  1911,  in  addition  to  the  balance  unexpended 
uly  1,  1909,  will  be  applied  to  removal  of  obstructions,  including 
snags,  overhanging  trees,  drift,  etc..  and  the  maintenance  and  opera- 
tion of  snag  and  dredge  boats.  Tms  additional  work  is  for  mainte- 
nance and  extension  of  benefits. 
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July  1, 1908,  balance  unexpended $65,059.18 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

Amount  received  from  sales  of  property 92. 80 

76, 161. 98 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  constructing  sna^  boat $12, 363. 17 

For  maintenance  of  improvement 20, 094. 49 

Amount  transferred  to  Tallahatchie  and  Cold  water  rivers .      1, 500. 00 

33,967.66 

July  1, 1909,  balance  unexpended 41, 194. 32 

July  1, 1909,  outstanding  liabilities 813. 92 

July  1, 1909,  balance  available 40, 380. 40 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

SuDmitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(&)  Tallahatchie  and  ColdvxUer  rivers. — Before  improvement  Tal- 
lahatchie River  was  navigable  to  Sharkey,  about  65  miles  above  its 
mouth,  for  six  months  of  the  year,  but  passage  was  difficult  and  dan- 
gerous on  account  of  the  number  of  obstructions  in  the  channel  and 
along  the  banks,  and  the  wreck  of  the  ocean  steamship  Star  of  the 
West  J  sunk  February,  1863, 8  miles  above  the  mouth.  Above  Sharkey 
the  growth  of  leaning  timber  was  so  dense  and  the  channel  so 
obstructed  by  snags,  etc.,  that  that  part  of  the  stream  practically  was 
unnavigable.  The  same  conditions  continued  up  the  Coldwater 
River. 

The  project  entered  upon  March  3,  1879,  contemplated  removing 
obstructions  in  Tallahatchie  River  from  the  head  of  Yazoo  River  to 
the  mouth  of  Coldwater  River  and  up  the  Coldwater  about  80  miles 
to  Yazoo  Pass.  Work  in  the  Coldwater  River  was  abandoned  in 
1881,  but  was  resumed  under  a  provision  of  the  river  and  harbor  act 
of  March  3,  1905. 

The  amount  expended  to  June  30, 1909  (including  $40  derived  from 
sales),  was  $84,031.36,  and  the  work  performed  permits  steamboats 
of  3  feet  draft  to  run  to  Sharkey  the  year  round  and  into  Coldwater 
River  at  moderately  high  stages. 

Marks,  on  Coldwater  Rivdr,  is  considered  the  present  head  of  navi- 
gation^  and  boats  rarely  run  above  that  place. 

Dunng  the  fiscalyear  ending  June  30,  1909,  work  for  the  removal 
of  obstructions  in  Tallahatchie  River  was  continued  between  Minter 
City  and  Yazoo  River,  68^  miles,  benefitting  navigation  materially. 

Work  in  Coldwater  River  extended  from  its  mouth  upstream  to 
Yazoo  Pass,  but  was  not  thorough  on  account  of  interruptions  and 
unfavorable  conditions  caused  by  high  stages. 

Operations  for  maintenance  will  be  continued  with  the  available 
funds. 

o  See  consolidated  money  statement  on  page  531. 
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The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  will  be  applied  to  the  removal  of  obstructions, 
mcluding  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

July  1, 1908,  balance  unexpended $2, 411. 89 

Amount  transferred  from  allotment  for  Yazoo  River 1,500.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

Amount  received  from  sales  of  property 40.00 

13,961.89 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 943. 25 

Julv  1,  1909,  balance  unexpended 9, 008. 64 

July  1,  1909,  outstanding  liabilities 1, 127. 85 

July  1, 1909,  balance  available 7, 880. 79 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
nended  July  1.  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry'  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  *I899. 

(c)  TaUdhatchie  River  above  mouth  of  Coldtvater  River  to  Batesville, — 
To  comply  with  requirements  of  river  and  harbor  acts  of  1880,  1881, 
and  1882,  a  total  expenditure  of  $10,000  was  made  to  clear  this 
stretch  of  obstructing  trees,  stumps,  and  snags,  after  which  work  was 
discontinued  by  the  united  States.  Commerce  was  revived  in  1904, 
and,  after  the  worst  obstructions  had  been  removed  by  popular  sub- 
scription, about  2,100  tons  of  stave  and  spoke  billets  and  other 
freight,  valued  at  $100,000,  was  transported  oy  steamboat. 

The  project  entered  upon  March  2,  1907,  contemplated  an  expendi- 
ture of  $2,000  a  year  for  a  series  of  years  to  put  the  river  in  such 
condition  that  boats  plying  the  lower  Tallahatchie  can  safely  run  to 
Batesville  for  five  to  seven  months  of  the  year,  eventually  the  cost 
of  maintenance  to  be  reduced  to  $1,000  per  year. 

The  total  amount  expended  to  June  30,  1909,  was  $13,824.89. 
The  work  was  resumed  in  May,  1907,  after  a  lapse  of  twenty-five 
years,  and  was  continued  downstream  to  the  mouth  of  Coldwater 
Kiver.  The  chief  obstructions  to  navigation  were  removed  and  the 
stretch  placed  in  fairly  good  navigable  condition.  The  cost  of  this 
maintenance  was  $3,824.89;  and  the  work  proved  heavier  and  more 
difficult  than  was  anticipated. 

No  work  was  performed  during  the  fiscal  year  1909  for  lack  of 
funds  during  the  period  of  low  water. 

The  recent  allotment  and  the  estimated  amount  that  can  be 
profitably  expended  during  the  fiscal  year  ending  June  30,  1911, 
will  be  applied  to  the  removal  of  obstructions,  including  snags, 
overhanging  trees,  drift,  etc.,  and  the  maintenance  and  operation  or 
snag  and  dredge  boats.  This  additional  work  is  for  maintenance 
and  extension  of  benefits. 

a  See  consolidated  money  statement  on  page  531. 

Digitized  by  CjOOQIC 


BITEB  AND  HABBOB  IMPBOYEMENTS.  529 

July  1, 1908,  balance  unexpended $175. 11 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 5,000.00 


July  1, 1909,  balance  unexpended 5, 175. 11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  of  1899. 

(d)  Big  Sunflower  River, — Before  improvement  this  stream  was 
navigable  about  six  months  of  the  year,  but  was  obstructed  bv  snags, 
sunken  logs,  sand  bars,  and  shoals;  navigation  was  impeded  by  lean- 
ing timber,  and  at  many  places  the  channel  was  so  choked  with  ob- 
structions and  so  narrow  that  it  afforded  passage  for  the  smallest 
craft  only. 

The  project  entered  upon  March  3,  1879,  contemplated  the  removal 
of  obstructions  between  the  mouth  and  Clarksdale,  about  180  miles, 
and  the  building  of  inexpensive  pile  and  brush  wing  dams  to  scour 
depths  of  about  40  inches  at  the  bars.  Prior  to  the  building  of  the 
Mississippi  River  levees,  and  since,  when  crevasses  in  the  levees 
occurred,  this  stream  carried  large  quantities  of  overflow  water  and 
its  section  was  increased  thereby,  in  this  enlarged  bed  the  normal 
river  at  low  stages  now  flows  between  secondary  banks  and,  as  a  rule, 
the  main  banks  are  not  overtopped  by  floods,  except  near  the  mouth, 
where  the  flood  height  is  affected  bj  "backwater  from  the  Mississippi. 

On  account  of  the  changed  conditions,  the  river  and  harbor  act  of 
March  2,  1907,  placed  the  upper  Umit  or  improvement  at  the  mouth 
of  Hushpuckena  River,  about  30  miles  below  Clarksdale;  authorized 
a  continuation  of  the  work  of  removing  obstructions  below  that  point, 
and  an  improvement  of  the  lower  section,  below  Baird,  about  87 
miles,  with  a  view  to  obtaining  a  navigable  depth  of  3  feet  by  means 
of  the  closure  of  outlets  and  more  extensive  contraction  works.  The 
estimates  of  cost  for  work  below  Baird  were  $75,000  for  the  necessary 
closing  dams,  about  $10,000  per  year  for  five  years  for  continuation 
of  the  open-river  work,  and  $5,000  per  year  thereafter. 

The  amount  expended  to  June  30,  1909,  was  $166,375.20.  The  cut- 
ting of  leaning  timber,  removal  of  channel  obstructions,  and  the 
bunding  and  renewal  of  wing  dams  at  the  bars  maintained  naviga- 
tion in  the  lower  100  miles  of  river,  and  enabled  boats  of  30  inches 
draft  to  run  to  Woodbum,  about  77  miles  above  the  mouth,  at  mean 
low  water.  Faisonia,  about  100  miles  above  the  mouth,  is  considered 
the  head  of  navigation.  A  contract  was  entered  into  November  12, 
1907,  for  closing  the  chutes  in  lower  Big  Sunflower  River,  requiring 
118,755  cubic  vards  of  levee  embankment,  and  the  work  has  now 
been  completed. 

During  the  fiscal  year  ending  June  30,  1909,  operations  for  main- 
tenance continued  during  the  period  of  low  water,  oetween  the  mouth 
of  Big  Sunflower  River  and  a  point  4  miles  above  Baird,  and  con- 
sisted of  the  removal  of  snags,  leaning  timber,  etc.,  obstructing  nav- 
igation and  the  construction  and  repair  of  wing  dams  at  shoal  places. 

The  contract  for  closing  the  chutes  in  lower  Big  Sunflower  River 
was  completed  February  20,  1909. 


s  See  consolidated  money  statement  on  page  531 
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It  is  proposed  to  apply  the  available  funds  and  the  additional  ap- 
propriation recommended  to  a  continuance  of  snag^ng  operations 
and  the  building  and  repair  of  wing  dams  where  required. 

July  1, 1908,  balance  unexpended $85,478.68 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 48, 853. 88 

July  1, 1909,  balance  unexpended 36,624.80 

July  1, 1909,  outstanding  liabilities 1,582.17 

July  1, 1909,  balance  available 35, 042. 63 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 (») 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Tchula  Lake, — This  is  an  arm  of  Yazoo  River,  about  60  miles 
long,  and  east  of  Honey  Island,  in  Holmes  County.  Before  improve- 
ment it  was  obstructed  its  entire  length  by  a  network  of  sni^, 
heavy  leaning  timber,  and  a  thick  growtn  of  brush  along  both  banks. 

The  project  adopted  March  3,  1881,  contemplated  removal  of  the 
obstructions  to  prolong  the  navigable  period  aiid  to  permit  light- 
draft  steamboats  to  pass  through  the  lake  earlier  in  the  cotton  season. 

The  amount  expended  to  June  30, 1909,  was  $31,962.09.  The  work 
was  practically  completed  and  the  stream  put  in  safe  navigable  con- 
dition in  1895  at  an  expenditure  of  $21,000.  Since  1902  $10,962.09 
has  been  expended  for  maintenance. 

During  the  fiscal  year  ending  June  30, 1909,  work  for  maintenance 
extended  from  the  nead  of  the  lake  downstream  about  35  miles  to 
near  Black  Bayou,  and  consisted  of  the. removal  of  snags,  leaning 
trees,  etc.,  obstructing  navigation. 

The  available  funds  vv  ill  be  applied  to  continuing  work  for  mainte- 
nance. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  will  be  applied  to  the  removal  of  obstructions, 
mcluding  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  \v  ork  is  for 
maintenance  and  extension  of  benefits. 

July  1,  1908,  balance  unexpended $4,290.65 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

9,290.65 
June  30, 1909,  amount  expended  during  fiscal  year  for  maintenance  of  im- 
provement      3,252. 74 

July  1, 1909,  balance  unexpended 6,037.91 

July  1,  1909,  outetanding  liabilities 80. 00 

July  1, 1909,  balance  available 5, 957.  91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1 ,  1909 (a) 

Siibmittod  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

o  See  consolidated  money  statement  on  page  531* 
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ThiB  chief  shipments  of  Yazoo  River  and  tributaries  are  cotton, 
cotton  seed,  staves,  timber,  etc.,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  commerce  of  eighteen  years 
ranges  between  102,098  and  544,503  tons  annually,  with  values  esti- 
mated at  $2,840,000  to  $9,198,000,  the  average  being  241,573  tons, 
valued  at  $5,590,330. 

Freight  rates  on  cotton  by  boat  are  about  50  per  cent  less  than  by 
rail ;  on  cotton  seed  about  33  J  per  cent  less.  Live-stock  shipments  by 
boat  cost  about  one-third  of  the  railroad  rates,  and  grain,  flour,  meal, 
and  provisions  shipped  by  boat  cost  about  50  per  cent  less  than  by 
rail.  To  inland  points  the  railroad  rates  are  largely  in  excess  of  boat 
rates  for  the  same  distance.  Large  quantities  of  timber  are  rafted 
which  could  not  be  reached  by  rail. 

A  r&um6  of  the  work  performed  in  Yazoo,  Tallahatchie,  and  Big 
Sunflower  rivers  is  given  m  the  Report  of  the  Chief  of  Engineers  for 
1896,  pages  1613,  1626,  and  1630.  A  r6sum6  of  work  in  Coldwater 
River  is  given  in  the  Report  of  the  Chief  of  Engineers  for  1885,  page 
1518.  Subsejcjuent  annual  reports  of  the  district  officers  give  each 
year's  operations  only. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  page  397.  Reports  of 
examinations  of  Tallahatchie  River  above  mouth  of  Coldwater  to 
Batesville,  and  of  Big  Sunflower  River,  made  in  1905,  were  printed 
in  House  Documents  Nos.  147  and  667,  Fifty-ninth  Congress,  first 
session.  Reports  of  an  examination  and  survey  of  Big  Sunflower 
River  from  near  Baird  to  mouth  of  Hushpuckena  Kiver,  made  in  1907 
and  1908,  were  printed  in  House  Document  No.  1251,  Sixtieth  Con- 
gress, second  session. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $157, 416.  51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 30,000.00 

Amount  received  from  sales  of  property ^. .  132.  80 

187, 548.  31 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  constructing  snag  boat $12, 363. 17 

For  maintenance  of  improvement 77, 146.  36 

89, 507.  53 


July  1, 1909,  balance  unexpended 98, 040.  78 

July  1,  1909,  outstanding  liabilities 3,603.94 

July  1, 1909,  balance  available 94, 436.  84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 57,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  6.) 

7.  Removmg  sunJcen  vessels  or  craft  obstructing  or  endanaering  navi- 
gation,— During  the  fiscal  year  the  wreck  of  the  steamer  J,  A,  Townes 
was  removed  from  Yazoo  River  at  a  cost  of  $118.86.  The  cost  of 
the  work  was  afterwards  paid  by  the  owners  of  the  vessel  and  the 
amount  received,  $118.86,  was  deposited  in  the  Treasury  to  the 
credit  of  miscellaneous  receipts. 
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EXAMINATION   AND   SURVEY   MADE   IN   COMPLIANCE    WITH    RIVER   AND 
HARBOR  ACT   APPROVED   MARCH    2,    1907. 

Reports  dated  October  16, 1907,  and  October  20, 1908,  respectively, 
on  preliminary  examination  and  survey  of  Big  Sunflower  River, 
Mississippi,  from  near  Baird  to  the  mouth  of  the  Hushpackena  River, 
etc.,  reqmred  bv  the  river  and  harbor  act  of  March  2, 1907,  were  duly 
submitted  by  the  district  officer.  They  were  reviewed  by  the  Board 
of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law,  and  were 
transmitted  to  Congress  and  printed  in  House  Document  No.  1251, 
Sixtieth  Congress,  second  session.  The  locality  is  not  considered 
worthy  of  improvement  at  the  present  time  in  tlie  manner  proposed. 

IMPROVEMENT   OF   RIVERS   AND   HARBORS   IN   THE   LITTLE   ROCK. 
ARKANSAS,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  W.  D.  Connor,  Corp«  of  Engi- 
neers, to  October  31, 1908;  of  Capt.  G.  R.  Lukesh,  Corps  of  Engineers, 
from  October  31,  to  December  7,  1908;  and  of  Maj.  M.  L.  Walker, 
Corps  of  Engineers,  since  the  latter  date.  Division  engineer,  Col. 
W.  H.  Bixby,  Corps  of  Engineers. 

1,  Arkansas  River ^  ArJcansds. — In  its  original  condition  the  channel 
of  the  river  was  greatly  obstructed  by  shifting  sand  bars  and  numer- 
ous snags  in  its  lower  reaches,  and  by  gravel  and  rock  shoals  and 
some  snags  in  its  upper  reaches.  Navigation  was  difficult ^nd  uncer- 
tain at  medium  ana  low  stages,  and  during  periods  of  extreme  low 
water  was  impossible. 

Prior  to  act  of  Congress  approved  June  13,  1902,  the  work  on 
this  river  was  carried  on  under  two  general  projects — one  entitled 
'*  Removing  obstructions  in  Arkansas  River,  Arkansas  and  Kansas," 
the  other     Improving  Arkansas  River,  Arkansas." 

The  original  project  for  '*  Removing  obstructions  in  Arkansas 
River,  Arkansas  and  Kansas"  (act  July  3,  1832),  was  to  remove  snags 
and  wrecks.  Subsequently  this  project  was  enlarged  to  include  re- 
moving bars  by  wing  dams,  and  many  of  the  appropriations  were 
made  for  this  work  in  combination  with  other  rivers.  By  act  of 
March  3,  1879,  Congress  adopted  an  additional  project — that  of 
improving  the  river  between  Fort  Smith,  Ark.,  and  AVichita,  Kans., 
by  removing  the  snags  and  rocks  and  constructing  dams  at  some  of 
the  worst  shoals.  Later  these  projects  were  merged  into  one,  making 
the  project  extend  from  the  mouth  of  the  river  to  Wichita.  Under 
these  projects  there  was  expended  to  June  30,  1902,  $968,256.81. 

The  original  projects  for  '*  Improving  Arkansas  River,  Arkansas," 
were  local  and  had  in  view  the  permanent  improvement  of  the  river 
at  Fort  Smith,  Van  Buren,  Dardanelle,  and  Pine  Bluflf.  By  act  of 
August  11,  1888,  Congress  adopted  a  general  project,  namely: 

That  the  Secretary  of  War  shall  expend  the  appropriation  under  this  head  with 
reference  to  the  final  improvement  of  this  river  as  contemplated  in  the  Repnort  of 
the  Chief  of  Engineers  for  the  year  ending  July  first,  eighteen  hundred  and  eighty- 
five,  and  as  authorized  in  the  act  for  the  improvement  of  rivers  and  harbors  approved 
August  fifth,  eighteen  hundred  and  eighty-six,  and  in  House  Executive  Document 
Numbered  Ninety,  Forty-ninth  Congress,  first  session;  said  methods  to  be  applied 
as  the  Secretary  of  War  may  direct  at  such  points  between  Wichita,  Kansas,  and 
the  navigable  mouth  of  the  Arkansas  River  at  its  junction  with  the  Mississippi  River, 
as  he  may  deem  for  the  best  interest  of  commerce. 
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The  "said  methods"  referred  to  in  the  act  were  ''to  remove  rock 
and  gravel  reefs  by  blasting  and  dredging,  to  contract  the  channel 
by  dikes  and  dams,  permeable  or  soUd,  of  such  construction  as  the 
local  conditions  require,  and  to  hold  the  channel  so  obtained  by 
revetment  where  necessary."  The  improvement  authorized  by  the 
act  covers  771  miles,  wmle  estimates  have  been  rendered  for  708 
miles,  thus  making  the  estimated  cost  of  the  improvement  under 
this  project  indemiite.  Act  of  August  18,  1894,  authorized  the 
operation  of  snag  boats  under  this  head  in  addition  to  similar  opera- 
tions under  the  project  '*  Removing  obstructions  in  Arkansas  Kiver, 
Arkansas  and  Kansas."  To  the  close  of  the  fiscal  year  ending  June 
30,^1902,  there  had  been  expended  under  the  general  project  tor  im- 
proving Arkansas  River,  Arkansas,  $903,311.93  for  original  construc- 
tion, $314,119.14  for  maintenance,  and  $63,397.32  for  operating  snag 
boats,  making  the  total  amount  $1,280,828.39. 

Act  of  Congress  approved  June  13,  1902,  merged  these  two  general 
projects  into  one,  wnich  makes  the  existing  project  in  substance: 
^*The  improvement  of  the  river  from  its  mouth  to  the  head  of  naviga- 
tion by  snagging  operations,  by  dredging  operations,  and  by  contrac- 
tion works,  nolding  the  improved  channel  by  revetment  where  neces- 
sary."    No  definite  estimate  of  cost  can  be  given. 

The  river  and  harbor  act  of  March  2, 1907,  made  available  for  main- 
tenance of  this  improvement  amounts  previously  appropriated  for 
work  in  vicinity  of  Redfork  levee  or  set  apart  for  dreaging.     The  act 

Erovided  also  for  an  examination  of  the  river  to  Muskogee,  Ind.  T., 
y  a  Board  of  Engineers,  with  a  view  to  devising  a  plan  for  further 
improvement,  and  made  a  conditional  appropriation  tor  work  at  Pine 
Bluff,  if  deemed  by  the  Board  to  be  necessary  in  the  interest  of 
navigation.  Funds  from  this  appropriation  were  applied  to  work  in 
pursuance  of  the  Board's  recommendation,  and  report  on  the  subject 
will  be  found  on  pages  538  and  539  of  this  report  under  the  heading 
'*  Arkansas  River  at  Pine  Bluff  and  \Miite  River  at  Augusta  Narrows, 
Arkansas." 

To  June  30,  1909,  there  had  been  expended  imder  the  consolidated 
project  for  Arkansas  River  $227,795.57,  of  which  $169,204.29  was 
for  operating  snag  boats,  $38,121.28  for  operating  a  hydraulic  dredge, 
and  $20,470  for  maintaining  works  or  permanent  improvement. 
The  total  expenditures  imder  all  projects  to  June  30,  1909,  is 
$2,476,880.77,  of  which  $1,200,858.42  is  for  operating  snag  boats, 
$38,121.28  is  for  operating  a  hydraulic  dredge,  $903,311.93  for 
original  construction  of  works  of  permanent  improvement,  and 
$334,589.14  for  maintenance  of  those  works.  Other  expenditures 
on  this  river  are  shown  in  this  report  imder  the  headings  'Arkansas 
River  at  Pine  Bluff  and  White  Kiver  at  Augusta  Narrows,"  page 
638  of  this  report,  and  ** Arkansas  River  at  Pine  Bluff,"  page  639  of 
this  report.  After  expending  $1,237,901.07  in  the  construction  and 
maintenance  of  works,  the  permanent  improvement  of  the  stream 
was  abandoned  before  completing  the  project.  Snt^ging  operations 
have  improved  the  channel  in  the  permanent  reaches;  in  other 
locaUties  the  improvement  has  been  temporary  and  must  be  repeated 
from  time  to  time. 

Fort  Gibson,  on  Grand  River.  2  miles  above  its  mouth  and  463 
miles  from  the  mouth  of  the  Arkansas  River,  is  the  head  of  steam- 
boat navigation.  The  duration  of  the  navigable  periods  of  the  river 
varies  greatly  in  different  years.     Occasionally  tnere  are  periods  M 
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very  low  water,  when  navigation  will  be  suspended  throughout  the 
length  of  river,  and  then  there  will  be  times  when  it  is  possible  to 
maintain  3-foot  navigation  through  to  Fort  Gibson  all  the  year. 
Generally  the  maximum  draft  that  can  be  carried  at  ordinary  low 
water  is  3  feet  from  the  mouth  of  the  river  to  Pendleton  (42) ;  2  feet 
from  Pendleton  (42)  to  Swan  Lake  (80);  1^  feet  from  Swan  Lake 
(80)  to  Webbers  Falls  (430);  and  1  foot  from  Webbers  Falls  (430)  to 
mouth  of  Grand  River  (461).  The  periods  of  navigation  by  steam- 
boats are  of  about  the  following  averages: 


Month  to  Swan  Lake  (80  miles) 

Mouth  to  Little  Rock  (174  mil'^s).., 
Mouth  to  Qrand  River  (461  miles).. 


Months  a 
year  for  4- 
26ot  draft. 


Months  a 
vear  ford* 
lootdrafL 


10 


The  range  between  extreme  high  water  and  extreme  low  water  at 
Fort  Smith,  Ark.,  is  35.5  feet;  at  Little  Rock,  Ark.,  28.5  feet;  and 
at  the  mouth  of  the  river  where  the  stages  are  controlled  by  those  of 
the  Mississippi  the  extreme  range  is  53.7  feet. 

The  operations  of  this  fiscal  year  consisted  in  snagging  operations, 
and  in  ciredging  operations  with  a  hydraulic  dredge  borrowed  from 
the  Mississippi  River  Commission.  The  snag  boats  Arkansas  and 
C.  B,  Reese  operated  below  Spadra  (290)  ^  removing  2,217  sna^  from 
the  channel,  cutting  22,038  trees  on  cavmg  banks,  and  breaking  up 
9  drifts.  A  chopping  party  working  between  Fort  Smith  (369)  and 
mouth  of  Grand  River  (461)  removed  912  snags,  cut  320  trees,  and 
destroyed  35  drift  piles.  The  hydraulic  dredge  Gamma  was  operated 
at  three  localities,  out  the  principal  work  was  done  at  Rob  Roy  (99). 
Here  the  main  channel  of  the  nver  had  left  the  draw  spans  of  the 
railway  bridge  and  only  a  secondary  channel  behind  a  middle  bar 
afforded  a  passage  for  boats  through  the  draw  openings  of  the 
bridge.  The  dredge  opened  this  secondarv  channel,  and  notwith- 
standing this  imfavorable  condition  the  dredged  channel  has  re- 
mained open  to  the  close  of  this  fiscal  year^  out  for  fifteen  days 
(October  10-24)  during  the  lowest  water  penod  of  this  fiscal  year 
the  dredged  cut  did  not  afford  a  navigable  channel.  The  dredged  cuts 
made  at  the  other  two  locaUties  were  obhterated  in  the  freshet  of 
October  25-November  3,  1908.  Because  of  having  to  return  the 
borrowed  dredge  to  the  Mississippi  River  Commission  about  the  1st 
of  Augiist  each  year  there  has  been  no  opportunity  in  the  two 
seasons  it  has  been  operated  in  this  river  to  rullv  try  out  its  work 
during  low-water  periods;  but  judging  from  such  dredgine  as  has 
been  done  it  appears  that  by  such  operations  much  materiea  aid  can 
be  given  to  navigation  by  lengthening  the  navigable  periods  of  the 
river.  The  distnct  officer  recommends  that  two  dredges  be  pro- 
vided for  the  river  below  Little  Rock,  174  miles. 

The  Muskogee-Oklahoma  Packet  Company,  which  was  organized 
for  the  purpose  of  operating  a  boat  line  between  Fort  Smith  and 
Muskogee,  built  a  boat  but  did  no  business  during  the  year.  The 
Little  Kock  Packet  Company  has  been  o^anized  for  the  purpose  of 
operating  a  boat  line  out  of  Little  Rock.  It  has  purchased  two  boats. 
The  Arkansas  River  Packet  Company  became  oankrupt  during  the 
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year  and  the  Memphis  and  Pine  Bluff  Packet  Company  has  taken  its 
place. 

CammercidL  statistics ^  year  ending  May  SI. 


Year. 

Ton3. 

Value. 

Year. 

Tons. 

Value. 

1894 

63.563 

60.498 
54.261 
66.077 
58,578 
68.057 
75.654 
71,938 

$2,846,395 
2,380,420 
2,406,720 
1,657,218 
1,626.756 
2,470,131 
2,078,940 
2,623,797 

1902 

40,557 
86.068 
92,041 
86,458 
103,214 
104,593 
103,919 
92,455 

$1,630,297 

1895        

1903 

2,389,020 

1896 

1904 

2,078,883 

1897       

1905 

1,636,930 

1898 

1906 

1,512.719 

1899 

1907 

2,192,531 

1900 

1908 

2,150,200 
2,122,106 

1901 

1909 

Rafted  saw  logs  floated  with  the  current  made  up  60  per  cent  of 
the  commerce  reported  and  represent  6  per  cent  of  the  estimated 
value.  Plantation  products  and  supplies  and  timber  products  made 
up  the  steamboat  commerce.  It  does  not  appear  that  the  improve- 
ment of  the  river  in  late  vears  has  had  any  marked  effect  on  intra- 
state freight  rates,  either  by  water  or  by  rad.  In  1900  and  1901  the 
improvement  of  the  river  reached  its  highest  state  of  development. 
Since  that  time  the  permanent  works  have  been  permitted  to  aeterio- 
rate,  and  the  snag  boats  working  alone  have  not  been  able  to  extend 
the  development  any.  The  intrastate  rail  rates  are  controlled  by  a 
state  railway  commission  and  are  based  on  a  *' standard  distance 
tariff,"  and  the  river  is  not  taken  into  consideration  in  making  this 
tariff.  This  statement  appUes  to  all  the  rivers  in  the  State  of 
Arkansas. 

The  balance  available  July  1,  1909,  will  be  expended  in  snagging 
operations.  The  amount  estimated  for  the  fiscal  year  June  30,  1911, 
is  for  snagging  operations,  procuring  additional  plant,  and  maintain- 
ing permanent  works  at  Pine  Bluff.  The  *^  additional  plant"  referred 
to  is  a  small  snag  boat  to  cost  $30,000  for  use  in  the  upper  Arkansas, 
but  for  reasons  stated  by  the  district  officer  this  expenditure  can  be 
postponed  until  a  further  need  of  the  boat  is  shown.  The  district 
oflBcer  states  that  there  is  a  permanent  need  for  a  revetment  plant  on 
this  river  for  use  in  maintaining  works  already  built  as  well  as  for  use 
in  preventing  cut-offs.  He  makes  no  estimate  of  the  cost  of  a  suit- 
able plant,  presumably  withholding  such  estimate  until  Congress 
takes  some  action  upon  the  reports  of  the  several  preliminary  exami- 
nations that  have  been  ordered  for  this  river. 

References  to  the  principal  examinations  and  surveys  of  this  river 
are  given  on  page  401  of  the  Annual  Report  for  1904. 

July  1,  1908,  balance  unexpended : $53, 397.  86 

Receipts  from  sales 9. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 36,000.00 

88,406.85 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement «  48, 970. 05 

July  1, 1909,  balance  unexpended 39, 436.  80 

July  1, 1909,  outstanding  liabilities 8, 620. 43 

July  1, 1909,  balance  available 30,816.37 


a  Snagging  $33,805.34;  dredging,  $15,164.71.  ^t 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 o|81,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  1.) 

2.  White  River,  Arkansas. — In  its  original  condition  this  river  was 
much  choked  by  logs,  snags,  and  drift  in  its  lower  reaches,  and  in  its 
upper  reaches — i.  e.,  above  Jacksonport — by  gravel  shoals,  bowlders, 
and  some  snags. 

The  original  project  (act  of  March  3,  1871)  was  to  remove  snags 
and  similar  obstructions,  the  work  being  combined  with  similar  work 
on  Black  and  Little  Red  rivers.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsyth,  Mo.,  the  project  being  to  remove  snags  and 
bowlders  and  to  contract  the  water  width  at  shoals.  During  the 
period  1873-1884  the  snagging  operations  on  the  lower  river  were  in 
connection  with  similar  work  on  St.  Francis  River,  while  the  improve- 
ment above  Jacksonport  was  under  appropriations  confined  to  that 
portion  of  the  stream.  The  act  of  July  6,  1884,  was  the  first  inde- 
pendent appropriation  for  the  river  as  a  whole.  It  readopted  and 
consolidated  into  one  the  separate  projects  and  provided  for  a  survey 
with  a  view  to  the  permanent  improvement  of  the  river  from  Forsyth, 
Mo^  to  the  mouth.  The  project  of  1888  (Annual  Report  of  the  Chier 
of  Engineers  for  1888,  p.  1406)  was  to  deepen  the  water  on  shoals  by 
contracting  the  channel,  and  to  remove  rocks,  bowlders,  and  snags 
from  the  channel,  the  object  being  to  obtain  a  channel  5  reet  deep  at 
low  water  from  the  mouth  to  Newport  and  2  feet  deep  thence  to 
Buffalo  shoals,  at  an  estimated  cost  of  $105,815,  with  an  additional 
amount  of  $8,000  a  year  for  two  or  three  years  for  snagging.  For 
reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  2049,  the  estimates  were  inadequate  to  accomplish  the 
object.  The  act  of  July  13,  1892,  appropriated  $53,815  to  complete 
the  project,  and  an  additional  sum  or  $21,185  to  be  expended  *'in  the 
discretion  of  the  Secretary  of  War."  These  funds  and  those  appro- 
priated since  have  been  expended  on  the  Hues  of  the  project  of  1888, 
with  the  addition  of  dredging  on  the  shoals.  The  act  of  March  3, 
1899,  adopted  a  lock-and-Sam  project  for  the  improvement  of  this 
river  above  Batesville,  thus  reducing  the  scope  of  the  former  project 
to  improving  the  river  from  the  mouth  to  Batesville  bv  contracting 
the  channel,  oy  removing  rocks,  bowlders,  and  snags,  and  by  dredging. 

It  is  not  practicable  to  state  the  expenditures  on  tnis  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the 
separate  appropriations  for  the  whole  river,  or  for  reaches  of  it,  to 
the  close  or  the  fiscal  year  ending  Jime  30,  1909,  there  had  been 
expended  $448,003.13.  Of  this  amount  $362,801.67  had  been 
expended  on  projects  prior  to  March  3,  1899,  and  $85,201.66  had 
been  expended  on  maintenance  of  channel  below  Batesville. 

In  a  few  instances  the  contraction  works  above  Jacksonport  gave  a 
sUght  increase  in  channel  depth,  but  on  the  whole  there  was  not 
enough  improvement  in  the  channel  to  be  of  any  material  benefit  to 
navigation;  the  dredging  between  Jacksonport  and  Batesville  in  fiscal 

o  This  amount  may  be  reduced  by  $30,000  for  reasons  given  in  text  above  and  in 
Appendix  W  1. 
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vear  1898  made  a  channel  3  feet  deep  during  one  low-water  season, 
but  the  dredging  has  not  been  continued,  no  plant  being  available; 
the  snagging  operations  make  the  natural  deptns  of  the  stream  avail- 
able during  the  low-water  season  in  which  the  snagging  is  done.  The 
winter  ana  the  spring  floods  following  bring  other  obstructions  into 
the  stream;  hence  snagging  operations  are  needed  every  year. 

Forsyth,  Mo.  (505  mnes  above  the  mouth),  is  the  head  of  steam- 
boat navigation.  From  its  mouth  to  Jacksonport,  264  miles,  the 
river  is  generally  spoken  of  as  being  navigable  at  any  time  for  boats 
of  not  over  3-foot  draft.  Between  Jacksonport  and  Batesville,  where 
Lock  No.  1  of  the  upper  White  River  improvement  is  located,  the 
low-water  channel  depths  are  approximately  16  inches. 

The  range  between  extreme  nigh  water  and  extreme  low  water 
below  Dam  No.  1  at  BatesviUe  is  35.5  feet;  at  Jacksonport,  34.4  feet; 
at  Clarendon,  32.5  feet;  and  at  the  mouth  of  the  river  53.7  feet. 

On  page  1668  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896  there  is  given  the  location  of  all  the  principal  works  built  for  the 
improvement  of  this  river.  Report  of  survey  from  Forsyth,  Mo., 
to  the  mouth,  with  plans  for  improvement,  is  given  in  the  Annual 
Report  of  the  Chief  or  Engineers  for  1888,  page  1406. 

The  snagging  operations  this  fiscal  year  consisted  in  operating  the 
snag  boat  Quapaw  three  and  one-half  months  and  the  snag  boat 
C,  S.  Reese  one  and  a  half  months  between  the  mouth  of  the  river 
and  Lock  No.  1,  near  Batesville,  Ark.  By  these  operations  771  snags 
were  removed,  30  drifts  broken,  and  2,826  trees  cut. 

The  balance  available  July  1,  1909,  and  the  amount  estimated  as 
being  needed  during  the  fiscal  year  ending  June  30,  1911,  will  be  ap- 
plied to  maintenance  and  operation  of  snag  boats. 

Commercial  statistics ,  year  ending  May  SI, 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

Iggs 

73,759 
74,882 
73.962 
102.337 
117.891 
134,696 
148.574 
184,066 

1 
12.494.377 
2.050.991 
2,435,814 
1,415,013 
1.619,351 
2,244,222 
1,700.355 
1.242,438 

1903 

140,013 
193,498 
134,588 
100,083 
127,812 
161,246 
134,200 

1882,226 

1896 

1904 

1,021,778 
770,689 

1897 

1905 

1898 

1906 

766,138 

1899 

1907 

830,659 

1900 

1908 •- 

962,508 

1901 

1909 

671,230 

1908 

Forest  products  made  up  the  bulk  of  the  commerce.  Twenty- 
eight  per  cent  of  the  commerce  reported  was  rafted  saw  logs  floated 
with  tne  current. 

July  1,  1908,  balance  unexpended $18,031.87 

Receipts  from  sales 17. 60 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 16,000.00 

34,049.47 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 11, 107.  90 

July  1,  1909,  balance  unexpended 22, 941. 67 

July  1,  1909,  outstanding  liabilities 618.22 

July  1, 1909,  balance  available 22,323.36 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex^ 
pendedJulyl,  1909 117,500.00 

Suomitted  in  compliance  with  re<juirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  18J9. 

(See  Appendix  W  2.) 

5,  Arkansas  River  at  Pine  Bluff  and  White  River  at  Avgnsta  Nar- 
rows, Arkansas. — Statement  of  original  condition  of  river,  range 
and  floods,  commercial  statistics,  etc.,  will  be  found  in  reports  for 
improving  Arkansas  River,  Arkansas,  and  for  improving  White 
River,  ArKansas. 

The  Board  of  Engineers  appointed  pursuant  to  requirement  of  the 
river  and  harbor  act  of  March  2,  1907,  recommended  the  constmction 
of  a  levee  and  revetment  at  Augusta  Narrows,  on  W  hite  River,  and 
the  construction  of  a  levee  along  Vaugine  Neck,  opposite  1  ine  Bluff, 
on  the  Arkansas  River,  and  that  such  amount  ot  the  $100,000  ap- 
propriated by  that  act  as  was  not  needed  for  those  works  be  reserved 
for  repairs  or  for  further  work  that  might  be  found  necessary.  The 
works  recommended  by  the  Board  have  been  completed,  and  the 
balance  of  the  appropriation  not  used  on  those  works  has  been  made 
available  for  use  in  repairing  and  restoring  the  revetment  works 
along  the  town  front  of  Pine  Bluff,  the  major  portion  of  those  works 
having  been  destroyed  by  two  freshets  that  occurred  in  October  and 
November,  1908.  For  use  in  connection  with  that  balance,  $20,000 
was  allotted  from  the  emergency  fimds  provided  by  river  and  harbor 
acts  of  1905  and  1907.  The  work  done  under  this  balance  and  the 
allotments  was  that  of  building  3,100  linear  feet  of  subaqueous  mat- 
tress, 120  feet  wide,  from  State  street  to  Kentucky  street,  and  pav- 
ing 1,800  linear  feet  from  Tennessee  street  to  Kentucky  street. 
Citizens  of  Pine  Bluff,  through  a  local  organization,  and  the  county 
court  of  Jefferson  County  built  1,283  linear  feet  of  subacjueous  mat- 
tress from  State  street  up  to  Dike  No.  3.  These  organizations  also 
did  some  temporary  high-water  protection  work  during  the  duration 
of  the  two  freshets  in  an  effort  to  arrest  the  caving  and  prevent  the 
destruction  of  buildings  along  the  caving  bank. 

The  river  and  harbor  act  of  March  3,  1909,  made  a  direct  appro- 
priation for  work  at  Pine  Bluff,  and  further  report  of  work  done  at 
that  place  during  the  fiscal  year  will  be  found  under  the  heading 
*' Arkansas  River  at  Pine  Bluff,"  (p.  539  of  this  report). 

To  June  30,  1909,  the  expenditures  under  this  neading  have  been 
$114,405.74,  of  which  $15,586.66  was  for  Augusta  revetment, 
$10,186.05  for  Augusta  levee,  $55,175.22  for  levee  alon^  Vaugine 
Neck,  and  $33,457.81  for  maintenance  and  restoration  of  works  at 
Pine  Bluff.  Two  thousand  and  forty-three  dollars  of  the  $20,000 
allotted  from  emergency  river  and  harbor  acts  were  returned  to  the 
Treasury. 

The  balance  on  hand  July  1,  1909,  will  be  expended  in  payment  of 
outstanding  liabiUties. 
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July  1,  1908,  balance  unexpended $80,590.32 

Amount  allotted  from  emergency  river  and  harbor  acts  of  1905  and  1907. . .    20, 000. 00 

100,590.32 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  nmintenance  of  improvement $6,000.00 

For  works  of  improvement 88, 996. 06 

Returned  to  Treasury  to  credit  of  emergency  appropria- 
tion act,  1907 2,043.00 

97,039.06 

July  1,  1909,  balance  unexpended 3,551.26 

July  1,  1909,  outstanding  liabilities 3, 551. 26 

(See  Appendix  W  3.) 

4.  Arkansas  River  at  Pine  Bluff,  Ark, — This  work  is  that  of  com- 
pleting the  restoration  of  9,200  linear  feet  of  revetment  work 
that  was  built  along  the  town  front  of  Pine  BluflF  in  fiscal  years 
1892-1896  and  which  was  destroyed  during  freshets  in  October  and 
November,  1908.  The  rebuilding  of  this  revetment  was  begun  under 
the  appropriation  title  "Arkansas  River  at  Pine  BluflF  and  White 
River  at  Augusta  Narrows,  Arkansas."  The  work  done  under  this 
title — "Arkansas  River  at  Pine  BluflF" — this  fiscal  year  was  that  of 
building  1,000  linear  feet  of  channel  mattress,  120  feet  wide,  and 
grading  and  paving  250  hnear  feet  of  bank,  and  taken  in  connection 
with  that  done  under  the  combined  appropriation  just  mentioned 
and  that  done  by  the  citizens  of  Pine  Blun  makes  at  the  close  of 
the  fiscal  year  5,383  linear  feet  of  channel  mattress  built  and  2,050 
linear  feet  of  bank  completely  paved. 

The  expenditures  under  this  nead  to  June  30,  1909  were  $4,522.16. 

The  balance  available  July  1, 1909,  will  be  expended  in  completing 
the  restoration  of  the  revetment  along  the  town  front  of  Pine  Bluflf. 

For  commercial  statistics,  physical  characteristics  of  the  river,  and 
estimate  for  fiscal  year  1911  see  ''Arkansas  River,  Arkansas." 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 $97,200.00 

June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment       4,522.16 

July  1,  1909,  balance  unexpended 92, 677. 84 

July  1,  1909,  outstanding  liabilities 13,236.84 

July  1,  1909,  balance  available 79, 441. 00 

July  1,  1909,  amount  covered  by  xmcompleted  contracts 7, 360. 00 

(See  Appendix  W  4.) 

6,  Upper  WMte  River,  Arkansas. — ^Earlier  works  on  this  portion 
of  White  River  were  made  imder  appropriations  for  improving  White 
River,  Arkansas,  and  have  been  fuiIy  reported  upon  under  that  head. 

The  original  condition  of  the  river  and  previous  projects  for  its 
imprevement  are  also  reported  there. 

The  existing  project,  adopted  March  3.  1899.  is  based  on  a  report 
printed  in  the  Annual  Report  of  the  Cnief  or  Engineers  for  1897, 
page  1992.  and  is  to  provide  slack-water  navigation  from  Batesville, 
Ark.,  to  Buffalo  shoals,  89  miles,  by  10  fixed  dams  with  concrete 
locks.     The  locks  are  to  be  175  feet  between  hollow  quoins  and  36  feet 
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wide,  with  a  depth  of  about  4  feet  on  the  lower  miter  sills.  The  esti- 
mated cost  is  there  given  as  $1,600^000  for  the  10  locks  and  dams. 

To  the  close  of  the  fiscal  year  ending  June  30,  1909,  there  have  been 
expended  on  this  work  $813,195.  Three  locks  and  dams  have  been 
built  and  are  operated  under  the  indefinite  appropriation  for  '*  Oper- 
ating and  Care  of  Canals  and  other  Works  of  Isavigation." 

A  board  of  engineers  appointed  pursuant  to  requirement  of  the 
river  and  harbor  act  of  Marcn  3, 1905,  to  consider  this  project  reported 
the  construction  of  further  locks  and  dams  not  desirable.  This  report 
is  printed  in  House  Document  No.  150,  Fifty-ninth  Congress,  first 
session. 

Forsyth,  Mo.,  204  miles  above  Batesville,  is  the  head  of  steam- 
boat navigation.  The  channel  depths  over  the  shoals  in  the  unim- 
f)roved  part  of  the  river  are  small,  being  only  8  to  10  inches  during 
owest  waters.  The  range  between  hign  and  low  water  at  Buffalo 
City,  the  head  of  this  project,  is  about  45  feet.  Below  Dam  No.  1,  at 
Batesville,  this  range  is  35.5  feet. 

For  commercial  statistics,  see  report  on  ''Operating  and  care  of 
locks  and  dams.  Upper  White  River,  Arkansas." 

July  1,  1908,  balance  unexpended $4, 641.  64 

Receipts  from  sales 6. 69 

4, 648. 33 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  ^4, 134. 80 

July  1,  1909,  balance  unexpended b  513. 53 

July  1,  1909,  outstanding  liabilities 613. 63 

(See  Appendix  W  5.) 

6.  Operating  and  care  of  Locks  and  Dams  Nos,  1,  2,  and  5.  upper 
White  Itiver,  Arkansas. — ^These  locks  and  dams  were  built  witn  funds 
derived  from  appropriations  for  improving  upper  White  River, 
Arkansas.  The  available  length  of  the  loclS  is  147  feet,  available 
width  is  35  feet,  and  depth  over  the  miter  sills  at  normal  pool  levels 
is  5  feet.  Lock  and  Dam  No.  1  was  placed  under  this  appropriation 
on  January  16,  1904;  Lock  and  Dam  No.  2,  on  February  16,  1905, 
and  Lock  and  Dam  No.  3,  on  Februarv  1.  1908. 

The  high- water  mark  of  May,  1898  (berore  the  dams  were  built)  is 
22  feet  above  the  crest  of  Dam  No.  1,  18.4  feet  above  the  crest  of 
Dam  No.  2,  and  25.2  feet  above  the  crest  of  Dam  No.  3.  The  high- 
est stages  reached  by  the  river  since  the  dams  have  been  completed 
were  20  feet  above  the  crest  of  Dam  No.  1  and  18.2  feet  above  the  crest 
of  Dam  No.  2,  on  May  8,  1907.  Since  the  completion  of  Dam  No.  3 
there  has  been  no  extreme  high  water.  The  lowest  stages  this  fiscal 
year  were  0.1  foot  above  the  crest  of  Dam  No.  1  and  0.3  foot  above 
the  crests  of  Dams  Nos.  2  and  3,  on  November  20,  1908. 

The  expenditures  during  this  fiscal  year  were  for  ordinary  oper- 
ating expenses  of  the  locks  and  for  some  minor  repairs  to  structures 
and  plant. 

The  total  amount  expended  under  this  head  to  June  30,  1909,  is 
$132,109.17,  of  which  $17,448.03  was  expended  this  fiscal  year. 

»  Lock  and  Dam  No.  3. 

b  Lock  No.  1,  $214.50;  Lock  No.  2, 183.75;  Lock  No.  3, 1215.28. 
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Lock  No.  1. 

Lock  No.  2. 

Lock  No.  3. 

Freights 
that  did 

Year. 

Lock- 
ages. 

Freights. 

Lock- 
ages. 

Freights. 

Lock- 
ages. 

Freights. 

not  pass 
through 
a  lock. 

1904 

Number. 
a  115 
244 
246 
191 
249 
190 

Tom. 
8,320 
8.771 
7,306 
6,798 

13,746 
4,427 

Nuniber. 

row. 

Nuvibcr. 

Ton*. 

TVm. 
7,335 

1905 

»60 
183 
263 
661 
649 

4,163 
8,692 

6,000 

1900 

2,496 

1907 

9,431 
22,077 
14,143 

1^283 

1908 

C126 
310 

4,337 
7,162 

7,533 

1909 

6,143 

a  Four  months. 


b  Three  and  one-half  months. 


c  Five  months. 


(See  Appendix  W  6.) 


7.  Cache  River ^  ArJcansas. — In  its  original  condition  this  river  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  original  project,  adopted  hj  the  act  of  August  11,  1888,  was  to 
remove  logs,  snags,  and  overhangmg  timber  from  the  mouth  to  River- 
side (102  miles).     The  amount  expended  on  this  project  was  $9,000. 

The  river  and  harbor  acts  of  August  18,  1894,  and  June  3,  1896, 
each  authorized  the  Secretary  of  War  to  expend  $2,000  of  the  White 
River  appropriations  on  this  stream.  The  funds  obtained  from  those 
acts  and  from  subsequent  ones  have  been  expended  in  maintenance  of 
channel  below  James  Ferry,  79  miles  above  the  mouth  of  the  river, 
by  snagging  operations. 

*  To  June  30, 1909,  there  had  been  expended  on  this  work  $19,984.36, 
of  which  $9,000  was  for  work  under  the  original  project  and  $10,984.36 
was  for  maintenance  of  channel. 

The  operations  have  been  of  material  benefit  to  commerce  in  length- 
ening the  navigable  periods  by  rendering  the  natural  depths  of  the 
stream  available  for  navigation  purposes. 

Gray's  bridge,  95  miles  above  the  mouth  of  the  river,  is  considered 
the  head  of  steamboat  navigation,  but  the  river  is  not  navigable  to 
that  point  all  the  year,  the  ruling  depth  in  the  channels  over  the 
shoals  throughout  the  river  being  only  8  to  10  inches  during  lowest 
water.  During  high- water  seasons  rafts  are  run  from  100  or  more 
miles  above  Graves  bridge.  In  the  vicinity  of  James  Ferr\^  (79  miles 
above  the  mouth  of  the  river  and  the  upper  limit  of  snagging  opera- 
tions now)  the  range  between  high  and  low  water  is  about  15  feet. 
Because  of  backwater  from  White  River  this  range  is  increased  to  24 
feet  at  Rock  Island  Railway  bridge  and  to  32  feet  at  the  mouth  of  the 
river. 

Reports  of  the  more  recent  preliminarv  examinations  of  this  river 
are  given  in  the  Annual  Report  of  the  thief  of  Engineers  for  1887, 
page  1547,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895;  page  2037. 
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Commercial  statistics ,  year  ending  May  31. 


Year. 

Tods. 

Value. 

Year. 

Tons. 

Value. 

1805 

12,603 
20.748 
34,990 
10,193 
7,667 
11.215 
10,374 
15,676 

S25,4M 
62,483 

106,460 
36.635 
62,936 
29,961 
30,100 
40,301 

1  1908 

16,843 
16.865 
11,660 
10,942 
13,050 
21,173 
9,420 

1109,681 

1896 

1904 

49,601 
29.860 

1897 

1905 

1898 

,  1906 

31.777 

1899 

1  1907 

39.225 

1900 

1908 

59.254 

1901 

,  1909 

36,150 

1902 

1 
1 

The  tonnage  reported  this  year  was  made  up  of  rafted  saw  logs  and 
barged  railway  ties. 

The  balance  available  July  1,  1909,  and  the  additional  appropria- 
tion recommended  will  be  expended  in  snagging  operations  for  main- 
tenance of  channel. 

July  1,  1908,  balance  unexpended $2,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  apph)ved 
March  3,  1909 3,000.00 


6,000.00 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 984. 36 

July  1,  1909,  balance  unexpended 3, 015. 64 

July  1,  1909,  outstanding  liabilities 15. 64 

July  1,  1909,  balance  available 3, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  7.) 

8,  Black  and  Current  rivers,  Arlcansas  and  Missouri. — ^Prior  to  fiscal 
year  1905  the  work  on  these  rivers  was  provided  for  under  separate 
appropriation  titles.  The  works  were  consolidated  by  river  and 
harbor  act  of  March  3,  1905. 

(a)  Black  River, — In  its  original  condition  this  river  below  the 
mouth  of  Cu  rent  River  had,  at  ordinary  low  water,  a  controlling 
depth  of  2  to  2 i  feet  on  the  shoals,  but  this  was  not  available  on 
account  of  snags  and  similar  obstructions.  Above  the  mouth  of 
Current  River  navigation  was  practically  impossible  at  ordinary  low 
stages,  and  no  rafting  was  possible  above  the  Arkansas  and  Missouri 
state  line. 

The  original  project,  adopted  by  act  of  June  14, 1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  wing  dams,  and 
closing  some  of  the  most  troublesome  sloughs.  The  estunated  cost 
was  $80,800.  The  only  modification  of  the  project  has  been  that  of 
changing  the  estimate  to  $8,000  a  year  for  mamtenance.  The  district 
officer  recommends  that  this  be  increased  to  $18,000  for  the  two 
streams. 

To  June  30, 1909,  there  had  been  expended  on  this  work  $165,859.24. 

Poplar  Bluff,  Mo.,  239  miles  above  the  mouth  of  the  river,  is  the 
head  of  navigation.    All-the-year  navigation  has  been  made  possible 
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to  this  place  for  boats  of  not  over  18  inches  draft.  Boats  of  not  over 
2i  feet  draft  can  navigate  this  river  below  the  mouth  of  Current 
River,  116  miles,  during  the  lowest  waters,  and  this  portion  of  the 
river  is  generally  spoken  of  as  being  navigable  for  3-foot  boats  at  any 
time. 

The  range  between  high  and  low  water  at  Poplar  Bluff  is  19  feet. 
This  difference  decreases  below  Poplar  Bluff,  and  in  the  flat  lands  to 
the  southward  it  averages  about  half  of  this,  being  8.6  feet  at  Coming 
bridge,  70  miles  below  roplar  Bluff.  After  passing  to  telow  head  of 
Little  River  the  difference  between  high  and  low  water  increases,  and 
at  Pocahontas,  129  miles  below  Poplar  Bluff,  the  difference  is  26.5 
feet,  and  at  the  mouth  of  the  river  it  is  34.4  feet. 

The  operations  during  this  fiscal  year  consisted  in  snagging  opera- 
tions carried  on  bv  the  hand-propelled  snag  boat  Rivermle  working 
between  Poplar  Bluff  and  the  mouth  of  Current  River  and  the  snag 
boat  Quapaw  working  below  the  mouth  of  Current  River.  By  these 
operations  1,344  snags  were  removed  from  th*e  channel,  1,816  trees 
cut,  and  15  drifts  broken  up. 

The  report  of  the  examination  upon  which  the  present  project  for 
the  improvement  of  Black  River  is  based  is  given  in  tne  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

Q))  Current  River. — The  original  condition  of  this  stream  was  such 
that  no  steamboat  navigation  above  the  mouth  of  Little  Black  River 
was  attempted  except  when  the  river  was  at  high  stages.  Below  Lit- 
tle Black  Kiver  navigation  was  suspended  when  the  river  was  below 
medium  stage.  The  natural  depths  were  not  available  on  account  of 
snags  and  leaning  trees. 

^though  the  United  States  made  some  improvements  to  this 
stream  in  1873,  and  again  in  1882  and  1883,  the  regular  improvement 
of  it  was  not  undertaken  until  act  of  Congress  of  August  18,  1894, 
adopted  a  project  for  its  improvement  from  Van  Buren,  Mo.,  to  the 
mouth  by  snagging  operations  and  by  contracting  the  channel  at  the 
worst  shoals  by  wing  dams,  at  an  estimated  cost  of  $10,000.  The 
appropriation  of  June  3,  1896,  completed  the  amount  originally  esti- 
mated for  the  completion  of  the  project,  and  all  operations  since  then 
have  been  under  estimates  for  mamtenance.  No  win^  dams  have 
been  built,  all  operations  having  been  confined  to  snagging. 

To  June  30,  1909,  there  has  been  expended  on  this  river  $41,463.71, 
$7,000  of  which  was  in  the  early  work  mentioned  above,  leaving 
$34,463.71  as  the  amount  expended  on  the  existing  project.  Of  this 
latter  amount,  $24,463.71  was  for  maintenance. 

Reference  to  the  preliminary  examination  of  this  stream  and  to  a 
subsequent  examination  of  it  is  given  on  page  408  of  Annual  Report 
for  1904. 

Van  Buren,  Mo.,  94.5  miles  above  the  mouth  of  the  river,  was  taken 
as  the  head  of  navigation  when  the  earlier  projects  for  this  river  were 
adopted.  Small  gasoline  boats  occasionally  ply  the  river  that  far  up, 
and  rafts  are  run  over  the  entire  river^  but  titmans  Landing,  near  the 
state  line  between  Arkansas  and  Missouri  and  41  miles  above  the 
mouth  of  the  river,  is  generally  spoken  of  as  the  head  of  steamboat 
navigation.  Boats  can  not  reach  that  point,  however,  during  low- 
water  seasons,  the  low- water  depths  of  the  river  being  as  follows: 
Three  feet  from  the  mouth  to  Blunts  (Johnsons  Landing^),  25  miles; 
2  feet  from  Blimts  to  mouth  of  Little  Black  River,  7  miles;  and  16 
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inches  from  mouth  of  Little  Black  River  to  Pitmans  Landing.  9 
miles.  From  Pitmans  Landing  to  Doniphan,  12  miles,  the  head  of 
the  work  done  by  snag  boats  now,  the  low-water  depths  are  about 
12  inches. 

The  range  between  high  and  low  water  at  Van  Buren  is  about  16 
feet,  and  this  range  does  not  vary  much  until  below  the  mouth  of  Lit- 
tle Black  River,  when  the  range  increases  to  19  feet. 

During  this  nscal  year  the  snag  boat  Riverside  (hand  propelled) 
worked  over  the  river  below  state  line,  42  miles.  Six  hundred  and 
sixty-six  snags  were  removed  from  the  channel  and  1,463  overhanging 
trees  were  cut. 

Commercial  statistics. 


Year  ending  May  31- 

• 

Black  River. 

Current  River. 

Value. 

Tons. 

Value. 

Tons. 

1896 

11,065.415 

891,437 

1,704,799 

788,640 

529,336 

966.961 

989.635 

919,767 

695,649 

1,092,648 

1,004,299 

625,985 

692,968 

517,906 

439,355 

132,433 
111.278 
111,611 
115,612 

83,404 
129,698 
186.714 
166.213 
138.181 
191,285 
144,065 
139.384 
107,914 
140,826 

86,070 

$362,447 
227,291 
581,528 
306.216 
239,869 
678,834 
234,555 
165.766 
142.899 
139.119 
409,297 
152.216 
226.655 
115,398 
36,802 

31,206 

1896 

29,867 

1897 

17,078 

1898                              

62,417 

1899 

43,060 

1900 

66,043 

1901 

64,102 

1902 

87,185 

1903 

46.300 

1904 

65.673 

1905                           

74.048 

1906 

47,704 

1907  

48.486 

1908 

27,606 

1909 

10,735 

Logging  and  kindred  industries  furnished  the  bulk  of  the  commerce. 
Of  the  commerce  reported  this  year  54  per  cent  of  that  on  Black  River 
and  6  per  cent  of  that  on  Current  River  was  rafted  saw  logs  and  rail- 
way ties. 

The  balance  available  July  1,  1909,  will  be  expended  in  sna^ng 
operations.  The  amount  estimated  as  being  needed  during  the^cd 
year  ending  June  30,  1911,  is  for  maintenance  of  channel  by  snagging 
operations. 

BLACK   RIVER. 

July  1,  1908,  balance  unexpended 16,020.42 

Receipts  from  sales 3. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,000.00 

18,023.42 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement     5, 142. 16 

July  1,  1909,  balance  unexpended 12,881.26 

July  1,  1909,  outstanding  liabilities 486. 11 

July  1,  1909,  balance  available 12, 395. 15 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

a  See  consolidated  money  statement  on  page  545.  t 
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CUBBBNT  RIYBR. 

July  1, 1908,  balance  unexpended $1,966.16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 6,000.00 

7,966.16 
June  30, 1909,  amount  expended  during  fiscal  year,  f of  maintenance  of  im- 
provement     1,594.87 

Julyl,  1909,  balance  unexpended 6,371.29 

Julyl,  1909,  outstanding  liabilities 4.00 

July  1, 1909,  balance  available 6, 367. 29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

Julyl,  1908,  balance  unexpended $7,986.58 

Receipts  from  sales 3.00 

Amoimt  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 18,000.00 

25,989.58 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement     6,737.03 

Julyl,  1909,  balance  unexpended 19,252.55 

July  1, 1909,  outstanding  Labilities 490.11 

July  1, 1909,  balance  available 18, 762. 44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement  exclusive  of  the  balance  unex- 
pended July  1, 1909 19,500.00 

Siibmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  8.) 

9.  St  Francis  and  L'Ariguille  riverSy  Arkansas. — (a)  St.  Francis 
Biver. — ^In  its  original  condition  this  stream  was  not  navigable  above 
Lesters  Landing  at  any  sta^e;  between  Lesters  Landing  and  Marked 
Tree  navigation  was  possible  at  high  stages  only,  and  below  Marked 
Tree  it  was  difficult  at  medium  and  lower  stages  and  impossible  at 
extreme  low  water. 

The  original  project,  adopted  by  act  of  March  3, 1871^  contemplated 
improvement  from  the  mouth  to  Wittsburg  by  snaggmg  operations. 
For  the  period  1873-1882  the  appropriations  were  made  for  this  work 
in  connection  with  White  River,  Arkansas.  By  act  of  Jime  14,  1880, 
appropriation  was  made  for  improving  the  river  from  Wittsburg  to 
Lesters  Landing,  the  project  for  the  expenditure  of  this  appropria- 
tion being  to  cut  a  channel  through  '*Tne  Lake"  and  clear  tne  river 
of  obstructions  by  snagging  operations.  Appropriation  made  by  act 
of  July  5,  1884,  was  the  first  separate  appropriation  for  the  entire 

o  See  consolidated  money  statement  on  this  page. 
9001— BNQ  1909 35 
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river.  The  act  did  not  state  the  limits  within  which  it  was  to  be 
applied.  Under  it  snagging  operations  were  carried  on  to  the  town 
or  St.  Francis,  Ark.,  and  several  of  the  sloughs  or  side  channels  were 
closed.  When  the  improvement  of  St.  Francis  River,  Missouri,  was 
begun  (act  of  August  11,  1888),  Kennett,  Mo.,  was  taken  for  the 
upper  limit  of  this  work^  making  the  existing  project — 

removal  of  logs,  drifts,  and  sna^  from  the  channel,  and  overhanging  timber  from 
the  banks  from  the  mouth  to  Kennett,  Mo.,  and  closing  the  chutes  and  sloughs  in 
the  Sunk  Lands,  so  as  to  make  the  river  navigable  at  hi^h  stages  to  Kennett,  Mo., 
at  medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point  30  miles  below  Madison, 
Ark.,  the  estimated  cost  being  $8,000  annually. 

(b)  L'AnguiUe  River.— By  acts  of  June  18,  1878,  March  3,  1879, 
and  Jime  14,  1880,  a  total  of  $17,000  was  appropriated  for  snagging 
operations  on  L'Anguille  River  to  Marianna.  This  was  finally  ex- 
pended in  fiscal  year  ending  June  30.  1887.  Act  of  June  13,  1902, 
revived  this  work  and  included  it  witn  St.  Francis  River. 

There  has  been  expended  on  these  rivers  to  June  30,  1909,  $121,- 
562.03.  This  amount,  however,  does  not  include  the  expenditures 
on  St.  Francis  River  while  it  was  combined  with  White  River,  as 
those  expenditures  can  not  be  determined. 

By  the  early  operations  the  St.  Francis  River  between  Wittsburg 
andLesters  Landmg  was  improved  to  such  an  extent  that  boats  could 
reach  the  latter-named  place  on  the  same  stage  as  they  could  the 
former.  By  subsequent  operations  the  period  of  navigation  below 
Wittsburg  was  lengthenecl  about  two  months,  and  above  Lesters 
Landing  a  fair  hign-water  channel  was  made.  The  iinprovements 
thus  made  below  Wittsburg  have  been  maintained.  No  enort  is  being 
made  to  maintain  those  above  Marked  Tree,  the  commerce  on  that 
portion  of  the  river  not  warranting  any  expenditures  at  this  time. 
During  periods  of  low  water  neither  stream  is  navigable,  there  not 
being  sufficient  depth  of  water  over  the  shoals.  Marianna  is  the  head 
of  navigation  on  L'Anguille  River.  The  head  of  navigation  on  St. 
Francis  River  is  near  Wappapello,  Mo.,  about  100  miles  above  Ken- 
nett, Mo.,  the  upper  Umit  of  the  portion  of  the  river  covered  by  this 
Eroject.  Lying  between  Kennett,  Mo.,  and  Foot  of  Lake,  80  miles 
elow,  are  the  Sunken  Lands  of  the  St.  Francis,  one  vast  swamp, 
through  which  the  river  flows  in  several  channels,  none  of  which  is 
well  defined  and  all  of  which  are  more  or  less  obstructed  and  fre- 
quently blocked.  Lesters  Landing  is  34  miles  above  Foot  of  Lake 
and  is  the  practicable  head  of  navigation  on  the  St.  Francis  River  in 
Arkansas.  Boats  can  pass  between  it  and  Kennett,  Mo.,  only  during 
hirfi  stages,  and  then  only  with  great  difficulty. 

The  range  between  high  and  low  water  of  St.  Francis  River  at  Les- 
ters Landmg  is  about  3  feet.  This  increases  to  16  feet  at  Marked 
Tree,  and  this  range  is  probably  the  maximum  that  would  exist  at 
any  point  below  there  were  it  not  for  the  backwater  from  the  Missis- 
sippi River.  At  Madison  the  extreme  range  is  about  33  feet,  and  at 
the  mouth  of  the  river  it  is  about  65  feet. 

Reference  to  examination  and  survey  of  these  rivers  with  a  view  to 
improvement  by  means  of  locks  and  dams  is  given  on  page  410  of 
Annual  Report  for  1904.  Reference  to  report  of  examination  of  St. 
Francis  River  from  its  mouth  to  St.  Francis,  Ark.,  will  be  found  on 
page  460  of  Annual  Report  for  1906. 
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During  this  fiscal  year  the  hand-propelled  snag  boat  A.  B.  John- 
son worked  over  St.  Francis  River  between  its  mouth  and  Marked 
Tree,  171  miles.  Nine  himdred  and  ninety-nine  snags  were  removed 
from  the  channel,  5,055  trees  cut,  and  10  drifts  broken  up. 

Commercial  statiatics,  year  ending  May  31. 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Valne. 

1894 

19,763 
38,107 
67,740 
97,348 
23,819 
27.892 
45,065 
57,102 

$98,375 
321,439 
401,457 
1,117,891 
237,481 
315,459 
194,237 
272,609 

1902 

85,831 
88.035 
119, 172 
142,098 
137,319 
151,015 
286,820 
160,067 

1269,190 

1895       

1903 

294  496 

1896 

1904 

423,469 

1897 

1905 

590,560 
472,257 

1898            

1906 

1899 

1907 

833,397 
1,376,757 
1,148,856 

1900     

1908 

1901 

1909 

Fiftv-four  per  cent  of  the  commerce  reported  was  rafted  saw  logs 
floated  with  the  current. 

The  balance  available  July  1,  1909,  will  be  expended  in  snaking 
operations.  The  amount  estimated  as  being  neeaed  during  the  fecal 
year  ending  June  30,  1911,  is  for  maintenance  of  channd  by  snag- 
ging operations. 

July  1,  1908,  balance  unexpended 16,777.97 

Receipts  from  sales 3. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 9,000.00 

15, 780. 97 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5, 102. 47 

July  1, 1909,  balance  unexpended 10,678.60 

July  1,  1909,  outstanding  liabilities 517.12 

July  1, 1909,  balance  available 10, 161. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 9, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  9.) 


EXAMINATION   AND   8UBVEY   MADE   IN   COMPLIANCE   WITH   BIYEB  AND 
HARBOB   ACT   APPROVED  MABCH   2,  1907. 

Reports  dated  September  13,  1907,  and  September  30,  1908, 
respectively,  on  preliminary  examination,  with  plan  and  estimate  of 
cost  of  improvement,  of  Saline  River j  Arkansas,  from  the  mouth  of 
the  same  north  to  Tiirtle  bar,  on  said  river,  with  a  view  to  dredging 
and  other  work,  required  by  the  river  and  harbor  act  of  March  2, 
1 907 ,  were  duly  submitted  by  the  district  officer.  They  were  reviewed 
by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law, 
and  were  transmitted  to  Congress  and  printed  in  House  Document 
No.  1212,  Sixtieth  Congress,  second  session.  An  estimate  of  cost 
of  improvement^  amoxmting  to  $5,400^  is  presented. 
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EXAMINATION  OP  ABKANSAS  RIYEB  UP  TO  MUSKOGEE  AND  AT  PINE 
bluff;  bed  BIYEB  between  pulton,  ABK.,  and  MOUTH  OF 
WASHITA  BIVEB;  AND  WHITE  BIVEB  AT  AUGUSTA  NABBOWS,  ABKAN* 
SAS,  MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HABBOB  ACT  APPBOYED 
MABCH   2,  1907. 

Reports  dated  Mav  27,  1907,  December  30,  1907,  and  March  27, 
1909,  by  a  Board  oi  En^eers,  of  examinations  of  Arkansas  River 
up  to  Afuskoaee  and  at  Pine  Bluff;  Red  River  between  FyUon,  Ark., 
and  mouth  of  Wa^Mta  River;  and  White  River  at  Auausia  Narrows, 
Arkansas,  required  by  the  river  and  harbor  act  of  March  2, 1907,  were 
duly  submitted  and  were  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  pursuant  to  law.  The  reports  were  trans- 
mitted to  Congress  ana  printed  in  House  Document  No.  71,  Sixty- 
first  Congress,  first  session.  Plans  for  improvement  are  presented 
as  follows : 

(a)  Arkansas  River  from  the  mouth  to  Little  Rock  at  an  estimated 
first  cost  forplant  of  $300,000,  and  $100,000  annually  for  maintenance; 

(b)  Red  River  between  Fulton,  Ark.,  and  the  mouth  of  the  Washita 
River,  estimated  to  cost  $160,000  for  the  first  two  years  and  $50,000 
annually  thereafter  for  maintenance;  and 

(c)  Arkansas  River  at  Pine  Bluff  and  White  River  at  Augusta 
Narrows.  The  work  proposed  by  the  Board  being  considered  as 
required  in  the  interests  of  navigation,  the  sum  of  $100,000  condition- 
ally appropriated  by  the  act  of  March  2,  1907,  became  available  for 
the  work  and  was  applied  to  the  improvement  of  these  localities. 

EXAMINATIONS  MADE  IN  CX)MPLIANCE  WITH  BIVEB  AND  HABBOB  ACT 
APPBOVED   MABCH   3,   1909. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  3,  1909,  of  the  followmg  locahties  within  this 
district  were  duly  submitted  by  the  district  officer.  TKey  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated: 

1.  Preliminary  examination  of  Arkansas  River  at  Douglas,  Ark,, 
vnth  a  view  to  determining  what  improvements  are  necessary  in  ihe 
interest  of  navigation. — Report  dated  April  2,  1909,  is  prmted  in 
House  Document  No.  69^  Sixty-first  Cfongress,  first  session.  No 
improvement  at  Douglas  is  considered  necessary  in  the  interest  of 
navigation  beyond  that  contemplated  by  existing  project. 

2.  Preliminary  examination,  with  plan  and  estimate  of  cost  of  inv- 
provement,  ofBtackfish  Bayou,  Arkansas,  from  its  mouth  to  FifteenmUe 
Bayou. — Reports  dated  April  3,  1909,  and  May  17, 1909,  respectively, 
are  printed  in  House  Document  No.  73,  Sixty-first  Congress,  first 
session.     An  estimate  of  cost  amounting  to  $9,500  is  presented. 

3.  Preliminary  examination  of  Little  Bhick  River,  Arkansas  and 
Missouri. — Report  dated  April  20,  1909,  is  printed  in  House  Docu- 
ment No.  74,  Sixty-first  Congress,  first  session.  This  stream  is  not 
considered  worthy  of  improvement  by  the  General  Government. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  ST.  LOUIS.  MISSOURI. 

DISTRICT. 

This  district  was  in  the  temporary  charge  of  Capt.  G.  R.  Lukesh, 
Corps  of  Engineers,  to  September  30,  1908,  and  in  the  charge  of  Col. 
W.  H.  Bixby,  Corps  of  Engineers,  division  engineer,  western  divi- 
sion, since  that  date.  •       .    .    .     . 

1.  Removing  snags  and  wrecksfrom  the  Mississippi  River  helow  the 
movih  of  the  Missouri  River. — ^When  this  work  was  ori^ally  begun 
the  navigation  of  the  river  was  seriously  obstructed  oy  nimierous 
sna^^  logs,  etc.,  which  had  lodged  in  the  channel,  and  to  which 
additions  were  made  with  each  rise  of  the  river.  A  large  number  of 
wrecked  flatboats,  barees,  steamboats,  and  other  river  craft  also 
obstructed  the  navigable  channels,  and  menaced  life  and  property. 

For  the  removal  of  these  obstructions  appropriations  were  made  as 
early  as  1824.  The  project  adopted  consisted  of  building  boats  suit- 
able for  removing  snags,  logs,  drift  heaps,  wrecks,  etc.,  and  operating 
them  whenever  the  stage  or  river  was  favorable  and  fimds  were  avail- 
able, and  in  cutting  trees  from  caving  banks  to  prevent  their  falling 
into  the  river  and  Incoming  obstructions  to  navigation. 

The  existing  project  is  a  continuation  of  the  plan  adopted  in  1879, 
when  the  first  specific  appropriation  for  removmjg  snags,  wrecks,  etc. 
from  the  Mississippi  River  was  made  by  the  river  and  harbor  act 
approved  March  3  of  that  year.  Specific  appropriations  or  allot- 
ments were  made  for  this  work  each  year  thereafter,  except  1883, 
1885,  and  1887,  but  by  section  7  of  the  river  and  harbor  act  oi  August 
11,  1888,  a  continuous  annual  expenditure  of  $100,000,  or  as  much 
thereof  as  might  be  necessary,  was  authorized  for  the  maintenance 
of  this  service,  and  this  amount  has  been  available  each  year  since 
to  the  present  time.  The  river  and  harbor  act  of  March  3,  1909, 
makes  so  much  of  this  appropriation,  as  the  Secretary  of  War  may 
deem  necessary,  available  ror  the  removal  of  snags  and  other  floating 
and  sunken  obstructions  in  the  Atchafalaya  and  Old  rivers  from 
their  junction  with  the  Mississippi  and  Red  rivers  down  the  Atcha- 
falf^a  River  as  far  as  Melville^  La. 

No  modification  of  the  project  has  been  made  since  its  adoption, 
the  plan  being  continuous,  and  new  obstructions  being  brought  down 
by  each  flood  in  the  river.  So  much  of  the  continuous  appropriation 
as  may  be  required  each  year  will  be  applied  to  their  removal. 

The  amount  expended  upon  this  work  prior  to  June  30^  1872,  can 
not  now  be  ascertained,  for  the  reason  that  during  that  time  and  to 
March  3,  1879,  appropriations  were  made  in  lump  sums,  principally 
under  the  title  ''improvement  of  Mississippi,  Missouri,  ana  Arkansas 
rivers,"  to  be  apphed  to  the  several  streams  as  their  needs  or  the 
terms  of  the  law  required.  The  available  records  do  not  show  the 
amoimt  applied  to  each  stream. 

The  approximate  amount  expended  from  July  1,  1872,  to  June  30. 
1880,  was  $493,437.23,  and  the  definitely  known  amount  expendea 
from  July  1,  1880,  to  June  30,  1909,  was  $2,203,977.85,  making  the 
total  of  approximate  and  known  expenditures  to  date  $2,697,415.08. 

From  March  28, 1868  (the  earUest  date  of  available  record  of  work 
done),  to  June  30,  1909,  96,364  snags  were  pulled,  81  wrecks  and  636 
drift  piles  were  removea,  and  444,070  trees  were  cut,  greatly  improv- 
ing the  river  and  lessening  the  dangers  of  navigation. 
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During  the  fiscal  year  in  review  two  steel-hull  snag  boats  were 
engaged  in  removing  such  obstructions  between  the  mouth  of  the 
Missouri  River  and  New  Orleans,  La.,  a  distance  of  about  1,270 
miles,  and  4,526  snags  were  destroyed,  27  drift  piles  and  23  wrecks 
were  removed,  2,406  trees  were  cut.  and  13,068  miles  patrolled. 

In  addition  to  this  work  part  oi  the  funds  appropriated  for  the 
removal  of  obstructions  was  expended  in  the  partial  removal  of  Bea- 
ver Dam  rock,  an  obstructive  and  dangerous  rock  Ijing  in  mid- 
channel  about  1  mile  below  Commerce,  Mo.  A  beginning  was  made 
upon  this  work  (which  can  only  be  done  econoimcally  at  low  and 
favorable  river  stages)  during  the  preceding  fiscal  year  (1908),  when 
about  one-sixth  of  the  drilling  and  blasting  were  completed.  During 
the  past  fiscal  year  as  much  more  was  done,  so  that  about  one-thira 
of  the  whole  is  now  accomplished.  Work  will  be  continued  at  each 
low-water  season  as  opportunity  offers  and  funds  are  available,  until 
the  entire  rock  is  removed  to  the  plane  desired. 

For  information  as  to  the  commerce  benefited  by  work  under 
this  appropriation,  reference  should  be  made  to  the  commercial  sta- 
tistics m  tne  report  upon  improving  the  Mississippi  River  between 
the  Ohio  and  Missouri  nvers  and  in  the  reports  of  the  Mississippi  River 
Commission  and  the  district  officers  thereunder.  The  amount  ex- 
pended dining  the  year  was  $100,021.03. 

(See  Appendix  X  1.) 

S,  Mississippi  River  hetween  OMo  and  Missouri  rivers. — In  its  orig- 
inal condition,  prior  to  any  improvement,  the  navigable  chaimel  of 
this  section  of  the  Mississippi  River  had  a  natural  depth  in  many 

§  laces  of  only  3}  to  4  feet  at  low  water.  The  main  cnannek  were 
ivided  by  islands  and  bars,  which  formed  chutes,  sloughs,  and  sec- 
ondary channels,  through  wnich  a  considerable  part  of  the  volume  of 
the  flow  was  diverted  to  the  detriment  of  navigation. 

The  first  systematic  effort  to  improve  this  condition  was  begun  by 
the  Federal  Government  in  1872,  and  was  continued  for  a  number  of 
jrears  as  appropriations  were  made,  the  works  of  improvement  con- 
sisting of  diKes  and  dams  of  brush  and  stone,  to  confine  the  low-water 
volume  in  the  vicinity  to  a  single  channel,  and  of  revetments  to  hold 
and  preserve  the  banks  where  it  was  thought  necessary  or  advisable. 
The  project  followed  in  later  years  and  up  to  the  present  time  has 
been  practically  that  adopted  in  1881,  approved  by  letter  of  the 
Chief  of  Engineers  dated  March  31,  1881,  contemplating  the  confine- 
ment of  the  flow  of  the  river  below  St.  Louis  to  a  single  channel  hav- 
ing an  approximate  width  of  2,500  feet  at  bank-full  stage,  the  natural 
width  in  many  cases  being  a  mile  or  more  at  mean  hign  water,  this 
result  to  be  secured  by  closing  sloughs  and  secondary  channels  and 
by  building  out  new  banks  where  the  natural  width  is  excessive, 
usinff  for  the  purpose  permeable  dikes  or  hurdles  of  piling  to  collect 
and  nold  the  solid  matter  carried  in  suspension  or  roiled  on  the  bot- 
tom by  the  river,  the  banks,  both  new  and  old,  to  be  revetted  or 
otherwise  protected  where  necessary  to  secure  permanency.  Modi- 
fications or  the  project  in  the  river  and  harbor  acts  of  1896  and  1902 
provided  that,  pending  the  completion  of  the  permanent  improve- 
ment, the  low-water  channel  should  be  improved  each  season  by  the 
use  of  dredges  and  other  temporary  expedients. 
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Under  the  provisions  of  the  river  and  harbor  act  of  June  13,  1902, 
and  special  resolutions  of  the  Committee  on  Rivers  and  Harbors  of 
April  25, 1903,  the  special  engineer  board  considered  and  submitted  a 
report  upon  the  conditions,  best  methods  of  work,  and  cost  of  a  suit- 
able channel  in  this  part  of  the  Mississippi  River.  This  report,  under 
date  of  November  12,  1903,  recommended  a  channel  which  would 
have  at  low  water  at  least  200  feet  width  with  8  feet  depth  from 
Cairo  to  St.  Louis,  and  with  6  feet  depth  from  St.  Louis  to  the  mouth 
of  the  Missouri,  to  be  secured  by  side  contraction  works  and  shore 
protection,  assisted  by  dredging,  the  permanent  constriction  work 
to  cost  about  $20^000,000,  in  addition  to  all  expenditures  already 
made,  and  its  mamtenance  to  cost  about  $400,000  per  year;  and, 
with  a  view  to  the  prompt  execution  of  such  project,  tnis  report  fur- 
ther recommended  an  immediate  appropriation  of  $450,000  tor  addi- 
tional dredging  plant  and  $250,000  per  year  for  three  years'  operation 
of  the  same,  together  with  $300,000  per  year  for  permanent  construc- 
tion works  and  temporary  expedients  until  the  results  of  such 
dredging  should  be  known  and  should  allow  a  revision  of  the  project. 
The  river  and  harbor  acts  of  March  3,  1905,  and  of  March  2,  1907, 
appropriated  or  authorized  contracts  and  work  to  the  amount  of 
$1,450,000  for  the  new  plant  and  for  its  operation  for  five  years 
(1906,  1908  to  1911),  ana  the  latter  act  provides  that  the  sums  now 
available  shall  be  expended  in  the  operation  and  maintenance  of 
dredging  plants  already  constructed  and  in  temporary  expedients  of 
channel  regulation  connected  with  such  operation,  and  m  mainte- 
nance and  repair  of  the  permanent  works  already  constructed,  and 
that  such  portion  of  the  $250,000  per  year  as  is  not  necessary  for 
the  above  work  may  be  expended  in  construction  of  permanent  works 
of  channel  regulation.  The  dredgiug  has  required  annually  so  much 
of  this  appropriation  that  only  about  $30,000  to  $50,000  per  year 
has  been  available  for  the  less  urgent  work.  The  action  of  Congress 
up  to  the  present  time  has  therefore  followed  the  recommendations 
or  the  Board's  report  of  November  12, 1903.  except  that  it  has  ullowed 
only  a  small  portion  (about  $150,000  total  during  four  years)  of  the 
appropriations  to  be  used  upon  the  repair  and  maintenance  and 
new  construction  of  permanent  works  instead  of  $300,000  per  year 
recommended  therefor  by  the  1903  Board  for  the  years  of  experi- 
mental dredging.  The  results  of  the  dredging  work  above  author- 
ized and  done  now  show  that  the  1881  project,  as  revised  by  the  1903 
Board,  needs  no  further  revision  other  tnan  to  add  urgent  recom- 
mendations for  annual  appropriations  large  enough  to  allow  of  the 
completion  of  the  $20,000,000  project  within  a  reasonable  term  of 
years.  This  view  is  also  confirmed  by  the  recent  report  of  the  spe- 
cial Board  on  Examination  and  Survey  of  the  Mississippi  River 
from  the  Lakes  to  the  Gulf,  dated  Marcn  20,  1909,  which  virtually 
recommends  the  early  completion  of  the  1881  project  as  indorsed 
and  modified  by  the  1903  Board,  and  which  puts  its  cost  at  about 
$21,000,000  ($1,000,000  bemg  added  to  compensate  for  the  deterio- 
ration of  permanent  works  during  recent  years  while  their  repair  has 
been  prevented  by  lack  of  recommended  appropriations). 

Continuing  contracts  for  $250,000  for  the  year  commencing  July 
1,  1910,  are  already  authorized  by  the  act  of  March  2,  1907,  to  he 
provided  for  in  the  next  simdry  civil  act;  but  in  addition  thereto 
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the  $300,000  per  year  for  repair,  maintenance,  and  new  construction 
of  permanent  works  recommended  by  the  1903  Board,  after  increase 
to  $400,000  to  partially  compensate  for  deficiencies  since  1903,  should 
also  be  authonzed  for  the  coming  year  to  provide  for  checking  fur- 
ther serious  destruction  and  depreciation  or  existing  works. 

The  object  of  the  previous  and  present  plans  of  improvement  is 
to  obtain  and  maintain  a  minimum  depth  at  standard  low  water 
of  6  feet  from  the  mouth  of  the  Missouri  to  St.  Louis  and  of  8 
feet  from  St.  Louis  to  the  mouth  of  the  Ohio. 

The  amount  expended  to  June  30,  1909^  was  $12,718,126.03, 
exclusive  of  $180,000  allotted  hj  acts  to  projects  for  improvement 
between  the  lUinois  and  Missoiui  rivers,  including  Alton  Harbor. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
permanent  improvement  of  the  entire  extent  of  the  river  from  St. 
Louis  to  Cairo,  and  during  recent  years  practically  the  maintenance 
of  the  depths  required. 

The  new  appropriation  asked  for  is  the  estimated  expenditure 
for  one  year  only,  and  should  be  increased  by  authorization  under 
continuing  contracts  for  other  3rears  by  at  least  the  same  sum  annu- 
ally imtil  a  new  plan  is  authorized  by  Congress. 

It  is  proposed  to  expend  the  new  appropriation  asked  for  in  dredging 
and  in  such  temporary  and  permanent  improvements  as  may  be 
necessary  and  authorized  by  law. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1909. 
was  $341,824.44,  and  includes  $2 13,932.76. expended  for  dredges  and 
dredging,  the  remainder  going  to  the  care  of  plant  and  to  the  main- 
tenance and  repair  of  existing  works  of  revetment,  which  had  been 
much  damaged  by  the  action  of  the  river  and  were  urgently  in  need 
of  such  work.  The  total  amount  thus  far  expended  for  temporary 
channel  improvement  is  $1,422,541.32,  much  of  which  Has  been  for 
dredging  plant  that  is  now  on  hand  and  available  for*  future  work. 
The  approximate  value  of  this  dredring  plant  is  $509,890.42,  having 
been  considerably  augmented  by  the  completion  and  adcution  (3 
the  two*new  dredges  referred  to. 

This  improvement  has  probably  had  a  beneficial  influence  on 
freight  rates,  as  the  rates  to  localities  reached  by  water  are  well 
known  to  be  lower  than  those  remote  from  this  advantage,  but  an 
accurate  estimation  of  such  effect  is  impracticable. 

During  the  past  year  there  was  maintained  a  channel  depth  of  8 
feet  during  the  entire  season  when  the  river  was  unobstructed  by  ice, 
except  for  short  periods  at  several  places  the  depths  were  7  feet 
until  dredges  could  be  brought  into  action  upon  these  shoals,  when 
the  required  depth  was  quickly  obtained;  and  at  two  places,  Chain 
of  Rocks  and  Grand  Tower,  where  7  feet  was  the  maximum  obtained, 
due,  at  the  former  to  the  location  of  the  channel  across  the  soUa 
rocK,  and  at  the  latter  to  the  natural  silting  up  and  closing  of  the 
chute  east  of  Grand  Tower  Island,  forcing  the  boat  channel  to  the 
west  of  that  island  over  a  bar  of  gravel  and  small  bowlders  which 
could  not  be  moved  by  the  suction  type  of  dredges  in  use. 

The  river  at  St.  Louis  reached  a  high-water  stage  of  26.9  feet 
above  standard  low  water  (4  feet  St.  Louis  gauge)  on  July  1,  1908, 
and  a  low-water  stage  of  6.4  feet  below  standard  low  water  on  Janu- 
ary 12,  1909. 
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With  the  present  appliances  and  such  others  as  are  authorized 
for  the  temporary  improvement  of  low-water  channels  and  for  works 
of  permanent  improvement,  it  is  expected  that  a  navigable  depth 
of  about  8  feet  can  be  maintained  between  St.  Louis  and  Cairo  durmg 
all  stages  of  river  open  to  navigation. 

RecapituMxon  of  arnirnercial  statistics. 


1905. 

1906. 

1907. 

1908. 

Receipts  and  shipments  at  St,  Louis 

Tons. 
370,425 
6,684.949 
09,729 

TffM. 

416.855 

7,374,978 

02,238 

Tons. 
368,075 
8,905,542 
65,467 

Tom. 
366,020 

TransWred  by  Xerrles  at  St.  Louis 

5,600,765 

Shipped  from  landings  between  St  Louis  and  Cabo. . . . 

8,173 

Total 

7,125,103 

7,854,071 

9,339,064 

6,974,858 

July  1,  1908,  balance  unexpended 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909. . 
June  30,  1909,  miscellaneous  receipts 


June  30,  1909,  amount  expended  duiring  fiscal  year,  for  maintenance 
of  improvement 

July  1,  1909,  balance  unexpended 

July  1,  1909,  outstanding  liabilities 

July  1,  1909,  balance  available 

Amount  (estimated)  required  for  completion  of  existing  project. . 


1376, 703. 86 

250, 000. 00 

23, 232.  22 

649,936.08 

a  341, 843. 07 

6  308,093.01 
16, 519. 03 

6  291,573.98 

c  17, 501, 654. 55 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime 
30,  1911.  for  works  of  improvement  and  for  maintenance,  exclu- 
sive of  the  balance  unexpended  July  1,  1909 tf  250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jime  4, 1897,  ana  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  2.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  ROCK  ISLAND, 

ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  S.  Rich6,  Corps  of  Engi- 
neers.    Division  engineer,  Col.  W.  H.  Bixby,  Corps  of  Engineers. 

1,  Operating  sriag  boats  and  dredge  boats  on  upper  Mississippi 
River  and  tributaries, — ^By  the  river  and  harbor  act  of  August  11, 1888, 

Erovision  was  made  for  securing  the  uninterrupted  work  of  snag 
oats  and  dredge  boats  on  the  upper  Mississippi  River  under  a  per- 
manent appropriation,  the  sum  so  expended  not  to. exceed  $25,000 
annually. 

<»  Deduct  118.63  expended  in  June,  1909,  on  account  of  inspections  for  the  latbmian 
Canal  Commission,  which  had  not  been  refunded  at  the  end  of  the  fiscal  year,  leaving 
net  amount  of  $341,824.44  expended  upon  the  improvement. 

6  From  this  amount  deduct  $10,000,  allotment  carried  to  the  surplus  fund  June 
30,1909. 

« Project  of  1881  as  modified  in  1905. 

^This  estimate  refers  only  to  the  work  which  ConCTess  has  specificalljr  provided 
for  under  the  continuing-contract  authorization  of  March  2,  1907,  and  is  the  full 
amount  allowed  by  said  authorization.  For  the  reasons  ^ven  in  the  text  of  thin 
report  the  appropriation  of  the  additional  sum  of  $400,000  is  recommended 
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By  river  and  harbor  act  of  March  2, 1907,  the  annual  appropriation 
for  operating  snag  boats  on  the  upper  Mississippi  River  was  made 
available  for  similar  purposes  on  the  Illinois  River  from  its  mouth 
to  Copperas  Creek. 

By  river  and  harbor  act  of  March  3,  1909,  the  annual  appropriation 
for  operating  snag  boats  was  also  made  available  for  smiiiar  pur- 
poses on  the  Minnesota  River  and  other  tributaries  of  the  upper 
Mississippi  River,  now  or  heretofore  improved  by  the  United  States. 
This  act  extends  the  snag-boat  jurisdiction  on  the  lUinois  River  from 
Copperas  Creek  to  La  Salle,  and  on  the  Minnesota,  the  St.  Croix, 
Chippewa,  Wisconsin,  Black,  Galena,  and  Rock  rivers. 

During  the  past  fiscal  year  the  snag  boat  David  Tipton  (formerly 
Colonel  A,  Mackenzie)  was  employed  from  July  1  to  November  12, 
1908,  and  from  April  3  to  June  30,  1909,  in  removing  snags  and  other 
obstructions,  ana  otherwise  assisting  the  interests  of  navigation  in 
the  Mississippi  River  between  Minneapolis  and  the  mouth  orMissouri 
River,  in  the  Illinois  River  from  its  mouth  to  La  Salle,  and  in  the 
Minnesota  River. 

The  U.  S.  dipper  dredge  Vulcan  was  employed  from  July  9  to  the 
middle  of  August  in  removing  obstructions  in  front  of  St.  raul,  and 
at  several  other  locaUties  between  St.  Pai^l  and  Fountain  City. 

The  total  amount  expended  for  snag-boat  service  to  June  30,  1909, 
was  $1,049,584. 

The  total  quantity  of  freight  transported  on  the  upper  Mississippi 
River  during  the  calendar  year  1908  was  about  2,581,857  tons  and 
the  ton-miles  227,761,355;  m  1907,  3,919,440  tons,  and  532,899,223 
ton-miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1909, 
was  $25,000. 

(See  Appendix  Y  1.) 

j?.  Mississippi  River  between  Missouri  River  and  Minneapolis, 
Minn, — Between  Missouri  River  and  St.  Paul,  Mirm, — ^Under  this 
head  is  carried  on  the  improvement  of  through  navigation  and  also 
such  special  harbor  or  levee  work  as  is  provided  for  by  Congress. 
Systematic  work  was  begun  in  1878,  and  such  good  results  have  oeen 
secured  as  to  demonstrate  that  with  a  continuance  of  operations  under 
liberal  appropriations  the  low-water  channel  of  the  Mississippi  River 
between  St.  Paul  and  the  Missouri  River  can  be  made  sumciently 
deep,  available,  and  permanent  to  satisfy  the  demands  of  commerce. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  upstream  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered. 

The  original  project  for  the  improvement,  adopted  in  1879,  pro- 
posed the  contraction  of  the  channel  or  waterway  by  means  of  wing 
and  closing  dams  to  such  an  extent  as,  by  means  of  the  scour  causeo, 
to  afford  a  channel  of  sufficient  width  and  of  a  depth  of  4^  feet  at  low 
water.  There  was  expended  under  the  original  project  and  the  pro- 
visional modified  project  of  1897  to  June  30,  1909,  $12,104,097.72, 
of  which  about  $750,000  was  applied  to  maintenance.  At  that  date, 
and  for  many  years  previous,  the  condition  of  the  channel  was  such 
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as  to  permit  the  passage  of  the  largest  river  boats  at  very  low  stages 
to  St.  Paul.  It  should  be  noted  that  of  the  amount  above  stated, 
$1,058,000  has  been  expended  for  harbors  and  levees  not  connected 
with  through  channel  improvement,  and  that  there  is  still  available 
for  these  purposes  $5,105.01. 

TTie  existing  proiect,  for  the  purpose  of  ultimately  securing  and 
maintaining  a  aeptn  of  6  feet,  was  adopted  by  Congress  March  2, 
1907,  and  is  given  in  full  with  detailed  estimate  in  House  Document 
No.  341,  Fifty-ninth  Congress,  second  session.  It  provides  for  fur- 
ther contraction  of  the  channel,  for  auxihary  dredgmg,  for  a  lateral 
canal  at  Rock  Island  Rapids  and  deepemng  Des  Moines  Rapids 
Canal,  for  repairs  to  existing  work  and  tor  maintenance  during  con- 
struction. The  estimate  of  cost,  which  does  not  include  work  be- 
tween St.  Paul  and  Minneapolis,  is  $20,000,000,  provided  it  be  com- 
pleted within  twenty  years,  and  for  care  and  maintenance  after  com- 
pletion, $300,000  per  annum.  The  said  act  appropriated  $500,000, 
and  authorized  contracts  for  prosecuting  this  work  to  the  amount  of 
$1,500,000  additional,  of  which  $500,000  is  yet  to  be  appropriated, 
and  limited  the  cost  of  work  for  each  year  to  $500,000  for  three 
years.  To  June  30,  1909,  the  amoimt  expended  on  this  project  was 
$911,420.62. 

During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  government  plant  in  vicinity  of  Alma  and  Pine  Island,  between 
Minneopa  and  La  Moille,  at  Richmond  Island,  in  vicinity  of  North 
Buena  Vista,  Guttenberg,  and  Eagle  Point,  at  Rock  Island  Rapids, 
in  vicinity  of  Gilberts  Island,  at  Atlas  Island  and  Hickory  Chute,  and 
under  formal  contract  in  Cassville  Chute  and  Guttenberg  channel, 
above  New  Boston,  at  Benton  Island,  and  in  vicinity  of  Buzzard, 
Hadley,  Fabius,  and  Armstrong  islands.  At  all  locaUties  where 
work  was  performed  good  results  were  obtained. 

With  the  expenditure  during  the  past  year  an  increased  depth  was 
obtained  at  several  localities.  Needed  repairs  were  made  to  dams 
and  shore  protections  that  were  broken,  settled,  or  otherwise  damaged. 

The  maximimi  draft  that  could  be  carried  June  30,  1909,  from  the 
Missouri  River  to  St.  Paul,  658  miles,  at  mean  low  water  (stage  1.5 
above  extreme  low  water)  was,  as  nearly  as  could  be  ascertained,  4.5 
feet.  During  the  past  year,  on  account  of  prevailing  high  stages  of 
the  river,  there  has  been  at  no  point  less  than  7  feet  (except  for  about 
four  weeks  in  September)  except  at  the  Des  Moines  Rapids  Canal. 

The  navigation  interests  are  important,  although  mush  less  than 
in  former  years,  owing  to  the  gradual  decrease  of  the  handling  of  logs 
and  manufacture  of  lumber.  The  amount  of  freight  carried  during 
the  season  of  1908  was  about  2,581,857  tons,  having  an  approximate 
valuation  of  $33,295,531,  the  tonnage  being  about  34  per  cent  and 
the  valuation  9  per  cent  less  than  in  1907.  The  number  of  ton- 
miles  was  227,761,355. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  used  in 
the  continuation  of  improvement  work  in  accordance  with  the  6-foot 
project  adopted  by  Congress,  March  2, 1907,  for  the  purpose  of  exten- 
sion of  benefits  or  navigation.  It  is  the  estimated  expenditure  for 
one  year  only. 

An  instance  of  the  effect  of  river  improvement  and  water  competi- 
tion on  freight  applying  to  that  portion  of  the  Mississippi  River  in 
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question,  taken  from  a  report  of  the  Upper  Mississippi  River  Improve- 
ment Association,  is  here  given: 

A  comparison  of  freight  rates  between  points  having  water  competition  and  an  inland 

point. 


From— 

To- 

Miles. 

Route. 

Classes. 

1. 

2. 

3. 

4. 

6. 

St  Louis 

st  Paul 

573 
729 
643 

Rail 

Boat.... 
RaU 

10.63 
.40 
1.30 

LOO 

$0.42 
.27 
.97 

10.26 
.17 
.84 

ia2i 

Do 

Do 

do 

Oklahoma 

.14 
.67 

While  it  is  not  claimed  that  river  improvements  are  solely  respon- 
sible for  the  great  difference  in  freight  rates  above  shown,  it  is  well 
known  that  wherever  water  competition  exists,  whether  bv  river, 
canal,  or  lake,  its  effect  on  freight  rates  is  always  beneficial  to  the 
pubUc,  and  that  so  long  as  the  navigation  of  the  Mississippi  River  is 
feasible,  and  largely  in  proportion  to  its  feasibiUty,  such  benefits  will 
accrue,  even  if  but  httle  river  commerce  is  actually  carried  on. 

It  is  noted  that  the  rate  charged  by  the  railroads  on  both  banks  of 
the  river  on  freight  from  St.  Louis  to  St.  Paul  is  about  50  per  cent 
greater  than  that  charged  by  steamboats,  and  that  the  railroad  rate 
to  an  inland  point  having  no  water  competition,  but  at  about  the 
same  distance,  is  more  than  200  per  cent  greater.  The  same  ratio 
prevails  for  less  distances. 

General  Freight  Agent  Lusk,  of  the  principal  line  of  steamers  on 
the  upper  Mississippi,  the  Diamond  Jo,  says: 

With  the  improvement  of  the  river  there  would  be  a  laige  increase  in  the  freight 
traffic,  for  frequently  during  the  past  season  by  refusing  heavy  freight  shipments  we 
could  run  our  steamboats  to  St.  Paul  and  take  care  of  the  passenger  traffic,  but  on 
account  of  the  low  water  our  earnings  from  freight  were  materially  decreased. 

From  information  furnished  by  lumbermen  and  raft-boat  owners 
it  is  learned  that  the  rate  per  ton-mile  on  logs  and  lumber  floated 
down  the  river  to  various  points  ran  from  one-half  mill  to  IJ  mills, 
the  average  rate  being  about  1  mill  ($0,001). 

The  lowest  rate  by  rail  for  lumber  in  carload  lots  between  upper 
Mississippi  River  pomts,  ascertained  from  actual  shipments  by  tnis 
office  from  St.  Paul  to  Fountain  City,  Rock  Island,  and  Keokuk  is 
6  mills  per  ton-mile.  This  indicates  a  saving  in  freight  by  river  of 
5  mills  per  ton-mile,  or  $982,215  on  the  logs  and  lumber  moved  dur- 
ing 1908. 

A  classification  of  the  freight  carried  by  steamboats  in  1908  was 
found  impracticable,  but  on  the  least  favorable  showing  in  above 
table  the  saving  was  $0.07  per  100  pounds  for  600  miles,  or  $0.00233 

Eer  ton-mile,  which  amounts  in  round  numbers  to  $66,770.  It  is  to 
e  remembered  that  benefit  also  accrues  to  the  pubUc  in  the  reduc- 
tion, due  to  the  river,  of  rates  on  freight  carried  oy  rail,  the  amount 
of  which  freight,  although  not  definitely  known,  is  thought  to  be 
much  greater  than  that  carried  by  boats.  Were  the  improvement 
of  the  river  to  be  abandoned  and  no  further  navigation  practicable, 
the  loss  to  the  public  during  each  year,  on  the  basis  of  the  rates  to 
inland  points,  would  be  several  millions. 
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The  continued  prosecution  of  the  improvement  to  a  greater  extent 
than  in  recent  years  seems  advisable,  m  order  that  the  condition  of 
the  river  for  through  navigation  may  be  maintained  and  more  rapidly 
improved.  It  is  not  anticipated  that  any  further  material  reduction 
in  freight  rates  on  the  adjacent  railways  will  thus  be  had,  but  there 
would  otherwise  be  danger  that  any  lessened  efficiency  of  the  river 
for  navigation  would  soon  result  in  an  increase  in  freight  rates,  and 
the  volume  of  freight  that  mi^ht  thus  be  affected  is  so  great  that  a 
very  small  increase  on  these  rail  rates  would  annually  exceed  in  total 
amount  the  recent  annual  appropriations  for  the  portion  of  the 
Mississippi  River  in  question. 

For  constructing,  repairing,  and  revetting  the  Flint  Creek  to  Iowa 
River  levee  and  tor  protecting  adjacent  river  bank  there  has  been 
expended  to  June  30,  1909,  $310,000.  During  the  past  year  an 
additional  allotment  of  $10,000  having  been  made  in  the  sundry 
civil  act  of  May  27,  1908,  the  shore  protection  at  Crutchfield  Prairie 
was  repaired  and  extended  1,692  feet  and  1,500  linear  feet  of  shore 

I)rotection  was  constructed  in  section  6  on  the  Iowa  River.  This 
evee  runs  from  a  point  about  7  miles  up  the  Iowa  River  down  the 
west  bank  of  that  river  and  of  the  Mississippi  River  to  FUnt  Creek 
near  BurUngton,  Iowa. 

For  dredging  Quincy  Bay  there  has  been  expended  to  June  30, 
1909,  $129,481.36,  and  for  Quincy  Bay  and  bar  at  Quincy  $26,178.21 
additional.  No  work  was  done  under  this  allotment  durmg  the  year, 
and  the  unexpended  balance  is  $640.81. 

For  the  construction  of  a  harbor  of  refuge  below  Davenport,  Iowa, 
there  has  been  expended  to  June  30,  1909,  $13,068.05,  for  raising  ana 
repairing  the  dam  at  the  head  of  Rockingham  Slough  and  for  dredging, 
sinlring  cribs,  and  driving  piles.     No  work  was  done  during  the  year. 

For  the  channel  and  harbor  at  Hannibal,  Mo.,  there  has  been  ex- 
pended to  June  30,  1909,  $59,762.67.  No  work  was  done  during  the 
past  year. 

For  the  harbor  at  Muscatine,  Iowa,  there  has  been  expended  to 
June  30,  1909,  $43,148.60.     No  work  was  done  during  the  past  year. 

For  the  harbor  of  refuge  at  Pepin,  Wis.,  on  Lake  Pepin,  there  has 
been  expended  to  June  30,  1909,  $25,500.  During  the  year  the  pier, 
the  construction  of  which  had  been  delayed  for  several  years  by  nigh 
water,  was  completed. 

For  dredging  at  harbors  and  landing  places,  under  allotments 
amounting  to  $100,000,  there  has  been  expended  to  June  30,  1909, 
$78,000.  Satisfactory  work  was  done  during  the  past  year  at  Red- 
wing, La  Crosse,  Eagle  Point,  Cassville,  Prairie  du  Chien,  Moline, 
Quincy,  and  Hamburg. 

July  1,  1908,  balance  unexpended $640, 693. 37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 500,000.00 

Miscellaneous  receipts 511.  75 

1, 141, 205. 12 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         645,920.52 

July  1,  1909,  balance  unexpended 495, 284.  60 

July  1, 1909,  outstanding  habilities 40,017.80 

Julyl,  1909,  balance  available 455,266.80 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $80, 935.  92 

Amount  (estimated)  required  for  completion  of  existing  project 18,500,000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911.  for  works  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1, 1909 «  500, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jime  4,  1897. 

(See  Appendix  Y  2.) 

S.  Operating  and  care  of  Des  Moines  Rapids  Canal  and  dry  dock. — 
During  the  past  fiscal  year  the  Des  Moines  Rapids  Canal  was  open 
for  navigation  two  hundred  and  fortv-nine  days,  during  which  time 
there  passed  through  it  1,180  steamboats  and  261  barges,  carrying 
34,242  passengers,  7,878  tons  of  merchandise,  and  2,500  bushels  of 

Eain.  There  also  passed  through  the  canal  600,000  feet  b.  m.  of 
mber,  10,903,000  feet  of  logs,  100,000  shingles,  and  100,000  laths. 
This  statement  is  about  the  same  as  that  of  the  previous  year,  but 
is  of  little  value,  as,  on  accoimt  of  high  stages  of  water,  most  of 
the  traffic  passed  over  the  rapids  instead  of  through  the  canal. 

The  draft  afl'orded  by  the  canal  is  5  feet  at  extreme  low  water, 
which  may  be  increased  to  6  feet  at  high  stages.  There  are  three 
locks  having  an  available  length  of  325  feet  ana  width  of  78.5.  The 
minimum  width  of  the  canal  prism  at  water  surface  is  200  feet. 

The  dry  dock  was  in  constant  use  during  the  entire  year. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by 
an  indefinite  appropriation  made  by  act  of  July  5,  1884,  as  amended 
and  reenacted  by  section  6  of  the  river  and  harbor  act  of  March  3, 
1909. 

The  total  expenditures  to  June  30, 1909,  amoimted  to  $1,347,203.88 
of  which  $43,185.70  was  expended  during  the  past  year. 

(See  Appendix  Y  3.) 

4.  Mississippi  River  at  Moline,  lU. — ^The  river  and  harbor  act  of 
March  3,  1905,  adopted  a  definite  project  for  improving  Mississippi 
River  at  Moline  by  excavating  a  channel  250  feet  wide  and  4  feet 
deep  at  low  water  from  the  city  of  Moline  to  the  head  of  the  so-called 
arsenal  dike  above  the  city,  and  a  similar  channel  connecting  with 
the  main  river  by  means  of  a  lock  and  dam  at  the  foot  of  Benhams 
Island  opposite  the  city,  at  an  estimated  cost  of  $386,000  and 
$10,000  annually  for  operation,  care,  and  maintenance. 

The  entire  amount  of  the  estimate  has  been  appropriated. 

The  amount  expended  to  Jime  30,  1909,  is  $372,825.42. 

The  lock  was  practically  completed  and  opened  to  navigation 
December  23,  1907. 

Some  work  was  done  in  removing  rock  from  the  upper  approach 
and  in  dredging  mud  and-  sand  near  head  of  Arsenal  Island. 

For  reference  to  the  approved  project,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  page  429. 

a  This  estimate  is  for  the  full  amount  of  the  approximate  annual  expenditures 
for  this  work  fixed  by  Congress  in  the  continuing-contract  authorization  or  March  2, 
1907.  It  is  noted  that  at  this  rate  from  thirty-five  to  forty  years  will  be  required  to 
complete  the  existing  project.  In  his  report  herewith  (Appendix  Y  2)  the  district 
engineer  officer  recommends  that  the  next  fiscal  year  appropriation  be  $1,500,000, 
and  his  opinion,  that  prosecution  of  this  improvement  is  advisable  to  a  greater  extent 
than  has  been  authorized  in  recent  years,  is  concurred  in. 
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July  1, 1908,  balance  unexpended $16,030.30 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2,855.72 

July  1, 1909,  balance  imexpended 13, 174. 58 

July  1,  1909,  outstanding  liabilities , 217. 80 

July  1,  1909,  balance  available 12, 956. 78 

(See  Appendix  Y  4.) 

6.  Overating  and  care  of  Mississippi  River  improvement  ai  MoliTte, 
lU. — ^Tnis  lock,  which  admits  boats  to  Moline  and  also  forms  a  Unk  in 
the  6-foot  channel  improvement  of  Rock  Island  Rapids,  was  for- 
mally opened  to  navigation  December  23,  1907.  During  the  past 
fiscal  year  the  lock  was  in  use  259  days,  during  which  time  tnere 
passed  through  it  2,713  boats  and  1.132  barges,  carrying  46,693  tons 
of  freight  ana  43,112  passengers.  As  the  lock  was  in  operation  only 
a  portion  of  the  previous  year,  no  accurate  comparison  of  traffic  can 
be  made. 

The  draft  afforded  by  the  lock  is  6  feet  at  extreme  low  water.  It 
has  an  available  length  of  325  feet  and  width  of  80  feet. 

The  cost  of  operating  and  care  of  Moline  lock  is  provided  for  by 
an  indefinite  appropriation  made  hj  act  of  July  5, 1884,  as  amended 
and  reenacted  by  section  6  of  the  river  and  harbor  act  of  March  3, 
1909.  The  expenditures  to  June  30, 1909,  amounted  to  $14,799.03,  of 
which  $10,000  was  expended  during  the  past  year. 

(See  Appendix  Y  5.) 

6.  OperaMrig  and  care  of  Milan  section  of  Illinois  and  Mississippi 
Canal f  lU. — ^This  portion  of  the  canal  is  4}  miles  in  length,  sur- 
mounting a  fall  or  18  feet,  and  was  formally  opened  to  navigation 
April  IT,  1895.  During  the  past  fiscal  year  the  canal  was  in  use  260 
days,  during  which  time  there  passed  tlirough  it  1,756  boats  and  745 
barces,  carrying  12,512  tons  of  freight  and  9,336  passengers. 

The  commercial  traffic  was  about  the  same  as  that  of  the  previous 
year. 

The  draft  afforded  by  the  canal  is  7  feet. 

The  locks,  3  in  number,  have  a  length  of  170  feet  between  miter 
sills  and  a  width  of  35  feet.  The  cost  of  operating  and  care  of  the 
canal  is  provided  for  by  an  indefinite  appropriation  made  by  act  of 
July  5, 1884,  as  amended  and  reenacted  by  section  6  of  the  nver  and 
haroor  act  of  March  3,  1909. 

The  expenditures  to  June  30,  1909,  amounted  to  $128,730.38,  of 
which  $19,700  was  expended  during  the  past  year. 

(See  Appendix  Y  6.) 

7.  lUinoisf  and  Mississippi  Canal:  Improvement  of  RocJc  River 
pool. — ^With  funds  provided  from  the  appropriation  for  construction  of 
the  canal  during  1908,  suction  dredge  Geyser  was  employed  for  one 
week  removing  sand  to  the  amount  of  4,274  cubic  yards  from  the 
lower  approach  to  Lock  29  and  in  Anderson  Chute.  Drill  boat  103 
and  dipper  dredge  Ajax  were  employed  from  September  1  to  Novem- 
ber 20,  1908,  in  blasting  and  removing  rock  between  Lock  29  and 
Anderson  Island  and  at  Hilliers  Island.  In  this  work  about  3,959 
cubic  yards  of  rock  and  3,165  cubic  yards  of  sand  were  removed. 
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Buoys  and  channel  marks  were  placed  and  considerable  snagging 
done. 

In  1909  work  was  resumed  in  April  with  drill  boat  lOS  and  dredge 
Ajax  and  was  carried  on  to  June  30  at  Hilliers  Island  and  below 
Lock  29.  The  project  for  improvement  from  Lock  29  to  Hilliers 
was  changed  to  give  a  width  or  200  feet  and  to  throw  the  channel  to 
the  south  of  Andersons  Island. 

The  amount  expended  on  this  improvement  is  $42,399.29,  and 
during  the  year  $22,399.29. 

(See  Appendix  Y  7.) 

8,  Operating  and  care  of  Oalena  River  imjfrovementj  lUinois. — ^This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River,  was 
purchased  by  the  United  States  in  March,  1894,  under  provisions  of 
the  act  of  September  19.  1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  235 
days,  in  whicn  time  there  passed  through  it  4,750  steamboats, 
launches,  and  barges,  carrjring  16,093  passengers  and  15,166  tons  of 
merchandise,  which  traffic  is  four  times  as  great  in  merchandise  and 
about  70  per  cent  greater  in  boats  than  the  previous  year. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as 
limited  by  the  depth  on  the  lower  miter  sill  of  the  lock,  which  has  an 
available  length  of  280  feet  and  width  of  52  feet. 

Tlie  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  an  indefinite  appropriation  made  by  act  of  July  5,  1884,  as 
amended  and  reenacted  by  section  6  of  the  river  and  harbor  act  of 
March  3,  1909,  and  the  amount  exoended  to  June  30,  1909,  is 
$81,407.44,  of  which  $4,500  was  expended  during  the  year. 

(See  Appendix  Y  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  ST.  PAUL, 
MINNESOTA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Francis  R.  Shunk,  Corps  of 
Engineer^.     Division  engineer.  Col.  W.  H.  Bixby,  Corps  of  Engineers. 

1,  Mississippi  River  between  St  Paul  and  Minneapolis,  Minn. — 
This  section  of  the  Mississippi  River,  from  the  Chicago,  St.  Paul, 
Minneapolis  and  Omaha  Railway  briage  in  St.  Paul  to  Washington 
Avenue  Bridge  in  Minneapolis,  is  11.4  miles  long.  Before  improve- 
ment, boats  (&awing  3  feet  could  go  up  at  ordinary  low  water  as  far  as 
the  mouth  of  the  Minnesota  River,  2.66  miles  above  the  Chicago,  St. 
Paul,  Minneapolis  and  Omaha  Railway  bridge.  From  the  Minne- 
sota River  to  the  present  site  of  Dam  No.  2,  a  distance  of  6.56  miles, 
there  was  a  channel  about  2^  feet  deep,  but  on  account  of  the  velocity 
of  the  current  upstream  freighting  was  difficult  and  unprofitable. 
From'  this  point  to  the  Washington  Avenue  Bridge,  a  distance  of  2.18 
miles,  the  depth  was  not  more  than  2  feet  at  ordinary  low  stage,  and 
the  velocity  such  as  effectually  to  prevent  navigation.  Before  1894 
work  was  done  in  this  part  of  the  river  under  allotments  from  the 
appropriations  for  **  Improving  the  Mississippi  River  from  the  land- 
ing on  the  west  bank  below  the  Washington  Avenue  Bridge,  Minne- 
apolis, to  the  Des  Moines  Rapids. "  A  total  amount  of  $59,098.70 
was  thus  expended  in  dredging,  bank  protection,  and  construction  of 
wing  dams.  As  a  result  considerable  improvement  was  made  in  the 
navigable  reaches,  but  the  limits  of  navigation  were  not  extended. 
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In  1894  a  separate  project  was  adopted  for  the  Mississippi  River 
between  St.  Paul  and  Minneapolis.  It  provided  for  two  locks  and 
dams:  One  (No.  1)  just  above  the  moutn  of  Minnehaha  Creek,  and 
3.68  miles  above  the  Minnesota  River,  to  have  a  lift  of  13.3  feet;  an- 
other (No.  2).  2.88  miles  above  No.  1  and  2.18  miles  below  Washing- 
ton Avenue  ]Bridge,  Minneapolis,  to  have  a  lift  of  13.8  feet.  The  lock 
chambers  were  to  be  80  feet  by  334  feet,  and  the  depth  on  the  lower 
miter  sills  5  feet  at  low  water. 

This  project  was  modified  by  the  act  of  March  2,  1907,  which  re- 
c|uires  a  channel  depth  of  6  feet  instead  of  5  feet.  This  will  make 
it  necessary  to  increase  the  lifts  of  the  two  dams,  and  to  take  meas- 
ures for  increasing  the  depth  on  the  lower  miter  sill  of  Lock  No.  1 
to  6  feet  at  low  water;  but  funds  for  this  work  have  not  as  yet  been 
provided  by  Congress. 

The  river  and  harbor  act  approved  March  3,  1899,  authorized  the 
completion  of  Lock  and  Dam  No.  2,  together  with  Lock  and  Dam  No. 
1,  imder  continuing  contracts  or  otherwise,  at  a  total  cost,  for  both 
locks  and  dams,  of  $1,166,457.  An  increase  in  the  limit  of  cost  to 
$1,466,000  was  authorizea  by  the  river  and  harbor  act  approved 
March  3,  1905.  This  act  authorized  continuing  contracts  tor  the 
completion  of  the  work  in  the  sum  of  $299,543,  or  which  $59,543  still 
remains  to  be  appropriated. 

The  amount  expended  under  this  project  to  June  30,  1909,  was 
$1,149,453.47.  of  which  $2,792.43  was  for  maintenance. 

Ix>ck  and  Dam  No.  2  is  now  completed  and  has  been  in  operation 
since  May,  1907.  Lock  No.  1  is  completed,  except  some  backfilling, 
lock  gates,  and  maneuvering  machinery,  but  no  work  has  yet  been 
done  on  Dam  No.  1 .     The  whole  project  is  about  75  per  cent  completed. 

Until  the  completion  of  Lock  and  Dam  No.  1,  the  work  can  not 
have  much  benencial  eflFect  on  the  navigability  of  the  river. 

The  river  and  harbor  act  approved  i&rch  3,  1909,  provided  for  the 
examination  of  the  river  with  a  view  of  modifying  the  project.  The 
item  is  as  follows: 

MiflsiBBippi  River,  from  St.  Paul  to  Minneapolia,  with  a  view  to  modification  of  proj- 
ect to  provide  for  increased  depth  and  utilizing  the  surplus  water  for  development  oi 
Sower:  ProvtdedjThskt  if  any  modification  of  the  present  project  be  deemed  advisable 
y  the  Chief  of  En^eers,  no  work  thereon  shall  oe  performed  inconsistent  with  such 
proposed  modifications.  The  Chief  of  Engineers  shall  submit  various  practical  alter- 
native plans  with  the  advantages  of  each. 

A  Board  of  Engineers,  consisting  of  Maj.  Charles  S.  Rich6,  Maj. 
Francis  R.  Shunk,  and  Maj.  Charles  S.  Bromwell,  has  been  appointed 
to  consider  and  report  upon  the  proposed  modification. 

The  usual  variation  or  level  of  water  surface  is  about  8  feet,  with 
a  maximum  variation  of  about  16  feet. 

The  head  of  navigation  for  large  boats  now  is  the  mouth  of  the 
Minnesota  River,  2.7  miles  above  the  Chicago,  St.  Paul,  Minneapolis 
and  Omaha  Railway  bridge  in  St.  Paul.  Tne  reach  from  the  mouth 
of  the  Minnesota  River  to  Minnehaha  Creek,  a  distance  of  3.3  miles, 
is  regularly  used  hj  light-draft  excursion  boats. 

At  the  present  time  the  principal  commerce  is  the  passage  of  logs, 
loose  and  rafted.  During  the  calendar  year  1908,  77,000.000  feet 
b.  m.  of  logs,  approximately  350,000  tons,  with  an  estimatea  value  of 
$1,694,000,  was  floated  down  the  river.  The  excursion  business 
amoimts  to  about  $15,000  per  annum. 
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The  construction  of  the  two  locks  and  dams  will  develop  a  passen- 
ger traffic  between  St.  Paul  and  Minneapolis,  and  is  expected  to  re- 
duce the  freight  rate  on  flour  and  grain  shipped  from  Minneapolis. 

It  is  proposed  to  expend  the  amoimt  estimated  as  a  profitable 
expenditure  during  the  fiscal  year  1911  in  completing  Lock  and 
Dam  No.  1. 

July  1,  1908,  balance  unexpended $167, 423. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 180, 000. 00 

Miacellaneous  receipts 17. 70 

347,440.70 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       88,056.69 

July  1, 1909,  balance  unexpended 259,354.01 

July  1, 1909,  outstanding  liabilities 1,958.54 

July  1, 1909,  balance  available 257, 425. 47 

Amount  (estimated)  required  for  completion  of  existing  project 59, 543. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
Jul3^  1,1909 59,543.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  Z  1.) 

S,  Operating  and  care  of  Lock  No.  2,  Mississippi  River  between  St. 
Paul  and  MinneapoliSy  Minn. — This  lock  and  dam  were  completed 
in  1906,  and  their  maintenance  and  operation  have  been  provided 
for  since  July  1,  1907,  by  allotments  from  the  appropriation  for 
''Operating  and  care  of  canals  and  other  works  of  navigation.'' 

The  amount  expended  to  June  30,  1909,  is  $7,405.28. 

Lock  and  Dam  No.  2  is  the  first  of  a  series  of  two  between  St. 
Paul  and  Minneapolis,  Minn.,  the  object  of  which  was  to  provide 
slack- water  navigation  over  the  stretch  of  river  between  Minnehaha 
Creek  and  the  Washington  Avenue  Bridge,  Minneapolis,  Minn. 
No.  2  is  the  upper  one  of  the  series  and  was  constructed  first  because 
navigation  on  the  section  above  was  difficult  and  hazardous  imder 
the  most  favorable  conditions,  and  virtually  impossible  at  low  stages 
of  the  river. 

Since  the  completion  of  this  lock  and  dam  the  river  above  is 
navigable  up  to  Washington  Avenue  Bridge,  Minneapolis,  for  boats 
drawing  5  feet.  Until  Lock  and  Dam  No.  1  are  completed,  how- 
ever, the  full  benefit  of  Lock  and  Dam  No.  2  can  not  be  felt,  since 
the  river  between  the  two  locks  is  very  difficult  of  navigation  in  its 
present  condition. 

During  the  year  77,000,000  feet  b.  m.  of  logs  passed  the  dam. 
The  weight  of  these  logs  was  about  350,000  tons  and  their  value 
about  $1,694,000. 

(See  Appendix  Z  2.) 

5.  Reservoirs  atheadvxUers  of  Mississippi  River  and  Mississippi 
River  between  Brainerd  and  Grand  Rapids,  Minn. — ^Under  this  title 
are  included  two  entirely  separate  improvements,  which  are  separately 
considered: 
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(a)  Reaervoira  ai  headwatera  of  Miaaiaaippi  River.— These  works 
are  intended  to  improve  navigable  depths  on  the  Mississippi  River 
above  Lake  Pepin.  Before  improvement  the  river  was  subject  to 
fluctuations  of  level  between  wide  limits  and  was  often  unnavigable 
at  low  stages. 

The  project  adopted  in  1880  caUed  for  the  construction  of  forty-one 
reservoirs  in  Minnesota  and  Wisconsin  to  collect  surplus  water  from 
the  precipitation  of  winter,  spring,  and  early  summer,  and  release  it 
S3^tematically  during  low  water  so  as  to  l>enefit  navigation  on  the 
Mississippi  River.  'Die  estimated  cost,  exclusive  of  land  and  flowage 
easements,  was  $1,809,083. 

In  compliance  with  act  of  Congress  of  August  5,  1886,  the  Chief  of 
Engineers,  in  1887,  recommended  that  the  reservoirs  originallv  con- 
templated on  the  St.  Croix,  Chippewa,  and  Wisconsin  nvers  be  not 
constructed.  Subsequent  acts  or  Congress  have  been  in  accord  with 
this  recommendation,  and  the  project  is  considered  as  modified  to  the 
extent  recommended.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  pp.  1681  et  seq.) 

The  act  of  March  2, 1907,  authorized  the  construction  of  a  reservoir 
at  Gull  Lake,  Minnesota,  at  an  estimated  cost  of  $70,000,  provided 
that  the  necessary  land  and  flowage  easements  be  acquired  without 
cost  to  the  United  States.  About  one-third  of  the  flowage  rights 
required  have  been  deeded  to  the  United  States  and  the  rest  are  in 

¥rocess  of  condemnation  bv  private  parties  for  the  United  States, 
he  same  act  authorized  the  reconstruction  of  Sandy  Lake  dam, 
without  a  lock  for  steamboats,  at  an  estimated  cost  of  $75,000. 
This  provision  was  amended  by  section  6  of  an  act  (Public,  No.  163) 
approved  May  28,  1908,  by  striking  out  the  words  ''without  a  lock 
for  steamboats." 

The  total  expenditure  up  to  June  30,  1909,  was  $1,513,160.21,  of 
which  $638,732.56  was  for  original  construction,  $484,298.73  for 
renewal  and  maintenance,  $153,393.11  for  acquisition  of  land  and 
flowage  rights,  including  surveys,  and  the  remainder  for  operating 
expenses,  damages,  and  contingencies. 

The  sum  of  $258.65  has  been  received  on  account  of  refundments 
and  the  sale  of  material. 

Five  timber  dams  were  built,  at  Lake  Winnibigoshish,  Leech  Lake, 
Pokegama  Falls,  Pine  River,  and  Sandy  Lake.  The  first  four  have 
been  rebuilt  in  concrete,  and  the  building  of  a  new  concrete  dam  at 
Sandy  Lake  is  now  in  progress. 

Title  to  6,122  acres  of  land  has  been  acquired,  and  flowage  rights 
on  9,553  acres,  including  283  acres  for  the  proposed  Gull  I^ke 
Reservoir. 

Since  1898  operations  have  been  confined  to  the  completion,  renewal^ 
and  repair  of  existing  works,  surveys,  and  acquisition  of  necessary 
land  and  flowage  easements. 

The  expenditure  as  a  whole  has  resulted  in  benefit  during^  the  low- 
water  season  to  the  navigable  portions  of  the  Mississippi  River  from 
Cass  Lake,  Minn.,  to  Lake  Pepin,  and  incidentally  in  tne  mitigation 
of  the  floods  in  the  river  above  St.  Paul.  The  chief  benefit  has  prob- 
ablv  been  to  commerce  on  the  Mississippi  River  from  St.  Paul  down. 

The  effect  on  freight  rates  has  been  considerable,  both  on  the  upper 
river  and  below  St.  Paul.    Without  the  reservoirs  steamboat  trans- 
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portation  would  scarcely  be  possible  during  low  water  between  Brtun- 
erd  and  Grand  Rapids,  and  freight  would  have  to  be  carried  by 
wagons  at  great  expense.  It  is  a  fact  that  railroad  freight  from  St. 
Paul  to  St.  Louis,  a  distance  of  600  miles,  is  only  5  per  cent  higher 
than  the  rate  from  St.  Paul  to  Chicago,  400  miles;  and  that  steamboat 
freight  rates  to  river  points  below  St.  Paul  are  in  general  about  one- 
third  lower  than  those  of  the  railroads.  Some  portion  of  this  reduc- 
tion is  doubtless  due  to  the  reservoirs. 

(b)  Mississippi  River  beiween  Brainerd  and  Orand  Rapids.  Minn. — 
By  act  of  June  13,  1902,  this  improvement  was  added  to  the  project 
for  reservoirs.  Work  of  snagging,  bowlder  removal,  etc.,  had  been 
done  on  this  part  of  the  river  under  a  project  (now  expired)  for 
*'  Improving  Mississippi  River  above  the  Falls  of  St.  Anthony."  The 
present  project  contemplates  continuation  of  such  work.  No  esti- 
mate of  cost  has  been  adopted. 

Up  to  June  30,  1909,  $19,000.96  had  been  expended.  As  a  result 
the  channel  between  Brainerd  and  Grand  Rapids  was  greatly  improved 
by  removal  of  snags,  overhanging  trees,  bowlders,  etc.  The  maxi- 
mum draft  that  can  be  carried  at  low  water  on  the  Mississippi  River 
above  Brainerd  depends  upon  the  manipulation  of  the  reservoirs. 
The  amount  of  water  discnarged  varies  with  the  requirements  of 
navigation,  but  a  depth  of  4  feet  could  probably  be  maintained 
throughout  the  low-water  season  if  necessary.  The  usual  variation 
in  level  is  about  10  feet.  Cass  Lake,  283  miles  above  Brainerd,  is  the 
head  of  navigation. 

There  are  three  steamboats  and  several  launches  operating  on  the 
Mississippi  River  between  Brainerd  and  Grand  Rapids.  During  the 
season  oi  1908  these  boats  carried  about  1,500  tons  of  miscellaneous 
freight,  of  an  estimated  value  of  $100,000,  and  about  1,700  passengers. 
In  addition  to  the  above  about  256,000,000  feet  b.  m.  of  loose  logs 
and  rafts  of  hard  wood,  poles,  and  pulp  wood  were  floated  over  this 
section  of  the  river.  Tne  combined  weight  of  the  last  two  items  was 
about  1,150,000  tons  and  the  value  about  $5,100,000. 

There  are  no  railroads  paralleling  the  portion  of  the  river  under 
improvement,  and  inhabitants  of  the  adjacent  country  are  dependent 
upon  the  river  as  a  means  of  transportation.  The  work  of  improve- 
ment has  given  a  safer  and  more  commodious  channel,  and  has 
doubtless  kept  down  freight  rates  on  the  river. 

Under  the  whole  project  no  additional  appropriations  are  needed 
for  expenditure  durmg  the  fiscal  year  ending  June  30,  1911.  It  is 
proposed  to  expend  the  available  funds  in  building  a  lock  at  Sandy 
Lake,  building  dikes,  etc. 

GENERAL  IMPROVEMENT. 

July  1,  1908,  balance  unexpended |109, 884. 61 

Amount  derived  from  sales 25.00 

109,909.51 
June  30, 1909^  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       46,382.87 

July  1,  1909,  balance  unexpended 63,526.64 

July  1,  1909,  outatandinc  liabilities 696.15 

July  1,  1909,  balance  available 62,830.49 
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RBCONSTBUOnON  OV  8ANDT  LAKE   DAM. 

July  1, 1908,  balance  unexpended $42,672.55 

June  30,  1909,  amount  expended  during  fiscal  year,  (or  works  of  improve- 
ment      36,658.15 

July  1,  1909,  balance  unexpended 6,014.40 

July  1,  1909,  outstanding  liabilities 460.00 

July  1, 1909,  balance  available 5,554.40 

CONSTRUCnON  OP  GTJLL  LAKE  RESERVOIR. 

July  1,  1908,  balance  unexpended $69,412.68 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment   356.24 

July  1,  1909,  balance  unexpended 69,056.44 

July  1,  1909,  outstanding  liabilities 7.00 

July  1, 1909,  balance  available 69, 049. 44 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $221,969.74 

Amount  derived  from  sales 25.00 

221, 994. 74 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       83,397.26 

July  1,  1909,  balance  unexpended 138,597.48 

July  1, 1909,  outstanding  liabilities. 1, 163. 15 

Julyl,  1909,  balance  available 137,434.33 

(See  Appendix  Z  3.) 

4.  Operating  and  care  of  reservoirs  at  Jieadwaiers  of  Mississippi 
River. — Before  1894  the  expenses  of  operation  were  paid  from  the 
appropriations  for  construction.  By  act  of  August  18,  1894,  the 
"care,  preservation,  and  maintenance"  of  the  reservoirs  were  in- 
cluded under  the  appropriation  for  "Operating  and  care  of  canals 
and  other  works  of  navigation."  Annual  allotments  have  since  been 
made  from  that  appropriation. 

The  care,  preservation,  and  maintenance  of  the  reservoirs  include 
repairs  to  dams,  dikes,  buildings,  roads,  telephone  lines,  etc.,  and  the 
payment  of  salaries  to  dam  tenders  and  gauge  readers. 

The  reservoirs  are  operated  mainly  with  a  view  to  the  improve- 
ment of  navigation  on  the  Mississippi  River,  but  with  due  regard 
to  other  legitimate  interests.  Incidentally  they  are  of  great  benefit  in 
mitigating  floods  and  in  regulating  the  flow  of  water  for  power 
purposes.  No  definite  schedule  can  be  determined  beforehand,  but 
the  following  are  the  general  rules  observed  in  operation: 

(a)  The  oischarge  must  not,  by  operation  of  the  reservoirs,  be  re- 
duced below  the  normal  low-water  flow  of  the  streams  affected.  This 
rule  is  necessary  in  the  interest  of  manufacturers. 

(6)  When  logs  arrive  in  the  reservoirs  they  must  be  sluiced  through. 
Transportation  of  logs  by  floating  is  a  form  of  commerce  and  the 
main  form  of  commerce  on  the  streams  affected  by  the  reservoirs.  It 
is  dangerous  to  the  dams  to  allow  accumulations  of  logs^  so  that  they 
must  be  sluiced  through  even  in  times  of  flood. 
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(c)  The  winter  flow  is  so  reflated  as  to  make  room  for  39,000,- 
000^000  cubic  feet  of  water  at  tne  end  of  winter.  This  is  the  amount 
ordinarily  to  be  expected  in  the  spring  floods. 

{d)  From  the  spring  thaw  until  the  dry  season  of  summer  (ordi- 
narily until  about  July  10)  as  much  water  is  retained  in  the  reser- 
voirs aspossible,  subject  to  rules  (a)  and  (6). 

{e)  Wnen  the  gauge  at  St.  Paul  has  fallen  nearly  to  3  feet  (which 
reading  indicates  a  channel  depth  at  St.  Paul  or  5  feet)  water  is 
released  so  as  to  keep  the  gau^e  at  this  reading.  If  there  is  not 
enough  water  for  this  purpose,  then  the  greatest  constant  depth  pos- 
sible is  maintained. 

(/)  When,  during  the  low-water  stage,  there  is  not  suflScient  depth 
for  the  steamer  plying  between  Aitkm  and  Grand  Rapids  and  the 
quantity  of  water  m  tne  reservoirs  is  suflScient,  enough  water  is  re- 
leased, on  request,  to  make  a  trip  possible.  This  use  of  the  reservoirs 
is  occasional. 

The  total  amount  expended  up  to  June  30,  1909,  was  $279,137.46, 
of  which  $27,932.08  was  expended  during  the  past  year.  As  a  result 
the  river  has  been  maintained  during  the  summers  of  most  years  at  a 
navigable  sta^e  in  its  upper  portion  and  from  St.  Paul  to  Lake 
Pepin.  Flood  heights  in  the  Mississippi  have  been  reduced,  often  by 
several  feet,  and  Uie  benefit  to  manufacturing  interests,  due  to  the 
more  uniform  flow,  has  been  very  great. 

For  capacities  of  reservoirs,  maps  of  region,  and  comparison  of 
rainfall  and  run-off,  see  Annual  Reports  of  the  Chief  of  Engineers 
for  1896,  page  1841 ,  and  for  1905,  pa^e  1678.  For  break  in  Pine  River 
reservoir,  see  Annual  Reports  or  the  Chief  of  Engineers  for  1896, 
page  1844,  and  for  1897,  page  2144.  For  diagrams  showing  how 
much  water  had  been  stored  each  year  in  each  reservoir,  see  .^rnual 
Report  of  the  Chief  of  Engineers  for  1900,  Part  4,  page  2798.  For 
distribution  of  Uabilities  incurred  during  the  fiscal  years  1898  to  1905, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  1676- 
1677.  For  report  of  Board  of  Engineers  upon  matters  connected 
with  the  operation  of  the  reservoirs,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1906,  Part  2,  page  1443. 

(See  Appendix  Z  4.) 

5.  St.  Croix  River  J  Wisconsin  and  Minnesota, — ^Before  improvement 
the  ruUng  low-water  depth  on  the  bars  above  Lake  St.  Croix  was  2 
feet.  In  Lake  St.  Croix  the  channel  was  in  most  places  8  to  10  feet 
deep,  but  narrow  and  tortuous. 

Ine  project  was  adopted  in  1875,  and  amended  as  to  estimates  of 
cost  in  1882  and  1889.  By  act  of  June  3,  1896,  the  improvement  of 
the  harbor  and  water  front  of  Stillwater  was  added  to  the  project. 

The  end  sought  was  to  provide  a  commodious  channel  3  leet  deep 
at  low  water  from  Taylors  Falls  to  the  Mississippi  River,  a  distance 
of  52.3  miles,  and  to  give  adequate  harbor  facilities  at  Stillwater. 
This  was  to  be  done  by  means  of  dredging  in  Lake  St.  Croix  and  at 
Stillwater  and  by  dredging  and  contraction  works  above  Lake  St. 
Croix.  The  estimate  of  cost,  as  finally  modified,  was  $136,700.  The 
project  was  completed  in  1900. 

Since  that  time  work  of  maintenance  has  been  done.  The  appro- 
priations have  not  been  sufficient  to  accomplish  all  that  was  desired, 
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and  the  channel  above  Lake  St.  Croix  has  deteriorated  so  as  to  be 
scarcely  navigable  at  low  stages.  This  deterioration  is  mainly  due  to 
the  choking  of  the  river  by  snags  and  sunken  logs. 

The  amount  expended  to  June  30,  1909,  was  $147,694.86,  of  which 
the  amount  spent  since  1900,  $16,285.36,  was  for  maintenance  only. 

Regular  appropriations  of  $3,600  per  annum  are  needed  for  tfie 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  low 
water  was  3  feet  at  and  below  Stillwater.  Above  Stillwater  it  was 
not  more  than  2  feet.  Taylors  Falls,  about  52  miles  from  its  mouth, 
is  the  head  of  navigation  on  this  stream.  The  usual  variation  of 
level  of  water  surface  is  about  6  feet. 

The  commerce  of  this  river  is  chieflv  in  logs,  which  are  floated 
loose  to  Stillwater,  Minn.,  and  rafted  below  that  place.  About 
84,000,000  feet  b.  m.  of  loose  logs  were  floated  during  the  season  of 
1908,  their  weight  being  about  378,000  tons  and  theur  value  about 
$1,848,000.  About  43,000,000  feet  b.  m.  of  logs  and  manufactured 
lumber,  4,000,000  laths,  and  6,000,000  shmgles  were  rafted  below 
Stillwater,  10  steamboats  being  engaged  in  these  operations.  One 
steamboat  made  daily  trips  during  the  season  between  Osceola  and 
Taylors  Falls,  Minn.,  carrjring  passengers  and  a  little  freight,  but  no 
information  could  be  obtained  of  the  amount  of  business  done.  No 
freight  to  speak  of  has  been  carried  on  the  river  in  recent  years.  The 
woi^  done  nas  had  no  effect  on  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expendi- 
ture in  fiscal  year  1911  to  dredging  and  the  repair  of  wing  dams,  such 
work  being  necessary  to  make  previous  improvements  available. 

Reports  on  exammations  of  this  river  have  been  published  as  fol- 
lows: Ordered  by  act  of  June  23,  1874,  Executive  Document  No.  75 
(part  6),  Forty-third  Congress,  second  session;  report  dated  January 
26,  1880.  Report  of  the  Chief  of  Engineers  for  1880,  page  1661: 
ordered  by  nver  and  harbor  act  of  September  19,  1890,  Annual 
Report  of  the  Chief  of  Engineers  for  1891,  page  2218:  ordered  by 
river  and  harbor  act  of  March  3,  1899,  Annual  Report  or  the  Chief  of 
Engineers  for  1900,  p^e  2837;  ordered  by  river  and  harbor  act  of 
March  3,  1905,  House  Document  No.  686,  Fifty-ninth  Congress,  first 
session. 

July  1,  1908,  balance  unexpended 1397.74 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 3,600.00 

3,997.74 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 727. 60 

July  1, 1909,  balance  unexpended 3, 270. 14 

July  1, 1909,  outstanding  liabilities 585.29 

July  1, 1909,  balance  available 2, 684. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Z  5.) 
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6,  Minnesota  River,  Minnesota. — ^Before  improyement  the  ruling 
low-water  depth  at  the  entrance  to  Minnesota  River  was  not  more 
than  2  feet.  From  the  mouth  to  Shakopee,  a  distance  of  23.7  miles, 
there  was  a  least  low-water  depth  of  7  feet,  and  from  Shakopee  to 
Little  Rapids,  11.8  miles,  a  least  depth  of  3  feet.  From  Little 
Rapids  to  Mankato,  a  distance  of  78.2  miles,  the  river  was  navigable 
only  at  the  higher  stages.  Above  Mankato  navigation  was  possible 
only  at  very  mgh  water.  Along  the  entire  course  the  channel  was 
obstructed  by  bowlders,  snags,  and  overhanging  trees. 

TTie  project,  adopted  in  1867,  provided  for  the  removal  of  snags, 
bowlders,  etc.,  from  Yellow  Medicine  River  to  the  mouth,  a  distance 
of  237  miles.  The  estimate  of  cost  was  $1 17,000.  In  1893  the  project 
was  modified  to  include  the  construction  of  a  low-water  dam  across 
the  mouth  of  the  river  at  Pike  Island,  and  the  excavation  of  a  new 
channel  through  Fort  Snellin^  Chute  at  the  head  of  Pike  Island. 
When  the  Minnesota  River  is  low,  the  Mississippi  River,  at  the  head 
of  Pike  Island,  is  ordinarily  higher  than  the  Minnesota,  Mid  the 
object  of  the  dam  and  new  channel  was  to  raise  the  level  of  the  Min- 
nesota at  and  near  Little  Rapids  during  low  stages  as  well  as  to  pro- 
vide a  better  entrance.  The  estimated  cost  of  the  new  work  was 
$10,000.  The  project  was  completed  in  1895.  Work  done  since  that 
time  has  been  m  maintenance  of  the  channel  at  the  mouth. 

By  act  of  June  13,  1902,  $2,600  was  appropriated  for  the  removal 
of  the  dam  at  Pike  Island,  should  the  Secretary  of  War  in  his  discre- 
tion so  determine.    The  dam  was  removed  in  1908. 

Amount  expended  to  June  30,  1909,  was  $139,438.02,  of  which 
$7,938.77  was  for  maintenance  of  existing  improvements. 

Appropriations  since  1896  have  been  very  small  and  irregular  and 
have  all  oeen  applied  to  the  maintenance  of  the  improvement  at  the 
mouth  of  the  river,  for  which  purpose  they  have  not  been  suflScient. 

Regular  appropriations  of  $2,000  per  annum  are  needecl  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  to  Shakopee  Jime  30, 
1909.  at  low  water  was  5  feet,  great  improvement  in  tne  navigable 
deptn  at  the  entrance  having  resulted  from  the  removal  of  the  dam  at 
PiKe  Island. 

Little  Rapids^  36  miles  from  the  mouth,  may  be  considered  the 
head  of  navigation  at  present,  although  at  high  stages  navigation  is 
possible  to  L^  Sueur,  88  miles  from  the  mouth. 

The  stream  is  at  present  used  chiefly  by  excursion  steamers  and 
smaU  pleasure  launches.  A  small  freignt  boat  ran  between  St.  Peter 
and  Mankato  during  the  season  of  1909,  but  no  statistics  could  be 
obtained. 

The  Minnesota  River  has  as  yet  had  no  effect  on  freight  rates,  as 
until  this  season  vessels  of  commercial  size  have  not  been  able  to 
enter  it. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  1911  to  dredging  the  river  from  its  mouth  to 
about  2  miles  above. 

For  historical  sketches  see  Annual  Report  of  the  Chief  of  Engineers 
for  1879  and  1894,  pages  1182  and  1725,  respectively. 

For  description  and  physical  characteristics  see  Report  of  the  Chief 
of  Engineers  for  1875,  page  381.     Reports  of  examinations  have  been 
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published  as  follows:  Executive  Document  No.  76,  Forty-third  Con- 
gress, second  session;  Executive  Documents  Nos.  249  and  1335,  Fifty- 
third  Congress,  second  session;  Report  of  the  Chief  of  Engineers  for 
1895,  pages  2206  and  2208;  Report  of  the  Chief  of  Engineers  for  1897, 
page  1834;  Report  of  the  Chief  of  Engineers  for  190.0^age  2834; 
Keport  of  the  Chief  of  Engineers  for  1904,  page  2260;  House  Docu- 
ument  No.  493,  Sixtieth  Congress,  first  session. 

RBMOVINO  DAM  NEAR  MOUTH. 


July  1,  1908,  balance  unexpended $2,500.00 

Amount  carried  to  the  surplus  fund  of  the  Treasury 21. 32 

2,478.68 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      2,478.18 

July  1,  1909,  balance  unexpended .50 

July  1, 1909,  outstanding  liabilities .50 

BEMOYINO   BAR  AT  MOUTH. 

July  1,  1908,  balance  unexpended $1,894.93 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,000.00 

3, 894. 93 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1,354.77 

July  1,  1909,  balance  unexpended 2,540.16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balimce  unex- 
oendedJuly  1,  1909 2,200.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

^    4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1908,  balance  unexpended $4,394.93 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 2,00a00 

6,394.93 
Amount  carried  to  the  surplus  fund  of  the  Treasury 21. 32 


June  30,  1909,  amount  expended  diuring  fiscal  year: 

For  works  of  improvement $2, 478. 18 

For  maintenance  of  improvement 1,354.  77 


6,373.61 
3, 832. 95 


July  1, 1909,  balance  unexpended 2, 540. 66 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pendedJuly  1,  1909 2,200.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  Z  6.) 

7.  Red  River  of  the  North,   Minnesota  and  North  Dakota, — ^Undcr 
this  project  are  included  the  improvement  of  the  Red  River  of  the 


Digitized  by  VjOOQIC 


670  BEPOBT  OF  THE  CHIEF  OF  ENGINEERS,  17.  S.  ABM7. 

North,  Mimiesota  and  North  Dakota,  and  of  Red  Lake  River,  Minne- 
sota. 

Before  improvements  the  ruling  depth  at  low  water  in  the  Red 
River  of  the  North  from  the  Canadian  frontier  to  Grand  Forks,  a 
distance  of  143.5  miles,  was  2  feet,  and  from  Grand  Forks  to  Moor- 
head,  155  miles,  1.5  feet.  From  Moorhead  to  Breckenridge,  97  miles, 
navigation  was  possible  only  at  the  higher  stages.  The  river  was 
obstructed  by  snags,  overhanging  trees,  etc. 

Red  Lake  River  from  the  head  of  Red  Lake  to  Thief  River  Falls, 
a  distance  of  135  miles,  had  a  low-water  depth  of  at  least  3  feet  in 
most  places,  but  was  obstructed  by  a  bar  at  the  mouth  of  the  lake  and 
by  bowlders  between  Thief  River  Falls  and  High  Landing,  a  dis- 
tance of  35  miles,  so  that  the  ruUng  depth  was  1.6  feet. 

The  project  for  the  Red  River,  adopted  in  1878^  provided  for 
dredging  and  removal  of  obstructions  from  Breckenndge  to  the  in- 
ternational boundary,  and  the  construction  of  a  lock  and  dam  to  over- 
come the  faU  at  Goose  Rapids,  the  whole  being  with  a  view  to  obtain 
channels  as  follows: 

Breckenridge  to  Moorhead,  97  miles,  a  channel  capable  of  being  navigated  during 
high  and  medium  stages  of  water. 

Moorhead  to  Grand  Forks,  155  miles,  a  channel  50  feet  wide  and  3  feet  deep  at 
low  water. 

Grand  Forks  to  the  northern  boundary  line,  143.5  miles,  a  channel  60  feet  wide 
and  4  feet  deep  at  low  water. 

The  estimated  cost  was  $364,598.17.  This  project  was  modified  as 
follows:  In  1883  the  estimated  cost  was  increased  to  $398,598.17.  In 
1887  the  proposed  lock  and  dam  at  Goose  Rapids  was  dropped  from 
the  project  and  the  estimate  reduced  to  $252,598.37.  In  1893  the 
estimate  was  increased  to  $310,320. 

The  improvement  of  Red  Lake  River  was  added  to  the  project  in 
1896.  It  was  proposed  to  provide  a  depth  of  3  feet  by  dredging  and 
removal  of  bowlders  from  Thief  River  Falls  to  the  head  of  Red  Lake. 
The  amount  authorized  by  Congress  to  be  spent  on  this  work  was 
$9,000.  The  total  estimate  for  both  rivers  is  therefore  at  present 
$319,320. 

The  total  amount  expended  to  June  30,  1909,  was  $339,542.81,  of 
which  $37,129.21  was  for  maintenance.  The  sum  of  $159.50  has  been 
returned  to  the  appropriation  by  the  sale  of  condemned  material. 

As  a  result  of  these  expenditures  some  improvement  was  made  in 
the  few  years  subsequent  to  1878  in  the  upper  section  of  the  river. 
No  work  has  been  done  in  this  section  in  recent  years  because  there 
has  been  no  navigation.  In  the  middle  section  the  project  was  com- 
pleted, except  for  13  miles,  in  1894.  Since  that  time  the  river  above 
Bellmont,  N.  Dak.,  has  been  obstructed  by  unauthorized  bridges 
which  do  not  permit  navigation.  In  the  lower  section  the  project 
was  completed  in  1902. 

Since  the  shoals  in  this  river  constantly  recur,  annual  work  of 
maintenance  is  necessary.  The  funds  supplied  not  having  been  suf- 
ficient to  maintain  depths  contemplated  by  the  project,  the  navigable 
depth  of  the  middle  section  is  now  2  feet  and  or  the  lower  section  3.5 
feet.  Nothing  beyond  work  of  maintenance  has  been  done  in  recent 
years :  this  has  been  confined  to  dredging  the  worst  bars  in  the  vicin- 
ity of  Grand  Forks,  N.  Dak.  The  expenditure  of  at  least  $7,600 
annually  would  be  required  to  keep  the  navigated  portions  of  the 
river  in  condition.  ^  , 
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On  Red  Lake  River  work  has  been  confined  to  the  removal  of  snags, 
bowlders,  and  similar  obstructions  from  the  channel.  No  work  has 
been  done  since  1900,  and  in  1905  the  floating  plant  used  for  this 
work  was  sold  by  authority  of  the  Secretary  of  War. 

The  actual  head  of  navigation  on  the  Red  River  of  the  North  is 
Bellmont,  N.  Dak.,  about  180  miles  by  river  from  the  international 
boxmdary.  The  usual  variation  of  water  surface  is  25  feet;  the  maxi- 
mimi  variation  49  feet. 

Red  Lake  River  is  navigable  from  Thief  River  Falls  to  the  head 
of  Red  Lake,  a  distance  of  135  miles.  Below  Thief  River  Falls  the 
river  is  not  navigable.  The  usual  variation  of  level  is  about  3.5  feet; 
the  maximum  variation  about  6  fe^Bt. 

Red  River  is  regulariy  used  during  the  simimer  season  by  2  steam- 
boats and  12  barges.  I)uring  1908,  12,026  tons  of  wheat  were  carried 
from  river  points  to  Grand  Forks  for  transfer  to  railroads. 

Foiu"  steamers  and  1  launch  make  use  of  the  Red  Lake  River,  car- 
rying passengers  and  small  amounts  of  freight.  About  60,000,000 
feet  D.  m.  of  logs  were  floated  down  Red  Lake  Kiver  during  the  season 
of  1908,  their  weight  being  270,000  tons  and  their  value  $1,320,000. 

In  addition  to  the  above  about  400  tons  of  miscellaneous  freight 
and  about  1,000  passengers  were  carried. 

Rates  on  the  Red  River  steamers  are  from  70  to  50  per  cent  less  than 
the  railroad  rates  between  common  points. 

This  project  has  no  apparent  effect  on  railroad  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  191 1  in  dredging  near  Grand  Forks,  N.  Dak. 

For  physical  characteristics  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1874,  page  295;  1876,  page  370;  1878,  page  730;  1879, 
age  1192.  For  plans  of  improvements  see  Annual  Reports  of  the 
Jhief  of  Engineers  for  1874,  page  297;  1879,  page  1191;  1881,  page 
1767.  For  revisions  of  projects  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1883,  page  1450;  1887,  page  1712.  For  description  of 
large  landslide  caused  oj  Northern  Pacific  Railroad  embankment,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  1831.  Kef- 
erences  to  reports  on  examinations  ordered  by  the  river  and  harbor 
acts  of  March  3,  1905,  and  March  2,  1907,  will  be  found  in  the  Annual 
Report  of  the  Chief  of  En^neers  for  1906,  Part  1,  page  483,  and  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1908,  Part  1,  page  542. 

July  1,  1908,  balance  unexpended 15,024.80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 7,500.00 

12, 524.  80 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 5,  785. 11 

July  1,  1909,  balance  unexpended 6, 739.  69 

July  1,  1909,  outstanding  liabilities 701. 18 

July  1,  1909,  balance  available 6,038.51 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 7,500.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Z  7.)  r^         i 
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8.  Warroad  Harbor  and  Warroad  River,  Minnesota, — Before  im- 
provement there  waa  a  good  natural  harbor  of  moderate  depth  at  the 
mouth  of  Warroad  River.  Between  the  harbor  and  the  nver  there 
was  a  bar  having  a  least  depth  of  3.6  feet  at  ordinary  lake  sti^  (7.2 
feet  on  the  gauge)  and  between  the  harbor  and  the  lake  a  bar  Raving 
a  least  depth  of  6  feet  at  ordinary  lake  stage.  The  channel  of  the 
Warroad  Kiver  from  the  harbor  to  the  steamboat  landing  (about  1 
mile)  was  deep  but  tortuous. 

The  river  and  harbor  act  of  1899,  as  amended  bv  the  act  approved 
June  6,  1900,  appropriated  $3,000,  or  so  much  thereof  as  nught  be 
necessary,  for  improving  the  mouth  of  Warroad  River,  Minnesota. 
Nothing  was  done  under  this  appropriation  beyond  making  an  ex- 
amination and  survey. 

The  present  project  was  adopted  in  1902.  and  provided  for  building 
a  dredge  and  dredging  in  the  harbor  a  cnannel  sufficient  for  boats 
drawing  7  feet  of  water.  The  estimated  cost  was  $45,000.  This  proj- 
ect was  modified  in  1905  so  as  to  provide  for  a  channel  100  feet  wide 
and  7  feet  deep  from  the  inner  end  of  the  harbor  channel  to  the  boat 
landing  at  Warroad.  with  a  turning  basin  for  boats  at  the  inner  end,  at 
an  estimated  cost  of  $35,000.     The  total  estimate  is  therefore  $80,000. 

The  total  amount  expended  to  June  30,  1909,  was  $84,864.93,  of 
which  $16,532.97  was  for  work  of  maintenance.  As  a  result  the  turn- 
ing basin  was  completed,  the  inner  channel  dredged  for  a  distance  of 
4,000  feet  to  a  width  of  100  feet  and  a  depth  of  9  feet  at  ordinary 
stage,  and  for  a  distance  of  1,800  feet  to  a  width  of  200  feet  and  a 
depth  of  9  feet.  The  outer  channel  had  been  dredged  from  the  harbor 
to  the  lake,  a  distance  of  5,400  feet,  to  a  width  of  200  feet  and  a  depth 
of  12  feet.  The  maximum  draft  that  can  be  carried  is  8  feet  at  a  stage 
of  7.2  feet  on  the  lake  gauge.  This  is  sufficient  for  any  boat  now  using 
the  Lake  of  the  Woods. 

The  head  of  navigation  on  Warroad  River  is  at  the  steamboat  land- 
ing, about  a  mile  above  the  mouth. 

The  bars  in  this  harbor  are  formed  by  wave  action,  and  constantlv 
recur.  Annual  dredging  is  therefore  necessary  for  maintenance.  It 
is  estimated  that  $4,000  should  be  expended  each  year  in  work  of 
maintenance. 

During  the  season  of  1908  the  commerce  amounted  to  2,600  tons  of 
miscellaneous  freight.  Boats  using  the  harbor  carried  about  7,700 
passengers.     The  value  of  the  business  done  could  not  be  obtained. 

This  improvement  has  no  effect  on  railroad  freight  rates.  There 
are  no  railroads  in  competition  with  steamers  on  the  lake. 

July  1,  1908,  balance  unexpended $1, 839. 64 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 4,000.00 

Amount  allotted  from  emergency  appropriation,  river  and  harbor  act 

approved  March  2,  1907 4,000.00 

9,839.64 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1,  200. 00 

For  maintenance  of  improvement 1, 904. 00 

3,104.00 

July  1,  1909,  balance  unexpended 6, 735. 64 

July  1,  1909,  outstanding  liabilities 727.  86 

July  1,  1909,  balance  available .^. . .    6, 007. 78 
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9.  Svrvey  of  Otter  Tail  Lake  and  Otter  Tail  River  and  Red  Lake 
and  Red  Lake  River,  Minnesota,  and  of  Big  Stone  Lake  and  Lake 
Traverse,  Minnesota  and  South  Dakota, — The  river  and  harbor  act 
approved  June  13,  1902,  provided  for  the  continuation  of  these  sur- 
veys, which  were  ordered  by  Congress  with  a  view  to  the  construction 
of  reservoirs  for  the  improvement  of  the  navigation  of  Red  River  of 
the  North  and  Minnesota  River. 

PreUminarv  reports  were  submitted  in  April,  1900,  and  are  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  2828- 
2836.  A  final  report  was  submitted  August  11,  1903,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2260 
et  seq. 

Amount  expended  on  all  projects  to  June  30,  1909,  $17,293.28. 

It  is  proposed  to  reserve  the  available  funds  for  the  purpose  of 
making  hvdrological  observations  during  the  next  flood  affecting 
these  localities. 

July  1,  1908,  balance  unexpended $8, 206. 72 

July  1,  1909,  balance  unexpended 8, 206. 72 

(See  Appendix  Z  9.) 

10,  Gaugirig  Mississippi  River  at  or  near  St.  Paul,  Minn, — ^This 
work  is  provided  for  by  allotment  from  the  permanent  annual  appro- 
priation of  $9,600  made  by  the  river  and  harbor  act  of  August  11, 
1888,  as  amended  by  section  9  of  the  river  and  harbor  act  of  June  13, 
1902,  for  the  purpose  of  securing  the  uninterrupted  gaugings  of  the 
waters  of  the  Mississippi  River  and  its  tributaries.  No  gaugings  were 
made  until  the  fall  or  1899.  Since  then  gauging  have  oeen  made  as 
frequently  as  the  funds  available  would  permit  and  the  conditions 
justified  the  expenditure.  For  location  of  gauges  see  map  facing 
page  1832,  Report  of  the  Chief  of  Engineers  for  1898. 

Tables  showing  relation  of  rainfall  to  run-off  in  the  Mississippi 
Valley  above  St.  raul  are  printed  on  page  2169,  Report  of  the  Chief 
of  Engineers  for  1897.  The  slope  of  the  Mississippi  River  between 
Minneapolis  and  St.  Paul  is  shown  in  the  Report  of  the  Chief  of 
Engineers  for  1900,  page  2823. 

The  amount  expended  to  June  30,  1909,  is  $7,702.53. 

(See  Appendix  Z  10.) 

IMPROVEMENT  OF  RIVERS   AND   HARBORS   IN  THE   KANSAS    CITY, 

MISSOURI,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  E.  H.  Schulz,  Corps  of 
Engineers.     Division  engineer,  Col.  W.  H.  Bixby,  Corns  of  Engineers. 

1.  Missouri  River, — General  improvement. — The  Missouri  River 
has  been  navigated  by  steamboats  since  1819;  first  boat  to  Council 
Bluffs,  1819;  m^t  to  mouth  of  the  Yellowstone,  1832;  first  to  head  of 
navigation.  Fort  Benton,  Mont.,  1859.  The  length  of  navigable 
river  from  Fort  Benton  to  mouth  is  2,284.8  miles.  Some  portions  of 
the  river  above  the  Great  Falls  are  also  navigable. 

The  original  condition  of  the  river  was,  and  to  a  great  extent  the 

§  resent  condition  is,  one  of  alternate  pools  and  bars.     The  low-water 
epth  over  bars  is  about  3  feet  and  the  width  of  the  river  at  such 
places  is  from  one-third  to  1  mile.     In  the  deep  reaches  the  width 
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is  800  to  1,500  feet  and  the  lowrwater  depth  in  such  places  is  often 
over  12  feet.  Generally  speaking,  the  navigable  low-water  depth  of 
unimproved  river  is  3  feet  and  of  high  water  only  9  feet.    The  navi- 

fable  depth  does  not  increase  as  rapidly  as  the  water  height,  since  the 
ars  rise  with  the  stage  of  river.  The  river  is  also  encumbered  with 
snags,  which,  however,  are  getting  fewer,  due  to  constant  snagging 
operations. 

No  project  for  the  improvement  of  the  river  as  a  whole  has  been 
adopted. 

Government  work  on  the  river  in  the  matter  of  removal  of  snags 
began  as  early  as  1838  and  continued  thereafter,  under  annual  appro- 
priations (for  the  most  part  made  jointly  for  the  Ohio,  Mississippi, 
Missouri,  and  sometimes  the  Arkansas  rivers),  with  occasional  inter- 
missions, for  the  next  forty  years.  Prior  to  1878  one  or  two  small 
appropriations  had  been  maoe  for  general  improvement,  but  it  was 
with  the  act  of  June  18  of  the  latter  year  that  appropriations  b^an 
on  a  large  scale. 

The  work  prior  to  1884  was  carried  on  under  separate  districts. 

A  project  for  the  river  from  Sioux  City  to  the  mouth  was  adopted 
in  1884,  the  improvement  to  consist  of  rectification,  revetment,  and 
snagging.  In  1890  the  project  was  modified  by  systematic  improve- 
ment of  the  first  reach,  irom  Jefferson  City  to  the  mouth. 

From  1884  to  1890  the  work  on  the  entire  river  was  under  the 
Missouri  River  Commission.  After  1890  that  portion  above  and 
including  Sioux  City,  Iowa,  was  under  a  separate  district  until  1902. 
Since  the  discontinuance  of  the  Missouri  River  Commission  the  works 
on  the  entire  river  have  been  consolidated  under  one  district. 

The  greater  part  of  the  work  on  the  portion  of  the  river  below 
Sioux  (Sty  has  been  done  by  the  Missouri  River  Commission,  report- 
ing to  the  Chief  of  Engineers.  The  commission  was  constituted  by 
act  of  Congress  of  July  5,  1884,  and  was  abolished  by  the  river  and 
harbor  act  of  June  13,  1902. 

On  the  portion  of  the  river  above  Sioux  City  the  work  has  been 
done  under  the  immediate  charge  of  officers  of  the  Corps  of  Engi- 
neers, except  during  the  period  from  1884  to  1890,  when  it  was  in  tne 
charge  of  the  Missouri  Kiver  Commission.  The  effort  of  the  com- 
mission in  its  work  below  Sioux  City  was  to  accomplish  a  continuous, 
progressive  control  of  the  river,  contracting  it  where  necessary,  giv- 
ing the  channel  proper  direction,  and  securely  holding  it  in  place. 
Work  in  this  direction  was  done  in  the  vicinity  of  Kansas  City  and 
on  the  first  reach  of  the  river,  which  extends  from  near  Jefferson  City 
to  the  mouth.  On  45  miles  of  this  reach  a  continuous  channel  of  not 
less  than  6  feet  in  depth  at  low  water  was  obtained  on  what  was 
originally  one  of  the  worst  parts  of  the  river,  in  the  vicinity  of  the 
mouth  of  the  Osage.  In  addition  to  forming  a  channel,  much  new 
land  was  formed  and  much  land  protected  from  destruction  by  the 
river.  The  greater  part  of  the  funds  appropriated  for  expenditure 
under  the  direction  of  the  Commission  was  not  appUcabie  to  the 
comprehensive  plan  of  improvement  adopted,  and  about  one-third  of 
it  was  diverted  to  work  at  separate  localities. 

On  the  upper  portion  of  tne  river  the  work  originally  consisted 
mainly  in  improving  the  shoals  tfnd  rapids  on  the  so-called  '*  Rocky 
River''  from  Fort  Benton  downstream  for  160  miles.  In  recent 
years  it  has  largely  been  limited  to  channel  regulation  and  bank 
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Protection  at  the  following  points:  WiUiston  and  Bismarck,  N.  Dak.; 
ierre,  Yankton,  and  Elk  roint,  S.  Dak. ;  and  Sioux  City.  Iowa.  Two 
ice  harbors  have  been  established,  one  at  Rockhaven,  N.  Dak.,  the 
other  in  the  mouth  6i  the  Big  Sioux  River,  just  above  Sioux  City. 

Works  of  channel  regulation  have  also  been  built  in  the  Long  rool, 
or  the  reach  of  the  river  from  the  crest  of  the  Great  Falls  to  Cascade, 
and  a  small  amoimt  of  open-river  work  in  the  steeper  stretch  from 
Cascade  to  Stubbs  Ferry. 

In  addition  to  the  foregoing  work  a  fleet  of  snag  boats  has  been  in 
operation  clearing  the  channel  of  snags  and  other  obstructions  on  the 
portion  of  the  river  where  boats  have  been  running.  This  work  is 
considered  to  be  directly  beneficial  to  navigation. 

The  total  of  appropriations  for  the  river,  and  of  receipts  from 
other  sources,  from  the  mouth  to  Sioux  City,  including  snagging, 
berinning  with  the  act  of  June  18,  1878,  is  $9,402,833.25. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvements  of  the  upper  river,  including  snagging,  beginning 
with  the  act  of  August'  14,  1876,  is  $2,288,807.47. 

The  total  of  appropriations  for  improving  Missouri  River  from 
mouth  to  Fort  Benton,  Mont.,  $555,000. 

Grand  total  of  all  appropriations  and  receipts  from  other  sources, 
$12,246,640.72. 

Total  expenditures  on  account  of  examinations,  surveys,  and  con- 
tii^encies,  rivers  and  harbors,  $1,031.65. 

The  total  expenditures  for  all  purposes  have  been  $11,604,800.19. 

The  result  or  these  expenditures  has  been  to  demonstrate  thepossi- 
bihty  of  regulating  the  nver  in  such  manner  as  to  make  it  navieable 
for  a  channel  of  commerce;  that  the  cost  of  such  regulation  would  be 
very  great,  and  that  no  permanent  good  to  navigation  can  be  accom- 
plisned  by  appropriations  for  specific  localities  not  so  connected  as  to 
form  part  of  the  systematically  improved  reaches.  The  result  of  the 
expenditures  at  separated  localities  has  been  beneficial  locally  by  pro- 
tecting the  banks  and  forming  good  navigable  water  fronts  and  in- 
cidentalljr  preserving  private  property  from  the  ravages  of  the  river, 
but  has  given  little,  if  any,  encouragement  to  through  navigation. 

At  the  locaUties  imder  improvement  an  effort  has  been  made  to 
maintain  the  existing  and  prevailing  depth  of  channel.  The  least 
depth  at  mean  low  water  over  the  shoalest  part  at  the  localities  under 
improvement  is  not  less  than  6  feet.  The  usual  variation  of  level  of 
water  is  about  19  feet  at  Kansas  City,  8  feet  at  Fort  Benton,  and  25 
feet  at  St.  Charles. 

The  maximum  draft  June  30,  1909,  at  mean  low  water  from  Kan- 
sas City  to  mouth  is  4  feet,  from  Kansas  City  to  Sioux  City  3J,  and 
from  Sioux  City  to  Fort  Benton  3  feet.  The  head  of  navigation  is 
Fort  Benton,  2,285  miles  above  the  mouth.  Above  this  point  rapids 
begin,  which  at  Great  Falls  are  a  series  of  falls,  the  aggregate  fall 
being  500  feet.  Above  Great  FaUs,  there  is  a  navigable  depth  prac- 
tically to  Three  Forks. 

The  effect  of  the  improvement  has  been  to  equaUze  and  keep  down 
freight  rates,  the  actual  river  rates  being  about  60  per  cent  of  the 
raim)ad  rates. 

A  condensed  description  of  the  works  on  the  river  executed  under 
the  supervision  of  the  Missouri  River  Commission  is  given  in  the 
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Commission's  last  aimual  report  (Aimual  Report  of  the  Chief  of 
Engineers  for  1902,  Supplement). 

A  condensed  description  of  the  work  above  the  Great  Falls  will  be 
found  in  the  Aimual  Report  of  the  Chief  of  Engineers  for  1899, 
pages  385-386,  and  in  later  aimual  reports;  and  of  the  work  on  the 
river  between  Fort  Benton  and  Sioux  City  in  the  Aimual  Report  of 
the  Chief  of  Engineers  for  1902,  pages  382-385. 

A  complete  survey  of  the  river  has  also  been  made,  in  part  by  the 
Commission  and  in  part  by  officers  in  charge  of  the  districts  on  the 
upper  portions  of  the  river,  and  has  been  published  in  83  maps, 
scale  1  inch  to  the  mile. 

The  river  formerly  carried  an  active  commerce,  which  at  one  time 
had  been  entirely  cuverted  to  other  channels.  This  commerce  now 
shows  healthy  signs  of  reviving. 

Commerce  has  increased  greatly  on  the  lower  river  from  Kansas 
City  to  the  mouth  during  the  season  of  1908.  Two  boats  regularly 
ran  from  Kansas  City  to  St.  Louis,  each  making  a  round  trip  every 
eight  to  ten  days,  and  averaging  a  round  trip  cargo  of  600  tons. 
There  is  also  a  Doat  ruiming  from  Jefferson  City  to  St.  Louis,  and 
several  boats  pljdng  between  Osage  River  and  St.  Louis.  A  million 
dollar  boat  line  is  now  being  organized  at  Kansas  City  for  the  pur- 

gose  of  placing  a  modern  boat  service  upon  the  river  from  Kansas 
itv  to  St.  Louis,  with  proper  wharfage  and  terminal  facihties. 
Increased  commerce  ana  use  of  the  river  is  also  observed  in  the 
upper  river  in  the  vicinity  of  Bismarck,  N,  Dak.,  and  above  to  the 
mouth  of  Yellowstone  River. 

The  character  of  upstream  cargoes  is  merchandise  and  general 
suppUes;  downstream,  grain  and  stock. 

Amount  of  freight  carried  on  the  Missouri  Riverfront  mouth  to  Sioux  Cityf  Iowa. 


Calendar  year —  Tons. 

1897 391,029 

1898 319,793 

1899 263,114 

1900 277,306 

1901 569,666 

1902 410,527 


Calendar  year —  Tons. 

1903 750,291 

1904 455,000 

1905 343,435 

1906 573,348 

1907 843,863 

1908 541,144 


Amxmrit  of  freight  carried  on  the  Missouri  River  above  Sioux  dty^  Iowa, 


Calendar  year —  Tons. 

1887 13,961 

1888 12,895 

1889 16,723 

1890 14,072 

1891 14,211 

1892 17,292 

1893 19,481 

1894 37,936 

1895 21,264 

1896 10,368 

1897 17,105 


Calendar  year —  Tons. 

1898 26,896 

1899 23,041 

1900 27,179 

1901 37,340 

1902 31,070 

1903 37,994 

1904 28,951 

1905 52,956 

1906 43,987 

1907 45,123 

1908 17,517 


Previous  reports, — For  reports  of  examinations  and  surveys  above 
Sioux  City,  see  page  71,  list  of  preliminary  examinations  and  surveys, 
Document  No.  421,  Fifty-Seventh  Congress,  second  session.  The 
examinations  made  above  Sioux  City  were  generally  for  local  points. 
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For  reports  below  Sioux  CSty,  see  page  110,  same  document.  For 
list  of  projects,  see  pages  182  and  184,  same  document. 

A  report  covering  the  entire  stretch  from  Sioux  City  to  the  mouth 
was  made  February  2,  1881,  by  Major  Suter,  found  in  Annual  Report 
of  the  Chief  of  En^eers  for  1881,  page  1649. 

There  is  no  existing  project,  except  the  use  of  such  limited  funds  as 
have  been  appropriated  since  1902  for  purposes  of  snagging  and 
emergency  dike  and  revetment  work.  A  new  project  and  estmiate 
of  cost  for  improvement  for  6-foot  and  12-foot  channel  from  Sioux 
City  to  Kansas  City  and  Kansas  City  to  mouth,  called  for  by  act  of 
Congress  March  2,  1907,  was  submitted  April  30,  1908,  ana  trans- 
mitted to  Congress.     (See  H.  Doc.  1120,  60th  Cong.,  2d  sess.) 

During  the  past  year  work  has  been  in  the  main  confined  to  repair 
work  and  snagging.     New  work  was  done  as  follows: 

Extensive  cuke  work  was  completed  at  Elwood,  Kans.,  to  prevent 
the  river  from  leaving  St.  Joseph,  Mo.,  and  to  protect  banks  and  rail- 
road bridge  at  Elwood.  Hair  the  cost  of  this  work  ($50,000)  was 
contribute  by  the  railroads  concerned. 

Dike  construction  was  also  done  at  Mokane,  Mo.,  Atherton,  Mo., 
and  Elwood,  Kans.  At  Williston,  N.  Dak.,  3,076  feet  of  revetment 
was  placed  at  a  cost  of  $11,416.30  to  the  Government,  the  Great 
Northern  Railway  and  the  city  of  Williston  furnishing  tne  rock  and 
brush,  estimated  at  $25,000. 

Extensive  revetment  work  was  also  done  by  the  Wabash  Railway 
and  by  the  Chicago  and  Northwestern  Railwajr  below  Sioux  City,  and 
by  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  Company  above 
Sioux  Citj. 

A  pubhc  hearing  was  held  at  Omaha,  Nebr.,  on  September  11, 1908, 
on  tne  subject  or  harbor  lines,  approved  by  the  Secretary  of  War 
Jime  5,  1909. 

The  act  of  March  3,  1909,  for  preservation  and  repair  of  river  and 
harbor  works,  appropriated  the  following: 

Missouri  River,  mouth  to  Fort  Benton: 

Plant  and  boat  yards $166, 000 

Dikes  and  revetments 400, 000 

Preliminary  examinations  of  certain  locaUties  are  bein^  made  in 
compliance  with  the  act  of  March  3,  1909,  reports  on  which  will  be 
submitted  to  Congress  at  its%next  session. 

By  act  of  Congress,  February  16,  1909,  the  Secretary  of  War  was 
authorized  to  establish  harbor  lines  o;n  the  Kansas  River  at  Kansas 
City,  Kans.,  and  preparations  for  this  work  are  now  being  made. 

The  amounts  estimated  as  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1911,  will  be  appUed  to  snagginjg  and  repair  and  con- 
struction of  dikes  and  revetments,  being  for  maintenance  of  improve- 
ment as  well  as  extension  of  benefits. 

DCPROVINO  MISSOURI  RIVBR  FROM  8TUBB8  FERRT,   MONTANA,  TO  SIOUX  OITT,   IOWA. 

July  1, 1908,  balance  unexpended |5, 804. 09 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 437.  72 

For  maintenance  of  improvement 1, 959. 58 

3,397.30 

July  1, 1909,  balance  unexpended 2,407.39 

9001— «NG  1909 37  r"  ^^^T^ 
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niPROTINO  MUSOUBI  BITBR  FROM  MOUTH  TO  8I0UZ  CITT,  IOWA. 

July  1, 1908,  balance  unexpended |17, 955. 95 

Amount  received  from  sale  of  mape 16. 37 

Amount  received  by  deposit  Isthmian  Canal  Commission 6L  23 

Amount  received  by  overpayment  of  vouchers 24. 63 

18,058.18 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement     15,352.73 

July  1,  1909,  balance  unexpended 2, 705. 45 

July  1, 1909,  outstanding  liabilities 690. 95 

Julyl,  1909,  balance  available 2,014.60 

IMPROVING  MISSOURI  RIVER. 

July  1, 1908,  balance  unexpended |231, 859. 20 

Received  from  services  rendered  by  snag  boats 399. 49 

Received  from  overpayment  of  vouchers 23. 40 

232,282.09 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |77, 976. 65 

For  maintenance  of  improvement 83, 406. 44 

161,383.09 


July  1, 1909,  balance  unexpended 65, 293. 04 

July  1,  1909,  outstanding  liabilities 13, 453.  36 

July  1, 1909,  balance  available 41, 839. 68 

EMEROBNCIBS  IN  RIVERS  AND   HARBORS  (MISSOURI  RIVER  AT  ELWOOD,  KAN8.). 

July  1, 1908,  balance  unexpended |18, 970. 09 

June  30, 1909,  amount  expended  diuing  fiscal  year,  for  maintenance  of  im- 
provement        9, 968.  81 

July  1, 1909,  balance  unexpended 9,  OOL  28 

IMPROVINQ  MISSOURI  RIVER  AT  ELWOOD  (CONTRIBUTIONS). 

July  1, 1908,  balance  unexpended $13, 320. 31 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      13, 290. 61 

July  1, 1909,  balance  unexpended 29. 70 

July  1, 1909,  outstanding  liabilities 29. 70 

nCPROVINO  MISSOURI  RIVER  FROM   MOUTH  TO  FORT  BENTON,   MONT.,  PRESERVATION 
AND  MAINTENANCE  OF*  RIVER  AND  HARBOR  WORKS. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 $555,000.00 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         2, 525. 47 

July  1, 1909,  balance  unexpended 552, 474  53 

July  1, 1909,  outstanding  habilitieB 26, 413. 02 

July  1, 1909,  balance  available 526, 061. 61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1, 1909 350,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civH  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  AA 1.)  ^  , 
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i.  Osage  River ,  Missouri. — ^A  history  of  the  work  of  improvement 
on  this  nver,  froip  the  adoption  of  the  ori^al  project  in  1871  to  the 
end  of  the  fiscal  year  1900,  was  published  m  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  4944. 

The  original  condition  was  one  of  alternate  pools  and  shoals. 

The  work  has  been  carried  on  under  two  projects — that  of  open- 
channel  improvement,  by  the  construction  of  cross  and  wing  dams,  in 
addition  to  dredging  and  removal  of  obstructions  to  navigation,  such 
as  snags,  etc.,  and  tne  construction  of  a  lode  and  dam  7  miles  above 
the  mouth  of  the  river. 

The  removal  of  obstructions  imder  the  first  project  contemplates 
maintenance.  The  obstructions  will  form  anew,  and  while  the  cross 
and  wing  dams  have  a  degree  of  permanency,  they  must  receive  fre- 
quent repair  and  extension  to  keep  up  their  efficiency. 

The  amount  expended  by  the  General  Government  upon  both  proj- 
ects up  to  JuAe  30,  1909,  is  $800,939.82. 

Durmg  the  past  year  work  on  the  general  river  has  consisted  in 
dredging,  snagging,  and  repairs  to  longitudinal  and  cross  dikes. 

By  act  of  March  2,  1907,  the  sum  of  $10,000  was  appropriated  for 
general  improvement,  and  $68,000  was  appropriated  for  continuing 
construction  of  Lock  and  Dam  No.  1,  witn  authority  for  contracts 
to  the  additional  amount  of  $160,000,  all  of  which  has  been  appro- 
priated for  completion  of  the  lock  and  dam. 

The  sundry  civil  act  of  March  4,  1909,  appropriated  $60,000  for 
the  completion  of  the  lock  and  dam. 

The  nver  and  harbor  act  of  March  3,  1909,  appropriated  $10,000 
for  the  Osage  River,  for  maintenance  of  general  open-river  improve- 
ment. 

During  the  past  year  work  has  consisted  in  additional  protection 
to  the  piers  Nos.  6,  7,  8,  and  9,  and  weirs  7,  8,  9,  and  10.  The  gap 
between  piers  1  and  6  is  to  be  closed  by  a  chanoine  wicket  dam,  36 
feet  of  wnich  has  been  completed. 

During  the  past  year  work  has  been  completed  on  the  lock  and 
dam  as  lollows: 

Protection  of  the  foundation  of  the  outer  lock  wall.  Protection  of 
the  foundations  of  piers  7,  8,  9,  and  10.  The  foundation  of  the  dam 
throughout  was  reinforced  by  a  deposit  of  3  feet  of  concrete  tamped 
around  piling  and  up  to  floor  for  weirs. 

Twelve  air  tanks  installed  in  each  of  the  four  weirs  in  sections  7,  8, 
9,  and  10  and  a  2-inch  air  pipe  with  flexible  joint  connected  with 
each  weir. 

Thirty-six  linear  feet  of  the  chanoine  dam  foundation  completed. 

Expenditures  during  the  year: 

Labor  and  services $32, 172. 10 

Material 16,627.76 

Freight 3,301.01 

62,000.86 

The  work  now  in  progress  contemplates  the  completion  of  the 
chanoine  dam  foundation  and  installation  of  the  wickets  and  even- 
tual replacing  of  the  wooden  lock  gates  with  steel  ones. 

The  runds  on  hand  and  available  will  be  appUed  to  the  completion 
of  Lock  and  Dam  No.  1,  and  to  maintenance. 
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It  is  proposed  to  use  the  amount  that  can  be  profitably  expended 
in  fiscal  year  ending  June  30,  1911,  in  addition  to  the  balance  unex- 
pended July  1,  1909,  for  works  of  improvement,  and  for  mainte- 
nance of  general  improvement,  including  snagging,  dredging,  and 
repairs  to  dikes. 

The  head  of  navigation  is  Warsaw,  Mo.,  172  miles  above  the 
mouth.  Prior  to  improvement  light-draft  boats  had  to  abandon 
their  trips  because  of  shoals;  the  same  boats  now  ascend  to  the  head 
of  navigation  without  interference. 

The  improvement  has  only  influenced  freight  rates  by  affording 
shippers  a  regular  means  of  transportation  by  boat. 

Previous  reports. — ^Preliminary  examinations  August  22,  1884,  and 
December  10,  1886.  Reports  of  surveys  December  28,  1870,  Febru- 
ary 11,  1875,  February  13,  1879,  April  21,  1881,  January  9,  1890, 
November  9,  1900.  f^roject  adopted  in  1871;  snagging,  dredging, 
and  wing  dams  modified  in  1890  by  one  lock  and  dam  near  mourn. 

Report  on  preliminary  examination  and  survey,  made  in  compliance 
with  act  of  March  2, 1907,  was  made  January  21,  1908  (H.  Doc.  960, 
60th  Cong.,  1st  sess.) 

Amount  of  freight  carried  <m  the  Otage  River. 


Calendar  year —  Tom. 

1895 76, 706 

1896 72, 393 

1897 71,247 

1898 84, 286 

1899 76,702 

1900 96,144 

1901 72,339 


Calendar  year —  Tana. 

1902 95,194 

1903 38,501 

1904 35,746 

1905 8,678 

1906 20,506 

1907 31,601 

1908 30,606 


July  1, 1908,  balance  unexpended $152, 357. 50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 10, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 60, 000. 00 


June  30, 1909,  amount  expended  diuing  fiscal  year: 

For  works  of  improvement $3, 362. 06 

For  maintenance  of  improvement 64, 603. 44 


222, 357. 50 


67,965.49 


July  1, 1909,  balance  unexpended 154,392.01 

July  1,  1909,  outstanding  liabilities 18, 499. 94 

July  1, 1909,  balance  available 135, 892. 07 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jirne  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1 ,  1909 20, 000. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  2.) 

S.  Odsconade  River,  Missouri, — This  river  is  similar  to  the  Osage, 
consisting  of  alternate  shoals  and  pools.  The  project  for  the  improve- 
ment of  this  stream,  adopted  in  1880,  consisted  in  the  removal  of 
snags  and  logs  from  the  channel  and  of  leaning  timber  from  the 
bax^  of  the  river,  where  necessary,  and  the  construction  of  wmg 
dams  and  training  walls  to  concentrate  the  flow  of  water  upon  the 
shoab  to  increase  the  depth  over  them. 
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From  the  nature  of  the  project,  which  contemplates  maintenance 
and  relief  from  year  to  year  and  the  removal  of  obstructions  which 
are  constantly  forming  anew,  no  definite  time  can  be  fixed  for  its  com- 
pletion.   The  improvement  must  therefore  be  continuous. 

During  the  past  season  the  boating  channel  was  cleared  of  snags 
and  wreck  heaps  and  all  overhanging  trees  were  trinuned  or  felled. 

The  river  and  harbor  act  of  Marcn  3,  1909,  appropriated  $15,000 
for  the  Gasconade  River  for  maintenance  of  general  open-river 
improvement. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  the  improvement  of  Gasconade  River,  begmning  with  the  act  of 
June  14,  1880,  is  $126,624.31. 

The  amount  expended  imder  the  project  to  June  30,  1909,  is 
$110,894.19. 

The  only  influence  the  improvement  has  had  upon  freight  rates  is 
to  afford  snippers  a  regular  means  of  transportation  by  boat. 

It  is  proposed  to  use  the  amount  that  can  be  profitably  expended  in 
fiscal  year  ending  Jime  30,  1911,  in  addition  to  the  balance  imex- 
pended  July  1,  1909,  for  works  of  improvement  in  continuing  present 
project,  wmch  is  indefinite,  including  plant  to  carry  on  work,  and  for 
mamtenance  of  existing  works. 

The  head  of  navigation  is  Arlington,  Mo.,  and  the  number  of  navi- 
gable miles  is  107.  Prior  to  improvement  light-draft  boats  were 
compelled  to  abandon  their  trips  oecause  of  shoals;  the  same  boats 
now  go  to  the  head  of  navigation  without  interference. 

Amount  of  freight  carried  on  the  Gasconade  River, 


Oalendar  year—  Tons. 

1895 47,544 

1896 46,294 

1897 30,515 

1898 30,981 

1899 24,259 

1900 51,580 

1901 19,460 


Calendar  year —  Tom. 

1902 44,380 

1903 10,788 

1904 14,791 

1905 29,837 

1906 27,604 

1907 50,083 

1908 28,887 


Previous  reports:  Reports  of  previous  surveys,  Februarv  14,  1873, 
Annual  Report  Chief  of  Engineers,  page  479,  1873;  February  11, 
1880,  Annual  Report  Chief  of  Engineers,  page  1462,  1880;  June  30, 
1896,  Annual  Report  Chief  of  Engmeers,  page  3800,  1896.  Notes  on 
river  also  foimd  on  page  3539,  Annual  Report  Chief  of  Engineers, 
1898. 

Report  on  preliminary  examination  and  survey,  made  in  compli- 
ance with  act  of  March  2,  1907,  was  made  February  24,  1908  (H. 
Doc.  829,  60th  Cong.,  1st  sess.). 

July  1,  1908,  balance  unexpended |2, 158. 16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 


17, 158. 16 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 428. 04 

July  1,  1909,  balance  unexpended 15,730.12 

July  1,  1909,  outstanding  liabilities 1,156.64 

July  1, 1909,  balance  available 14,573.48 
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(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1, 1909 $20, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of "" 


(See  Appendix  A  A  3.) 

4.  Fort  Riley  Military  Reservation^  Eans. — The  sundry  civil  act  of 
March  4;  1909,  appropriated  $25,000  for  bank  preservation  at  Fort 
Riley,  Kans.,  as  follows: 

Fort  Biley  Military  Reservation,  Kansas:  For  the  preservation  of  the  bank  line  of 
Republican  River  in  front  of  the  Fort  Riley  Military  Reservation,  by  revetment  and 
sucn  other  work  as  may  be  necessary  to  protect  the  said  reservation  from  damage  by 
erosion,  twenty-five  thousand  dollars,  to  be  immediately  available. 

Preliminary  examination  has  been  made  and  project  will  be  sub- 
mitted and  work  begun  as  soon  as  the  present  mgh  water  subsides. 

Amount  appropriated  by  the  sundry  civil  act  of  March  4, 1909 |25, 000. 00 

Amount  expended  during  the  fiscal  year 19.32 

July  1, 1909,  balance  unexpended 24, 980.  68 

July  1, 1909,  outstanding  liabilities 11.34 

July  1, 1909,  balance  available 24, 969. 34 

(See  Appendix  A  A  4.) 

EXAMINATION     AND     SUBYET     MADE     IN     COMPLIANOE     WITH     RIVER 
AND  HARBOR  AOT  AFPRGYED  MARCH  2,    1907. 

Reports  dated  June  4,  1907,  and  April  30,  1908^  on  preliminary 
exammation  and  survey,  respectively,  of  Missouri  River  from  Uie 
mouth  to  Sioux  City,  Iowa,  required  By  the  river  and  harbor  act  of 
March  2,  1907,  were  duly  submitted  Dy  the  district  oflScer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
House  Document  No.  1120,  Sixtieth  Congress,  second  session.  The 
estimated  cost  of  improvement  with  a  probability  of  providing  more 
than  6  feet,  and  not  less  than  10  feet,  is  $50,000  per  mile,  and  it  is 
believed  that  no  plan  of  improvement  of  less  scope  than  complete 
and  continuous  control  of  the  river,  at  least  as  far  as  Kansas  City, 
should  be  imdertaken.  This  will  require  about  ten  years  and  appro- 
priations at  the  rate  of  not  less  than  $2,000,000  annually  should  be 
assured.  The  question  of  advisability  of  imdertaking  such  a  project 
is  left,  however,  for  determination  by  Congress. 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  NASHVILLE, 
TENNESSEE,  DISTRICT. 

This  district  was  in  the  charge  of  Maj .  Wm.  W.  Harts,  Corps  of  Engi- 
neers, having  under  his  immediate  orders  to  April  4, 1909,  Capt.  A.  B. 
Putnam,  Corps  of  Engineers.  Division  engineer.  Col.  Wm.  T. 
Rossell,  Corps  of  Engineers. 

1.  Obion  and  Forlced  Deer  rivers.  Tennessee. — The  river  and  harbor 
act  of  June  13,  1902,  authorized  tne  joint  improvement  of  the  Obion 
and  Forked  Deer  rivers. 

(a)  Ohion  River. — ^This  stream  is  situated  in  northwestern  Ten- 
nessee.   It  is  formed  by  the  junction  of  its  North  and  South  forks 
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about  6  miles  northeast  of  Obion,  which  is  considered  the  head  of 
navigation  for  steamers  and  other  craft,  and  it  flows  in  a  general 
southwesterly  direction  about  75  miles,  entering  the  Mississippi 
River  some  5  miles  below  the  Missouri  and  Arkansas  state  line.  It  la 
probable  that  rafting  and  logging  are  feasible  as  far  up  as  25  miles 
above  Obion. 

In  its  original  condition  the  obstructions  on  this  river  were  almost 
wholly  drift,  snags,  and  overhanging  trees,  which  made  navigation 
diflicult  and  uncertain. 

The  original  project  was  based  on  a  survey  made  in  1891,  and  was 
adopted  by  the  river  and  harbor  act  of  July  13,  1892.  The  scope  of 
the  work  was  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  After  an  ex- 
penditure of  $15,795.01  this  project  was  modified  in  June,  1897,  to 
one  for  maintenance,  so  as  to  keep  the  river  free  from  such  obstruc- 
tions as  would  prevent  navigation  at  medium  and  high  stages,  at  an 
estimated  annual  cost  of  $2,500. 

In  1903  the  annual  expenditure  recommended  for  maintenance  of 
the  Obion  and  Forked  Deer  rivers  combined  was  reduced  from  $4,500 
to  $2,250.     (See  Annual  Report  for  1904,  p.  2351.) 

Appropriations  and  allotments  aggregating  $29,400  have  been 
macle  for  the  Obion  River,  of  which  $28,395.62  have  been  expended 
xmder  the  present  project  to  June  30,  1909. 

No  work  was  done  during  the  past  fiscal  year.  The  funds  expended 
were  applied  to  maintenance  of  the  floating  plant. 

The  expenditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
sta^ges  from  Obion,  Tenn.,  to  the  mouth  of  the  river.  The  naviga- 
bility of  the  Obion  River  depends  largely  on  the  stage  of  water  in  the 
Mississippi.     Navigation  is  not  practicaole  at  low  stages. 

For  the  calendar  year  ending  December  31,  1908,  the  reported 
commerce  on  this  stream  amount  to  8,684  tons,  having  an  estunated 
value  of  about  $51,415,  consisting  almost  wholly  of  timber  products; 
passengers  carried,  100. 

For  additional  details  of  the  Obion  River,  see  the  account  of  its 
survey  in  the  Annual  Report  of  1891,  page  2992.  The  effect  of  the 
improvement  on  freight  rates  is  not  believed  to  be  important  and  can 
not  readily  be  ascertained. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report,  that  further  appropriations  under  this  project  are  not  war- 
ranted. 

July  1, 1908,  balance  unexpended |1, 213. 21 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         208. 83 

July  1, 1909,  balance  unexpended 1, 004. 38 

July  1,  1909,  outetanding  liabilities 13. 00 

July  1, 1909,  balance  available 991. 38 

(b)  Forked  Deer  River. — This  stream  is  formed  by  the  junction  of 
its  North  and  South  forks  about  8  miles  southwest  of  Dyersburg,  and 
flows  ^  thence  in  a  general  south westerlv  direction  about  21  iniles, 
entering  the  Obion  Kiver  about  3^  miles  nrom  the  Mississippi.  Dvers- 
burg  is  considered  the  head  of  navigation  on  the  North  Fork.  Jack- 
son, Tenn.,  95^  miles  above  the  mouth,  was  formerly  considered  the 
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head  of  navigation  on  the  South  Fork,  but  in  recent  years  navigation 
appears  to  have  been  limited  to  the  lower  portion  of  this  stream.  It 
is  probable  that  rafting  and  logging  can  be  carried  on  to  a  distance 
of  25  miles  above  Dyersburg. 

In  their  original  condition  the  main  stream  and  its  branches,  the 
North  Fork  and  South  Fork,  were  greatly  obstructed  by  snags  and 
drift.  The  original  project  may  be  said  to  have  been  adopted  by  the 
river  and  harbor  act  of  August  2,  1882,  and  was  based  on  a  report  of 
an  examination  of  South  Fork,  dated  December  16,  1880.  This 
project  was  subsequently  modified  by  extension  to  include  the  North 
Fork  and  main  stream  imtil  appropriations  aggregating  $25,000  were 
made  and  expended.  The  operations  proposed  were  open-channel 
work,  by  which  it  was  sought  to  maintain  a  satisfactory  channel  all 
the  year  round.  This  project  was  set  aside  in  view  of  the  fact  that 
the  result  aimed  at  could  not  be  accomplished  by  this  method. 

The  present  project  for  maintenance,  oased  on  the  provisions  of  the 
act  of  March  3, 1899,  provided  for  the  removal  of  surrace  obstructions 
from  the  Forked  Deer  River  and  its  navigable  branches  (North  and 
South  forks),  at  an  estimated  annual  cost  of  $2,000.  In  1903  the 
annual  expenditure  recommended  for  maintenance  of  both  the  Obion 
and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250.  (See 
Annual  Report  for  1904,  p.  2351.)  Under  this  project  appropria- 
tions and  allotments  aggregating  $12,600  have  been  made,  of  which 
$11,766.37  has  been  expended  to  June  30,  1909.  The  expenditures 
have  resulted  in  temporary  improvements  to  the  channel,  lessening 
the  dangers  to  navigation  at  medium  and  higher  stages.  The  navi- 
gability of  the  Forked  Deer  River  depends  largely  upon  the  stage  of 
water  m  the  Mississippi.     Navigation  is  not  practicable  at  low  stages. 

No  work  was  done  during  the  past  fiscal  year.  The  funds  expended 
were  applied  to  the  maintenance  of  the  floating  plant. 

For  the  calendar  year  ending  December  31,  1908,  the  reported 
commerce  on  this  stream  amoimted  to  16,165  tons  having  an  esti- 
mated value  of  about  $35,150.  and  consisting  almost  wholly  of  timber 
products.    Passengers  carriea,  300. 

For  references  to  sundry  examinations  and  surveys  of  the  Obion 
and  Forked  Deer  rivers,  see  the  Report  of  the  Chief  of  Engineers  for 
1908,  page  553.  For  the  report  of  the  survey  of  the  South  Fork 
of  the  Forked  Deer  River  dated  January  22,  1908,  see  House  Docu- 
ment No.  945,  Sixtieth  Congress,  first  session. 

The  effect  of  the  improvement  on  freight  rates  is  not  believed  to 
be  important  and  can  not  readilv  be  ascertained. 

This  river  has  been  combined  with  the  Obion  in  the  work  of  im- 
provement, and  they  have  ordinarily  been  considered  together  in 
making  appropriations  of  funds. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report  on  Obion  River,  that  further  appropriations  under  this  project 
are   not   warranted. 

July  1,  1908,  balance  unexpended $986. 17 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       151. 54 

July  1,  1909,  balance  unexpended 833.  63 

July  1,  1909,  outstanding  liabilities 11. 50 

July  1, 1909,  balance  available 822. 13 
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CONSOLIDATED. 

July  1, 1908,  balance  unexpended $2, 198. 38. 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 360. 37 

July  1,  1909,  balance  unexpended 1, 838. 01 

July  1,  1909,  outstanding  liabilities 24. 50 

July  1, 1909,  balance  available 1, 813. 51 

(See  Appendix  B  B  1.) 

i.  Cumberland  River ,  Tennessee  and  Kentucky, — The  Cumberland 
River  rises  in  eastern  Kentucky,  on  the  western  slope  of  the  Cumber- 
land Mountains,  flows  in  a  tortuous  course  of  about  688  miles  through 
eastern  Kentucky,  middle  Tennessee,  and  western  Kentucky,  and 
discharges  into  the  Ohio  River  near  Smithland,  Ky.  From  Burnside, 
Ky.,  the  head  of  steamboat  navigation,  to  Smithland,  Ky.,  the  dis- 
tance is  518  miles  by  the  river,  203  miles  being  in  the  State  of  Ken- 
tucky and  315  miles  in  the  State  of  Tennessee. 

•  (a)  Below  Nashville  (19S  miles),— From  1830  to  1840  the  legisla- 
tures of  Tennessee  and  Kentucky  made  several  appropriations  for 
the  improvement  of  the  navigation  of  the  Cumberlana  River,  but 
little  benefit  to  the  general  condition  of  the  river  seems  to  have  been 
accomplished.  The  Cumberland  Navigation  Company  was  incor- 
porated by  the  State  of  Tennessee  in  1846  for  improving  the  "navi- 
gation of  the  Cumberland  River  below  the  town  of  Nashville  by  means 
of  a  system  of  locks  and  dams,''  but  nothing  effective  was  done  to 
carry  out  the  proposed  improvement. 

In  its  original  condition  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gravel,  and  sand  bars,  snags, 
and  other  surface  obstructions,  on  account  of  which  navigation  was 
rendered  very  imcertain. 

From  July  17,  1832,  to  July  7,  1838,  Confess  made  five  appropria- 
tions for  improving  the  Cumberland  River,  Tennessee  and  Kentucky, 
aggregating  $155,000,  $20,000  of  which  was  to  be  expended  below 
Nashville  and  $135,000  on  the  river  generally,  but  all  tne  appropria- 
tions for  the  above  period  were  expended  below  Nashville,  to  improve 
the  worst  locaUties. 

Between  1838  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specifically 
for  operations  on  this  section,  was  adopted  by  tne  river  and  harbor 
act  of  March  3,  1871,  based  on  project  submitted  January  20,  1871. 
The  work  proposed  was  as  follows:  To  excavate  the  bars  and  rock 
ledges  in  order  to  get  an  additional  depth  of  water;  to  contract  the 
waterways  in  places  in  order  to  get  the  requisite  depth;  to  remove 
snags  and  bowlders  from  the  main  channel;  and  to  restrain  tributary 
streams  in  well-determined  channels  at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  in  Kentucky  Chute  at 
the  junction  of  the  Cumberland  with  the  Ohio  River,  a  Board  of 
Engmeer  officers  in  1888  recommended  the  construction  of  a  dike  near 
Smithland,  Ky.,  at  an  estimated  cost  of  $129,600.  The  river  and 
harbor  act  of  September  19,  1890,  allotted  $30,000  from  the  appro- 
priation for  improving  Cumberland  River  below  Nashville,  to  be 
expended  in  improving  the  mouth  of  the  river^  as  reconmiended. 
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AppropriatioDs  aggregating  $305^00  were  made  and  expended,  thus 
completing  the  above  project.  The  expenditures  under  the  old 
project  have  resulted  in  lengthening  the  season  of  navigation  by  giving 
an  increased  depth  at  low  water  combined  with  greater  security  in 
thepassage  of  oostructions. 

The  present  project  for  improving  the  Cumberland  River  below 
Nashville  was  adopted  July  13,  1892,  by  the  river  and  harbor  act  of 
that  date.  It  contemplates  the  extension  of  the  lock  and  dam  system 
of  the  upper  river  over  a  considerable  portion  of  the  river  below  Nash- 
ville by  tne  construction  of  7  locks  and  dams,  commencing  at  or  near 
Harpeth  shoal  (Lock  A)  and  ending  at  Big  Eddy  shoal  (Lock  6) ; 
the  locks  to  be  52  feet  wide  and  280  feet  long,  with  lifts  varying  from 
8i  to  1 1  i  feet  and  aggregating  some  70  feet.  The  project  also  includes 
the  improvement  of  the  Kentucky  Chute,  at  the  mouth  of  the  river, 
as  recommended  by  the  Board  of  Engineer  officers  in  1888,  the  neces- 
sary channel  work  below  Lock  6,  and  the  removal  of  surface  obstruc- 
tions, snags,  logs,  etc.,  below  Nashville.  The  total  estimated  cost  of 
the  entire  improvement  is  $1,964,500.  (Annual  Report  of  the  Chief 
of  Engmeers  for  1894,  p.  1806.) 

Under  this  project  appropriations  and  allotments  aggregating 
$450,000,  which,  with  receipts  from  sales  and  other  receipts,  $986.30, 
makes  a  total  of  $450,986.30. 

The  total  expenditures  under  this  project  to  June  30,  1909, 
amount  to  $440,745.61,  of  which  sum  about  $20,897.60  have  been 
applied  to  maintenance. 

These  expenditures  have  resulted  in  the  periodical  removal  of 
snags  and  other  surface  obstructions  from  the  navigable  channel,  the 
protection  of  the  bank  of  a  part  of  Cumberland  Island  in  Kentucky 
Chute  at  the  mouth  of  the  nver,  and  the  completion  and  placing  in 
operation  of  Lock  A,  November  26,  1904,  whereby  6-foot  navigation 
has  been  afforded  all  year  round  for  a  distance  of  38.8  miles  above 
the  lock.  The  season  of  profitable  navigation  from  the  Ohio  River 
to  Nashville  has  been  prolonged  by  forty-five  to  ninety  days,  depend- 
ing on  the  stage  of  water,  making  it  now  average  eight  months  annu- 
Bily.    Lock  A  is  41.4  miles  below  Nashville. 

The  Cumberland  River  below  Nashville  is  usually  navigable  for 
all  steamboats  plying  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  3  feet,  from  six  to  eight  months,  and  for  boats  draw- 
ing 16  inches  or  less,  the  whole  year.  General  navigation,  however, 
is  practically  closed  for  several  months  each  year  during  low  water. 
As  a  general  rule,  when  the  stage  is  below  2^  feet,  navigation  is  closed ; 
between  2^  feet  and  5  feet,  it  is  uncertain,  and  above  5  feet,  good. 
A  table  is  given  on  page  390  of  the  Annual  Report  of  the  Chirf 
of  En^neers  for  1902.  showing  the  stages  at  Bumside,  Carthage, 
Nashville,  and  Clarksville  for  the  years  1898-1902. 

No  work  of  improvement  was  carried  on  during  the  past  fiscal 
year. 

The  funds  expended  were  applied  to  the  cost  of  the  survey  for 
locks  and  dams  authorized  by  the  act  of  March  2,  1907. 

For  references  to  detailed  reports  and  maps  and  to  the  report  of 
the  Board  of  Engineers  for  Rivers  and  Harbors  concerning  tne  fur- 
ther improvement  of  the  Cumberland  River  see  the  Annual  Report 
of  the  Chief  of  Engineers  for  1908,  page  555. 

A  preliminary  report  of  the  survey  ordered  by  the  act  of  March  2, 
1907,  is  printed  in  House  Document  No.  75^,  S^t^5t|^^oi^^:e8S, 
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first  session.    The  final  report  is  printed  in  House  Dociiment  No. 
1481,  Sixtieth  Congress,  second  session. 

In  these  reports  the  district  officer  recommends  the  further  im- 
provement of  the  Cumberland  River  below  Nashville  by  the  con- 
struction of  the  necessary  locks  and  dams.  This  reconmiendation 
was  concurred  in  by  the  division  enrineer,  Board  of  Engineers  for 
Rivers  and  Harbors,  and  the  Chief  of  Enrineers. 

Attention  is  invited  to  the  reconmiendation  of  the  district  officer 
in  the  appendix  to  this  report  that  the  necessary  funds  for  the  com- 
mencement of  the  work  be  appropriated  at  the  earUest  date  prac- 
ticable.   This  recommendation  is  concurred  in. 

The  reported  commerce  for  the  calendar  year  1908  was  259,734 
tons,  having  an  estimated  value  of  about  $4,621,197;  passengers 
carried,  33,000.  The  tonnage  consisted  principally  of  tmiber  and 
farm  products,  and  general  merchandise. 

It  is  reported  that  the  Tennessee  Central  Railroad,  which  parallels 
the  Cumberland  River  from  Nashville  to  Clarksville,  had  rates  in 
force  before  the  completion  of  Lock  and  Dam  A  of  from  18  to  26 
cents  per  100  pounds,  and  since  this  lock  was  put  in  operation  these 
rates  have  been  reduced  above  the  lock  to  from  6  cents  to  12  cents  per 
100  poimds. 

The  quantity  of  grain  handled  by  the  local  steamboats  has  in- 
creased considerably  since  the  completion  of  Lock  A  and  a  new  line 
of  steamboats,  the  Tyner  Line,  has  been  operating  during  the  boat- 
ing season. 

It  appears  from  reliable  information  that  the  cost  of  transport-  * 
ing  grain  by  river  to  Nashville  is  about  8  cents  per  100  pounds  from 
pomts  below  Evansville  on  the  Ohio  River,  while  it  is  15  cents  per 
100  pounds  by  way  of  river  to  Henderson  or  Uniontown,  Ky.,  and 
thence,  by  rail  to  Nashville,  or  a  saving  of  about  7  cents  per  100 
pounds  by  all  river  transportation.  Within  the  past  year  freight 
rates  by  rail  have  advanced  12^  to  20  per  cent  on  every  class  of  mer- 
chandise going  south  out  of  Nashville,  while  into  Nashville  it  appears 
that  the  tariff  has  not  been  advanced.  There  is  little  doubt  that 
the  competition  offered  bv  the  Cumberland  River,  even  in  its  present 
condition,  is  the  cause  of  the  favorable  rates  into  Nashville. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal 
year  ending  June  30,  1911,  will  be  applied  to  necessary  maintenance. 
The  funds  are  needed  for  maintaining  the  river  in  a  navigable  condi- 
tion. No  estimate  is  submitted  for  further  work  on  the  old  or 
existing  project  for  improvement  by  locks  and  dams  pending  action 
by  Congress  on  the  new  plan  for  slack  water  improvement  referred 
to  above. 

July  1, 1908,  balance  unexpended $8,731.44 

Caan  allowance  received  from  Underwood  Typewriter  Company 12. 26 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

18, 743. 69 
June  30, 1909,  amount  expended  during  fiscal  year,  for  survey 8, 503. 00 

July  1, 1909,  balance  unexpended 10, 240. 69 

July  1, 1909,  outstanding  habilitiee 6.95 

July  1, 1909,  balance  available 10,233.74 
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Amount  (esdmated)  required  for  completion  of  existing  project 91, 549, 818. 81 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
•  June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  Above  NashviUe  (367  mUes). — ^This  section  extends  from  Nash- 
ville to  the  mouth  of  Rockcastle  River.  In  its  original  condition  it 
was  considerablv  obstructed  by  rock  reefs,  ledges,  snags,  etc.,  which 
greatly  impeded  navigation  between  Nashville  and  Bumside  (about 
325  miles),  while  above  Bumside  the  Smith  shoals  formed  a  serious 
obstruction  to  navigation  at  practically  all  stages. 

The  ori^nal  scheme  of  improvement  above  Nashville,  as  modified 
and  extended,  contemplated  open-channel  work  from  Nashville,  Tenn.. 
to  Cumberland  Ford  (PineviUe,  Ky.),  497  miles,  at  an  estimatea 
cost  of  $374,764,  and  was  based  on  projects  submitted  January  20, 
1871,  and  February  8,  1872. 

The  first  appropriation,  specifically  applicable  to  the  Cumberland 
River  above  Nashville,  was  made  by  the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement,  or  old  project,  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
Uius  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modifications  appropriations  aggregating  $346,000 
were  made  and  expended. 

The  project  for  the  canaUzation  of  the  Cumberland  River  above 
Nashville,  based  on  reports  of  an  examination  and  survey  in  1882 
and  1883,  was  adopted  by  the  river  and  harbor  act  of  August  5,  1886. 

This  scheme  of  unprovement  provided  for  the  construction  of  22 
locks  and  dams  below  Bumside,  Ky.,  and  6  locks  and  dams  at  Smith 
shoals,  above  Bumside,  the  intention  being  to  provide  a  cofiplete 
system  of  lockage  from  Nashville,  Tenn.,  to  Rockcastle  River,  so  as 
to  afford  a  channel  depth  of  6  feet,  the  locks  to  be  52  feet  wide  and 
280  feet  long,  with  lifts  vaiying  from  10  to  12  feet,  at  an  estimated 
cost  of  $8,500,000. 

On  February  16,  1905,  the  Board  of  Engineers  for  Rivers  and  Har- 
bors reported  on  the  project  of  canalization  as  follows: 

The  Board  is  of  the  opinion  that  the  regulation  of  the  river  and  ♦  ♦  ♦  the 
completion  of  Locks  and  Dams  3,  4,  5,  6,  and  7  above  Nashville,  so  as  to  carry  the 
improvement  of  the  river  from  its  mouth  to  Cartha^,  Tenn.,  is  worthy  of  being  con- 
tinued by  the  United  States,  but  that  the  construction  of  the  locks  and  dams  propoeed 
between  Carthage  and  Bumside,  except  No.  21,  now  under  contract,  is  not  at  present 
justified  by  the  commerce  involved. 

The  river  and  harbor  act  of  March  2,  1907,  adopted  the  modified 
project  for  completing  the  improvement  in  accordance  with  this 
report  by  providing  for  the  completion  of  Locks  and  Dams  Nos.  3, 
4,  5,  6,  ana  7  at  an  additional  expenditure  of  $550,000,  thus  reducing 
the  cost  of  the  project  as  modified  to  $2,769^00,  increased  in  the 
report  for  1908,  page  1690,  to  $2,854,000.  The  act  appropriated 
$150,000  and  authorized  continuing  contracts  in  the  further  sum  of 
$400,000  for  completing  the  project.  The  entire  amount  so  author- 
ized nas  now  been  appropriated. 

For  the  statement  concerning  the  annulment  of  the  contract  for 
constructing  Lock  and  Dam  No.  21  see  the  Report  of  the  Chief  of 
Engineers  for  1908,  page  1689. 
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The  district  officer,  in  the  appendix  to  this  report^  recommends 
that  an  additional  sum  of  $85,000  be  appropriated  to  finish  the  work 
at  Lock  21,  as  experience  shows  that  it  will  be  impossible  to  build 
the  dam  and  do  tne  necessary  work  of  bank  protection  and  paving 
within  the  present  estimate  of  cost.  His  recommendation  is  con- 
curred in. 

Attention  is  invited  to  the  district  officer's  fui*ther  recommendation 
in  this  connection,  however,  that  no  such  appropriation  be  made 
for  the  completion  of  this  work  unless  the  town  of  Bumside,  which  is 
in  the  vicinity  of  the  proposed  lock  and  will  derive  the  neatest 
benefit  from  the  improvement,  furnish  adecjuate  terminal  mcilities 
by  reserving  for  all  time,  by  appropriate  legislative  action,  a  portion 
oi  its  water  front,  and  devote  it  exclusively  to  the  accommodation  of 
.river  commerce  upon  such  terms  as  will  be  reasonable  and  just  to  the 
public. 

Under  the  project  of  canalization  appropriations  and  allotments 
aggregating  $2,779,000  have  been  made;  $493.15  have  been  received 
from  recoveries,  sales,  etc.,  making  a  total  of  $2,779,493.15.  Of 
this  amount  about  $42,036.95  is  chargeable  to  maintenance,  leav- 
ing $2,737,456.20  applicable  to  works  of  improvement.  The  total 
expenditures  under  this  project  to  June  30,  1909,  amount  to 
$2,378,110.47,  of  which  sum  about  $31,564.15  was  applied  to 
maintenance. 

These  expenditures  have  resulted  in  an  improved  channel  way  by 
the  periodical  removal  of  sna^  and  other  surface  obstructions;  the 
completion  and  operation  of  Lock  and  Dam  No.  1  (2.5  miles  below 
NashviUe) ;  Lock  and  Dam  No.  2  (9  miles  above  Nashville);  and 
Lock  and  Dam  No.  3  (26  miles  above  Nashville) ;  the  completion  of 
the  masonry  required  for  locks  and  abutments  of  dams  Nos.  4, 5, 6,  and 
7  (44.7,  72,  89,  and  106.6  miles,  respectively)  above  Nashville;  the 
purchase  of  sites  for  abutment  at  Lock  No.  8  (125.2  miles  above 
Nashville) ;  and  for  Lock  and  Abutment  No.  22  (320.2  miles  above 
Nashville);  the  selection  of  sites  for  the  locks  of  the  Smith  shoals 
system;  the  letting  and  partial  execution  of  the  contracts  for  the 
construction  and  erection  of  the  gates  for  Locks  3  to  7,  and  for  Ijock 
21 ;  the  partial  construction  of  Lock  No.  21 ;  the  purchase  and  delivery 
of  the  lumber  for  Dam  No.  5;  and  contingencies  pertaining  to  the 
entire  improvement. 

The  Cumberland  River  is  navigable  usually  from  Nashville  to 
Bumside,  Ky.,  325  miles,  for  steamboats  drawing  not  more  than  3 
feet  from  four  to  six  months  of  each  year,  and  for  boats  of  greater 
drc^  from  two  to  three  months.  The  fall  is  223  feet,  or  about  8 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles)  the 
river  is  navigable  tor  steamboats  of  2^  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  n-om  five  to  seven  months  and  larger  boats  four  or  five 
months. 

The  head  of  navigation  is  Bumside,  Ky.,  for  steamers  and  other 
craft.  This  section  is  considered  navigable  for  rafting  and  logging 
for  about  35  miles  above  Bumside. 
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Lock  No.  1  was  placed  in  operation  November  26,  1904.  The 
completion  of  this  lock  affords  a  good  harbor  at  Nashyille,  where  a 
numoer  of  new  boats  and  barges  were  put  in  commission  as  a  result  of 
this  improvement. 

Lock  rfo.  2  was  put  in  operation  on  October  9, 1907,  and  Lock  No.  3 
was  placed  in  operation  on  October  15,  1908.  The  completion  of 
these  three  loc^  gives  a  6-foot  navigation  the  year  round  for  a 
distance  of  about  47  miles  above  Nashville. 

The  early  completion  of  the  work  at  Locks  Nos.  4, 5, 6,  and  7,  where 
the  more  expensive  masonry  parts  have  already  been  built,  is 
regarded  of  great  importance,  as  this  is  necessary  to  make  the 
improvement  available  and  will  provide  a  permanent  channel  for 
navigation  from  Nashville  to  Carthage  and  the  Cwiey  Fork  River. 
When  these  locks  are  in  operation  the  effect  of  the  project  on  freight 
rates  will  be  more  fully  apparent. 

The  expenditures  during  the  past  fiscal  year  were  ai>plied  to  the 
completion  of  placing  Lock  No.  3  in  operation;   erecting  the  lock 

fates  under  contract  at  Locks  Nos.  4  and  5;  partial  construction  of 
>am  No.  5;  purchase  and  delivery  of  the  matenals  preparatory  to  the 
construction  of  the  euard  walls  at  IxKjks  Nos.  6  and  7 ;  quarrying  stone 
for  dams;  letting  of  the  contract  for  the  delivery  of  the  timber  for 
Dam  No.  4;  constructionof  two  lock  houses  at  Lock  No.  3;  construc- 
tion of  floating  plant  and  temporary  buildings  for  shops  and  quarters 
at  Locks  Nos.  6  and  7;  construction  of  Lock  No.  21  and  contingencies 
pertaining  to  the  entire  improvement. 

The  amount  expended  for  maintenance  during  the  past  fiscal  year 
was  applied  to  the  purchase  of  material  for  a  snag  boat. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture m  the  fiscal  jear  1911  as  follows:  Eighty-five  thousand  dollars 
to  the  work  of  placmg  Lock  No.  21  in  operation,  and  $10,000  to  main- 
tenance of  improvement.  The  funds  are  needed  to  make  the  improve- 
ment available  for  the  needs  of  commerce  and  for  maintaining  the 
channel  of  the  river  in  a  navigable  condition. 

The  commerce  on  the  Cumberland  River  above  Nashville  for  the 
calendar  year  1908,  as  nearly  as  could  be  ascertained,  aggregated 
246,260  tons,  having  an  estimated  value  of  about  $8,745,289;  pas- 
sengers carried,  8,635.  The  tonnage  consisted  mainly  of  timber  and 
farm  products  and  general  merchandise. 

For  references  to  surveys  see  page  495,  Annual  Report  of  Chief  of 
Engineers,  1906. 

July  1, 1908,  balance  unexpended $399, 049. 58 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 10,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 250, 000. 00 

Gash  allowance  received  from  Underwood  Typewriter  Co 17. 25 

659,066.84 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $257, 469.  88 

For  maintenance  of  improvement 214.  28 

257,684.16 

July  1, 1909,  balance  unexpended 401, 382.  68 

July  1,  1909,  outstonding  liabilities 25,153.34 

July  1, 1909,  balance  available 376,229.34 
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Jtily  1, 1909,  amount  covered  by  uncompleted  contracts $43, 488.  70 

Amount  (estimated)  requiied  for  completion  of  existing  project 85, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1, 1909: 

For  works  of  improvement *|85, 000. 00 

For  maintenance  of  improvement 10,000.00 

96,000.00 

Submitted  in  compliance  with  re<^uirement8  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  B  B  2.) 

5.  Operating  and  care  of  locks  and  dams  on  Cumberland  River. — 
Four  locks  are  now  in  operation:  Lock  A,  the  first  of  the  series  below 
Nashville,  and  Locks  1,  2,  and  3  of  the  series  above  Nashville. 

They  have  an  available  length  of  280  feet,  a  clear  width  of  52  feet 
between  walls,  and  a  depth  of  6^  feet  on  miter  sills  at  low  water, 
except  at  lower  miter  sill  of  Lock  A,  where  the  present  low-water 
deptn  is  only  1  foot.  This  depth  will  be  increasea  to  6^  feet  by  the 
construction  of  the  next  lock  below. 

The  first  allotment  from  the  indefinite  appropriation  of  July  5, 
1884,  for  the  operation  and  care  of  these  locks  was  made  June  26, 1905. 

Diiring  the  calendar  year  1908  the  traffic  past  Lock  A  was  about 
104,743.9  tons;  past  Lock  No.  1  about  102,651  tons;  past  Lock  No. 
2  about  187,553.4  tons;  past  Lock  No.  3  about  3,658.2  tons  since  it 
was  placed  in  operation  in  October,  1908. 

A  special  allotment  of  $9,000  was  made  for  the  purchase  of  a  pump 
boat  for  pumping  out  the  lock  pits  when  they  fill  up  with  material. 
This  vessel  will  be  constructed  at  Muscle  Shoals  Canal,  and  is  expected 
to  be  placed  in  commission  early  next  fall. 

The  fimds  expended  were  applied  to  the  repair  of  Dam  A  with 
concrete,  and  to  the  expenses  of  operating  ana  care  of  lock  gates, 
buildings,  and  grounds. 

The  amount  expended  to  Jxme  30,  1909,  was  $60,977.41,  of  which 
$31,801.58  were  expended  during  the  past  fiscal  year. 

(See  Appendix  B  B  3.) 

4.  Caney  ForJc  River^  Tennessee. — ^This  stream  lies  in  the  central 
part  of  Tennessee.  After  a  course  of  about  200  miles,  wholly  in  the 
State,  it  empties  into  the  Cumberland  River  at  Carthage,  Tenn., 
about  116  miles  above  Nashville.  It  is  the  largest  tributary  of  the 
Cumberland  River. 

In  its  original  condition  the  principal  difficulties  were  found  to  be 
rock  reefs,  gravel  and  sand  bars,  and  a  crooked  and  shallow  channel 
greatly  impeded  by  surface  obstructions. 

No  work  was  done  fcy  the  United  States  prior  to  that  begun  under 
the  present  project.  The  present  project,  adopted  Jime  14,  1880,  is 
baseKi  on  the  report  of  1879,  and  an  extension  of  the  project  is  based 
on  the  report  of  1886.  It  provides  for  improving  the  92  miles  of 
river  from  Franks  Ferry^  the  head  of  navigation,  to  its  mouth, 
Carthage,  Tenn.,  by  removing  the  surface  obstructions,  building  riprap 

a  An  appropriation  of  this  amount  is  recommended  b]^  the  district  officer  and  the 
Chief  of  Engineers,  subject  to  certain  important  conditions  set  forth  on  page  589  of 
this  report. 
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dams  and  training  walls,  so  as  to  obtain  sufficient  water  for  safe 
navigation  during  boating  season  for  steamboats  drawing  not  more 
than  3  feet;  at  an  estimated  cost  of  $45;228.  (Annual  Report  of  the 
Chief  of  Engineers  for  1887,  p.  1767.) 

Rafting  and  logging  does  not  appear  to  be  practicable  above 
Franks  ^^ny. 

Under  the  project  referred  to,  appropriations  aggregating  $28,000 
have  been  made  and  $12.25  received  from  other  sources,  and  $27,839.83 
expended  to  the  close  of  the  fiscal  year  ending  Jime  30,  1909. 

From  August,  1880,  when  the  first  work  was  done,  to  August,  1891, 
when  the  last  work  was  done,  $25,000  was  expended.  'Die  results 
were  an  improvement  of  the  channel  at  a  3-foot  stage  from  Franks 
Ferry  to  the  mouth  of  the  river.  The  improvement,  however,  was  not 
permanent  and  can  not  be  made  so  under  the  present  project.  The 
additional  work  required  is  therefore  practically  for  mamtenance. 

No  appropriations  were  made  from  1890  to  1905,  and  no  work  was 
done  for  upward  of  seventeen  years. 

The  funds  expended  during  the  past  fiscal  year  were  applied  to 
clearing  the  channel  of  the  river  of  surface  obstructions  and  care  of 
plant. 

In  view  of  the  meager  benefits  resulting,  it  is  not  believed  that 
future  appropriations  are  warranted  imder  this  project. 

The  effect  of  the  improvement  on  freight  rates  is  not  believed  to 
be  important  and  can  not  be  readilv  ascertained. 

The  commerce  on  the  Caney  Fort  River  for  the  calendar  year  1908, 
as  nearly  as  could  be  ascertamed,  aggregated  16,480  tons,  naving  an 
estimated  value  of  $79,013. 

July  1 ,  1908,  balance  unexpended $1, 633. 69 

Casn  allowance  received  from  the  Underwood  Typewriter  Company 12. 25 

1,545.94 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 373. 62 

July  1, 1909,  balance  unexpended 172.42 

(See  Appendix  B  B  4.) 

SUBVBT  OF  OUMBEBLAND  RIVEB,  TENNESSEE  AND  KENTUCKY, 
MADE  IN  COMPLIANCE  WITH  BIVEB  AND  HARBOB  ACT  APPBOVED 
MABCH   2,    1907. 

Report  dated  January  18,  1909,  on  a  survey  of  Gumheriand  River, 
Tennessee  and  Kentucky ,  helow  NdshviUe,  with  a  view  to  the  con- 
struction of  locks  and  dams  in  that  portion  of  the  river  heretofore 
surveyed  in  which  no  locks  and  dams  have  been  constructed,  re- 
quired by  the  river  and  harbor  act  of  March  2,  1907,  was  duly  sub- 
mitted by  the  district  officer.  It  was  reviewed  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  pursuant  to  law,  and  was  trans- 
mitted to  Congress  and  printed  in  House  Docimient  No.  1481,  Six- 
tieth Congress,  second  session.  A  plan  of  improvement  is  presented 
which  has  in  view  the  construction  of  three  more  locks  and  dams, 
(D,  E,  and  F)  to  complete  the  system  of  six  in  all,  the  estimated 
cost  of  which  is  $1,905,688.80. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  CHATTANOOOA, 
TENNESSEE.  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Wm.  W.  Harts.  Corps  of 
Engineers,  having  under  his  immediate  orders  to  April  4,  1909, 
Capt.  A.  B.  Putnam,  Corps  of  Engineers.  Division  engines,  Col. 
Wm.  T.  Rossell,  Corps  of  Engineers. 

TENNESSEE  BIVEB   SYSTEM. 

The  Tennessee  River  is  652  miles  long.  It  is  formed  by  the  junc- 
tion of  the  French  Broad  and  Holston  rivers,  4.5  miles  above  Knox- 
ville  and  1S8  miles  above  Chattanooga,  and  flows  into  the  Ohio  at 
Paducah,  464  miles  below  Chattanooga.  Together  with  its  principal 
tributaries  it  forms  a  system  of  internal  waterways  capable  of  bemg 
navigated  more  than  1 ,300  miles  by  steamboats.  In  addition  to  this, 
its  tributaries  are  still  further  navigable  bv  rafts  and  flatboats  for  a 
distance  of  more  than  1,000  miles,  thus  making  a  system  of  navigable 
waters  about  2,350  miles  in  length,  with  a  drainage  area  of  about 
44,000  square  miles. 

The  river  is  navigable  the  entire  year  from  the  mouth  to  Riyerton, 
Ala.  Just  above  Riverton  a  lateral  canal  about  8  miles  long  is  now 
under  construction  past  the  Colbert  and  Bee  Tree  shoals,  and  the 
Muscle  Shoals  Canal  now  surmoimts  the  Big  Muscle  and  Elk  River 
shoals. 

Under  the  act  of  April  26,  1904,  as  amended  by  act  of  January  7, 
1905,  a  lock  and  dam  to  be  built  mainly  by  private  parties  are  pro- 
jected at  Hales  bar,  designed  to  form  a  pool  extending  33  miles 
upstream  to  Chattanooga. 

Local  boat  lines  have  headquarters  at  the  principal  towns  along  the 
river.  There  is  no  through  tratlic  covering  the  entire  length  of  the 
river,  the  longest  regular  boat  service  being  found  between  Chatta- 
nooga and  Paducah  when  the  stage  of  water  permits. 

Tne  amoimt  so  far  appropriated  and  allotted  for  the  Tennessee 
River  and  the  canals  thereon  is  $8,541,337.15;  amount  received 
from  other  sources,  $2,461.95,  making  the  total  received  $8,543,799.10. 
Of  this  the  siun  of  $1,122,882.26  has  been  allotted  for  operating, 
care,  and  repair  of  the  Muscle  Shoals  Canal  from  November,  1890, 
when  it  was  opened  to  navigation,  to  Jime  30,  1909. 

Freight  rates  are  said  to  be  already  considerably  lowered  by  this 
project,  but  there  is  no  information  available  indicating  to  what 
extent  they  will  be  affected  by  its  completion. 

1.  Tennessee  River, — The  improvement  has  been  carried  on  in 
three  sections  under  separate  appropriations. 

(a)  Above  Chattanooga,  Tenn,  {188  miles). — In  its  original  con- 
dition this  part  of  the  river  was  obstructed  by  rock  reefs,  bowlders, 
gravel  bars,  and  snags.  The  depth  of  water  on  the  bars  varied  from 
10  to  30  inches  at  low  water,  and  in  some  places  the  current  was  as 
great  as  6  miles  an  hour.  The  average  slope  is  0.956  foot  per  mile, 
with  average  low-water  discharge  varying  from  about  3,000  cubic 
feet  per  second  at  Knoxville  to  about  6,000  cubic  feet  per  second  at 
Chattanooga. 

The  present  project,  adopted  by  Congress  in  act  of  August  18, 1894, 
is  to  obtain  by  training  walls,  wmg  dams,  and  dredging  a  low-water 

9001— BNG  1909 38 

Digitized  by  VjOOQIC 


594  BBPOBT  OF  THE  OHIEF  OF  BNGINEEBS,  U.  8.  ABlCt. 

channel  3  feet  deep  from  Chattanooga  to  the  mouth  of  the  French 
Broad  River,  at  an  estimated  cost  of  $650,000.  Up  to  June  30,  1895, 
the  sum  of  $328,255.83  had  been  expended  imder  a  previous  proiect, 
and  there  remained  55  obstructions  naving  less  than  3  deet  depth  at 
low  water.  A  revision  of  the  estimate  in  1907,  on  a  basis  of  present 
imit  prices,  places  the  cost  of  the  existing  project  at  $1,709,000. 

Appropriations  and  allotments  under  the  present  project  amount 
to  $352,014.63,  and  the  receipts  from  sales,  etc.,  have  been  $155.70; 
making  a  total  of  $352,170.33.  The  total  amoimt  expended  imder 
the  present  project  to  June  30,  1909,  is  $307,841.29,  including  $13,- 
915.16  for  maintenance. 

Operations  in  recent  years  have  been  mainly  concentrated  at  the 
formidable  series  of  obstructions  extending  from  Caney  Creek  shoals 
(about  98  miles  above  Chattanooga)  downstream  for  a  distance  of 
about  8  miles.  The  projected  works  in  that  vicinity  are  well  ad- 
vanced toward  completion,  and  a  marked  increase  in  channel  depths 
has  been  obtained. 

The  work  done  in  the  past  fiscal  year  comprised  dredg^ig  and  dike 
construction  at  Caney  Creek  shoals  and  diKe  construction  at  Little 
River  shoals  (12  miles  below  Knoxville).  Operations  were  sus- 
pended in  October,  owing  to  the  exhaustion  of  nmds.  In  January, 
1909,  imder  an  allotment  made  for  the  purpose,  some  work  was 
imdertaken  at  the  latter  place  with  a  view  to  the  reduction  of  objec- 
tionable current  velocities  due  to  the  incomplete  stage  of  the  im- 
provement. The  funds  expended  for  maintenance  during  the  fiscal 
year  were  applied  to  this  emergency  work  at  Little  River  shoals  and 
to  the  construction  and  repair  of  floating  plant  needed  in  the  work 
of  preserving  the  navigable  condition  of  tne  channel. 

The  new  wooden-hiul  steam  tender  ChiUioweey  built  imder  contract 
at  a  cost  of  $10,000,  was  launched  in  August,  1908. 

The  maximum  draft  that  can  be  earned  at  mean  low  water  over 
the  shoalest  place  in  this  section  is  about  18  inches.  The  extreme 
flood  osciUations  range  from  about  40.5  feet  at  Knoxville  to  about  58 
feet  at  Chattanooga. 

The  commerce  reported  on  this  portion  of  the  river  during  the  cal- 
endar year  1908  amounted  to  about  621,500  tons,  valued  at  about 
$3,187,620;  the  principal  items  in  order  of  value  being  marble,  generfd 
merchandise,  logs,  ana  grain. 

A  map  of  this  section  of  the  river  is  printed  in  the  Annual  Report 
of  the  (Jhief  of  Engineers  for  1876,  page  710,  and  an  account  of  its 
survej  in  the  report  of  1893.  page  2333. 

It  IS  proposed  to  apply  tne  amoimt  given  as  a  profitable  expendi- 
ture in  the  fiscal  year  1911  to  maintaining  the  navigable  waterway 
by  the  removal  of  minor  channel  obstructions  and  the  repair  of  exist- 
ing works  of  regulation,  and  to  continuing  improvement  under  the 
existing  project  for  the  purpose  of  extending  the  benefits  already 
secured. 

No  active  operations  were  carried  on  in  the  Little  Tennessee  River 
during  the  fiscal  year.  The  total  expenditures  for  its  improvement 
up  to  June  30,  1909,  amoimt  to  $5,510.09.  Owing  to  the  slight  use 
made  of  this  tributary,  it  is  believed  that  further  aUotments  from 
appropriations  for  the  upper  Tennessee  River  should  not  be  made 
for  it  for  several  years,  and  no  sum  is  therefore  given  as  a  profitable 
expenditure  in  the  fiscal  year  1911. 

Digitized  by  LjOOQIC 


EIVBB  AND  HABBOB  IMFBOVBMBKTB.  595 

TSNNS8SBB  BIVBB  ABOTB  OHATTAKOOOA. 

July  1, 1908,  balance  unexpended |36, 049. 41 

Received  from  sales 2. 86 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 60,000.00 

Allotment  from  emergency  act  of  March  2,  1907 1, 270. 46 

86.322.72 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $36, 049. 41 

For  maintenance  of  improvement 6, 944. 27 

41,993.68 

July  1, 1909,  balance  unexpended 44, 329. 04 

July  1,  1909,  outstanding  liabilities 2, 461. 29 

July  1, 1909,  balance  available 41, 867. 76 

Amount  (estimated)  required  for  completion  of  existing  project 1, 080, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1 ,  1909 160, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

LITTLB  TBNNBSSBB  BIVBB. 

July  1,  1908,  balance  unexpended $1, 489. 91 

July  1, 1909,  balance  unexpended 1, 489. 91 

(b)  ChaManooga,  Tenn.y  to  Riverton^  Ala.  {2S8  miles). — In  its 
original  condition  the  channel  from  Chattanooga  to  Browns  Ferry 
was  obstructed  by  bars,  bowlders,  reefs,  and  rocky  projections.  Navi- 
gation was  possible  during  six  to  nine  months  annually.  Between 
Browns  Ferry  and  Florence  were  the  Muscle  shoals  obstructions, 
which  could  be  crossed  only  at  unusually  high  water.  Between  Flor- 
ence and  Riverton  the  Colbert  and  Bee  Tree  shoals  prevented  naviga- 
tion for  six  months  in  the  year. 

The  average  slope  is  1.5  feet  per  mile  from  Chattanooga  to  Scott 
Point  (17.5  miles),  thence  0.4  foot  per  mile  to  head  of  Muscle  Shoals 
Canal  (158  miles),  thence  2.73  feet  per  mile  to  Riverton  (62.6  miles), 
with  average  low-water  discharge  varying  from  about  6,000  cubic 
feet  per  second  at  Chattanooga  to  about  10,000  cubic  feet  per  second 
at  Riverton. 

Under  a  former  project  the  Muscle  shoals  section  was  improved,  at 
a  cost  of  $3,191,726.50,  by  some  channel  work  at  Ldttle  Muscle  shoals 
and  by  the  construction  of  a  lateral  canal  in  two  divisions,  one  on 
the  left  bank  about  3.5  miles  long,  with  2  locks,  around  the  Elk  River 
shoals,  and  the  other  on  the  right  bank,  about  14.5  miles  long,  with  9 
locks,  around  the  Big  Muscle  shoals.  This  work  was  done  mainly 
from  1875  to  1890,  under  a  project  adopted  originally  in  1868. 

Expenditures  aggregating  $595,532.74  have  been  made  in  the 
improvement  of  the  open  river  at  various  localities  between  Chatta- 
nooga and  Riverton  under  a  former  project,  dating  back  to  1868, 
which  contemplated  securing  a  least  depth  of  3  feet  at  low  water  in 
the  improved  channels. 

The  existing  projects  for  the  improvement  of  this  section  are  three 
in  number.    The  first  authorizes  ike  construction  by  private  parties 
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of  a  lock  and  dam  at  Hales  bar,  about  33  miles  below  Chattanooga, 
which  will  form  a  pool  extending  above  Chattanooga  with  a  depth  of  at 
least  6  feet  at  low  water,  the  parties  doing  the  work  being  granted  the 
use  of  the  water  power  produced  by  the  dam  for  a  period  of  ninetv- 
nine  years.  The  United  States  is  to  prepare  the  plans,  supervise  tne 
construction,  and  provide  the  gates,  valves,  operating  machinery,  and 
other  appurtenances  of  the  lock,  at  a  total  cost  now  estimated  at 
$214,720.  The  project  was  adopted  by  act  of  April  26, 1904,  amended 
(as  to  location  of  the  work)  by  act  of  January  7,  1905. 

The  second  project,  adopted  by  act  of  March  2,  1907,  provides  for 
open-channel  work  to  secure  a  depth  of  5  feet  at  low  water  (in  accord- 
ance with  project  submitted  in  H.  Doc.  No.  50,  57th  Cong.,  1st  sess.) 
from  Scott  Point  to  Lock  A,  covering  the  stretch  of  145  mues  between 
Hales  bar  and  the  Muscle  Shoals  Canal,  the  revised  estimate  placing 
the  cost  of  the  work  at  $1,231,000. 

The  third  project  proviaes  for  the  improvement  of  Colbert  and  Bee 
Tree  shoals,  near  the  downstream  Umit  of  this  section,  by  the  con- 
struction of  a  lateral  canal  about  8  miles  long,  with  one  Iock  of  about 
26  feet  lift,  at  an  estimated  cost  of  $2,847,009.70.  The  original  proj- 
ect was  approved  by  the  Secretary  of  War  on  November  28,  1890, 
and  its  last  modification  on  June  12,  1905. 

The  appropriations  and  allotments  under  the  present  projects  for 
the  improvement  of  this  section  aggregate  $2,547,644.24,  and  in  addi- 
tion the  sum  of  $550.97  has  been  received  from  other  sources,  making  a 
total  of  $2,548,195.21,  of  which  the  sum  of  $2,213,759.36  has  been 
expjBnded  to  June  30,  1909. 

These  expenditures  have  resulted  in  the  preparation  of  plans  for 
the  Hales  Bar  lock  and  dam,  the  purchase  of  tne  metal  work  to  be 
incorporated  in  the  lock  masonry,  the  letting  of  the  contracts  for  the 
construction  and  erection  of  the  upper  and  lower  lock  gates,  the  con- 
struction of  a  quarter  boat  for  the  United  States  inspecting  force,  and 
the  supervision  of  the  entire  work,  at  a  total  cost  of  $47,283.80;  in 
the  partial  improvement  of  the  open-river  channel  at  various  points 
between  Chattanooga  and  Riverton.  notably  at  Aliens  bar,  and  the 
construction  of  floating  plant  needed  to  carry  on  advantageously  the 
work  of  open-river  regulation,  at  a  cost  of  $108,404.96,  including 
$3,048.70  for  maintenance:  and  in  the  partial  construction  of  the 
Colbert  Shoals  Canal,  incluoing  the  completion  of  the  masonry  of  the 
lock,  the  construction  of  the  concrete  river  wall,  the  excavation  of 
about  90  per  cent  of  the  canal  prism,  the  letting  of  a  contract  for  the 
upper  ana  lower  lock  ^ates,  the  erection  of  the  lock  houses,  and  the 
carrying  out  of  minor  incidental  work  by  hired  labor,  at  a  total  cost 
of  $2,058,070.60. 

The  Muscle  Shoals  Canal  provides  a  permanent  depth  of  5  feet, 
except  in  its  approaches,  where  additional  work  will  be  re<juired  to 
seciu'e  this  depth  at  low  water,  the  improvement  never  having  been 
fuUv  completed  at  these  points. 

The  maximum  draft  tnat  can  be  carried  at  mean  low  water  over 
the  shoalest  place  between  Chattanooga  and  Riverton  is  about  2 
feet.  The  extreme  flood  oscillations  range  from  about  69  feet  at  the 
Suck,  12  miles  below  Chattanooga,  to  about  10  feet  at  Lock  No.  4  of 
the  Muscle  Shoals  Canal. 

The  improvements  at  Hales  bar  and  Colbert  shoals  will  not  be 
available  tor  navigation  imtil  the  works  are  completed. 
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At  Hales  bar  the  expenditures  during  the  past  fiscal  year  were 
applied  to  the  letting  ot  a  contract  for  tne  lower  gates,  to  the  con- 
struction of  a  quarter  boat  for  the  United  States  mspectors,  and  to 
the  cost  of  supervising  the  contract  work  of  building  the  lock  and 
dam.  The  concrete  work  is  about  20  per  cent  completed,  and  about 
36  per  cent  of  the  rock  excavation  ana  68  per  cent  of  the  earth  exca- 
vation had  been  accomplished  up  to  the  close  of  the  fiscal  jear.  In 
the  annual  report  for  1908  (p.  564)  the  additional  sum  of  $101,760  was 
estimated  to  be  required  for  the  completion  of  the  work  with  which 
the  United  States  is  chargeable  in  connection  with  this  improvement. 
The  river  and  harbor  act  of  March  3,  1909,  carried  an  authorization  of 
one-half  of  this  amoimt,  but  no  part  thereof  has  vet  been  appropriated. 

The  fimds  expended  during  the  fiscal  year  for  open-cnannel  work 
between  Chattanooga  and  Kiverton  were  applied  to  dredging  at 
Aliens  bar,  a  serious  obstruction  between  Hobbs  Island  and  (jmnters- 
ville,  to  dike  construction  at  Chunn  bar,  and  to  the  construction  and 
repair  of  floating  plant.  Proposals  were  soUcited  for  furnishing  the 
machinery  and  fittings  for  a  dipper  dredge  to  be  employed  in  this 
section  of  the  river.  Four  bids  were  received,  and  the  contract  was 
awarded  in  the  sum  of  $19,850. 

In  the  appendix  to  this  report  the  district  oflicer  gives  his  reasons 
for  recommending  an  increased  appropriation  for  open-channel  work. 
His  reconmiendation  is  concurred  m. 

The  principal  work  done  at  Colbert  shoals  in  the  past  fiscal  year 
comprised  excavation  in  the  lower  portion  of  the  canal  prism  (three- 
fourths  of  the  Work  that  remained  to  be  done  having  been  accom- 
plished), the  construction  of  the  final  portion  of  the  concrete  river 
wall,  and  the  erection  of  the  necessary  lock  buildings.  In  addition 
to  these  contract  operations,  hired-lal>or  work  was  continued  during 
the  year,  the  expenditures  therefor  having  been  appUed  to  the 
paving  of  foiu:  waste  weirs,  the  placing  of  tne  remaining  portion  of 
the  toe  wall  for  an  embankment  1,650  feet  long  on  the  river  side  of  the 
canal,  the  completion  of  the  additional  masonry  reguired  to  bring 
the  lock  walls  to  the  requisite  height  under  the  modined  proiect,  the 
construction  of  a  road  from  Riverton  to  the  lock  and  along  the  south 
bank  of  the  canal,  sodding  portions  of  the  canal  slopes,  and  other 
minor  operations.  A  contract  was  entered  into  for  mrnishing  and 
erecting  the  upper  and  lower  lock  gates. 

The  district  officer  recommends  in  his  report  an  additional  allot- 
ment of  $150,000  for  completing  the  Colbert  Shoals  Canal.  His 
reconmiendation  is  concurred  in. 

The  sum  given  as  a  profitable  expenditure  in  the  fiscal  year  1911 
at  Hales  bar  will  be  appUed  to  the  procurement  by  contract  of  the 
electrical  machinery  and  equipment  for  operating  the  gates  and 
valves,  to  providing  lock  houses,  office,  roads,  walks,  etc.,  to  grading 
grounds,  etc.,  and  to  the  expenses  of  supervision  and  inspection. 

It  is  proposed  to  apply  the  amoimt  recommended  for  open-channel 
work,  $360,000,  to  dredging  and  dike  construction  at  shoal  places 
between  Chattanooga  and  Kiverton,  to  providing  a  suitable  working 
plant  for  this  section  of  the  river,  and  to  maintenance  of  the  existing 
channel,  the  object  of  the  proposed  work  being  to  extend  the  benefits 
already  secured  from  open-river  improvement,  and  in  addition  to 
render  available  the  important  advantages  to  be  derived  from  the 
opening  of  Colbert  Shoals  Canal  to  navigation. 
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The  sum  estimated  as  aprofitable  expenditure  for  the  fiscal  year 
1911  at  Colbert  and  Bee  Tree  shoals,  $150,000,  is  to  be  applied  to 
riprappin^  the  banks  of  the  canal  where  necessary,  to  purchasing 
and  mstcdling  under  contract  the  ^ard  gates,  filling  valves,  and 
operating  mechanism  of  the  lock,  and  to  contingent  expenses. 

The  conmierce  carried  on  the  river  between  Chattanooga  and 
Florence  in  the  calendar  year  1908  amounted  to  about  202^50  tons, 
the  estimated  value  of  which  is  given  as  $8,115,735.  The  most 
important  items  were  general  merchandise,  cotton,  and  timber 
products. 

For  references  to  details  of  the  river  from  Chattanooga  to  Riverton, 
see  Annual  Eeport  of  the  Chief  of  Engineers  for  1905,  page  456. 

HALBS  BAB  LOOK  AND  DAM. 

July  1, 1908,  balance  unexpended $85,539.75 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 

100,539.75 
Jime  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       19,835.26 


July  1, 1909,  balance  unexpended 80,704.49 

July  1, 1909,  outstanding  liabilities 186.38 

July  1, 1909,  balance  available 80, 518. 11 

July  1,  1909,  amount  covered  by  uncompleted  contracts 51, 828. 00 

Amount  (estimated)  required  for  completion  of  existing  project 101, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 a  101, 760. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,1897. 

OPBN-CHANNBL  WOBK. 

July  1, 1908,  balance  unexpended $176,270.78 

Received  from  sales 18. 78 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 5,000.00 

181, 289. 56 
June  SO,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         77,977.10 

July  1,  1909,  balance  unexpended 103,312.46 

July  1,  1909,  outstanding  liabilities 13,992.75 

July  1, 1909,  balance  available 89, 319. 71 

Amount  (estimated)  required  for  completion  of  existing  project 1, 031, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 360,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  secti<m  7  of  the  river  and  harbor  act  of  1899. 

a  Of  this  amount  $50, 875  is  for  continuing  contract  work  authorized  by  the  river 
and  harbor  act  of  March  3, 1909. 
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OOLBBRT  AND  BBS  TREE  SHOALS. 

July  1, 1908,  balance  unexpended 1376,160.74 

Received  from  sales 472.80 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 120, 000. 00 

496,633.54 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     346,214.64 

July  1, 1909,  balance  unexpended 150,418.90 

July  1, 1909,  outstanding  liabilities 38,16L65 

July  1, 1909^balance  available 112, 257. 25 

July  1, 1909,  amount  covered  by  uncompleted  contracts 88, 385. 08 

Amount  (estimated)  required  for  completion  of  existing  project 639, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpendea 
Juljj  1,1909 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(c)  Bdow  Riverioriy  Ala,  {226  miles). — ^This  section  of  the  river 
lies  below  most  of  the  lar^e  tributaries,  and  the  slope  being  uniform 
and  moderate  and  the  width  nowhere  excessive  it  affords  imusual 
facilities  for  navigation.  The  ruling  low-water  depths  were  orig- 
inally about  3.5  feet  over  the  lower  196  miles  and  2  feet  in  the  remain- 
ing portion.  The  average  slope  is  0.34  foot  per  mile,  and  the  low- 
water  discharge  is  about  10,000  cubic  feet  per  second.  In  1896 
there  were  49  localities  having  less  than  5  feet  depth  at  low  water, 
and  several  other  shoals  have  smce  developed. 

The  existing  project,  originally  adopted  September  19,  1890,  and 
subsequently  extended  in  its  scope  by  the  acts  of  August  18,  1894, 
and  March  3,  1899,  is  to  obtain,  by  dredging,  a  channel  not  less 
than  6  feet  deep  and  150  feet  wide,  and  to  protect  Livingston  Point 
and  Tennessee  Island  from  erosion  with  a  view  to  preserving  the 
port  of  Paducah,  Ky. 

The  appropriations  and  allotments  for  this  section  amoimt  to 
$397,197.74,  and  sums  aggregating  $838.49  have  been  received 
from  other  sources,  making  a  total  of  $398,036.23. 

The  total  amount  expended  to  Jime  30,  1909,  was  $376,325.93, 
including  about  $57,197.05  for  maintenance. 

This  expenditure  has  residted  in  the  completion  of  the  work  at 
Livingston  Point  and  Tennessee  Island  at  a  cost  of  $77,367.65;  in 
the  removal  of  snags  and  the  dredging  of  about  1,127,660  cubic  yards 
of  gravel  at  about  31  localities,  thus  removing  the  worst  obstruc- 
tions below  Hamburg;  and  in  the  maintenance  of  the  working  plant 
employed  in  this  section.  The  results  of  the  dredging  operations 
appear  to  be  fairly  permanent  at  about  two-thirds  of  the  places 
improved.  The  work  done  in  the  season  of  1907  has  been  of  imusual 
value. 

The  smallness  of  the  balance  available  during  the  working  season 
of  1908  and  the  high  stages  of  the  river  that  prevailed  after  fimds 
became  available  from  the  enactment  of  March  3,  1909,  rendered  it 
impracticable  to  carry  on  any  field  operations  during  the  fiscal  year. 
The  expenditures  for  the  year  (including  the  amoimt  applied  to 
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maintenance)  were  incident  to  the  construction  and  repair  of  floating 
plant  and  the  purchase  of  supphes,  preparatory  to  commencing  the 
season's  work. 

Hie  maximum  draft  that  can  be  carried  over  the  shoalest  place 
in  this  section  at  mean  low  water  is  about  3  feet.  The  extreme 
flood  oscillations  range  from  about  48  feet  at  JohnsonviUe  to  about 
55  feet  at  Paducah. 

The  commerce  carried  on  the  river  between  Florence  and  Paducah 
during  the  calendar  year  1908  amounted  to  about  552,560  tons,  the 
estimated  value  of  which  is  given  as  $10,636,445;  the  principal  items 
in  order  of  value  being  general  merchandise,  railroad  ties,  i>eanuts, 
and  cotton.  Railroad  ties  formed  the  most  considerable  item  in 
point  of  tonnage. 

In  the  appendix  to  this  report  the  district  officer  dves  his  reasons 
for  recommending  an  increased  appropriation  for  ttds  section,  and 
his  reconmaendation  is  concurred  in.  It  is  proposed  to  apply  the 
amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year  1911 
to  maintenance  of  the  existing  waterway  and  to  channel  improve- 
ment at  the  shoal  places  offering  the  greatest  obstruction  to  naviga- 
tion. The  work  proposed  will  result  m  an  extension  of  the  benents 
already  secured,  and  will,  moreover,  serve  an  important  purpose  in 
rendermg  more  fully  available  the  improvement  to  be  effected  by 
the  canal  at  Colbert  and  Bee  Tree  shoals,  now  nearing  completion. 

July  1, 1908,  balance  unexpended $4, 373. 53 

Received  from  salee 512. 70 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 25,000.00 

29,886.23 
June  80, 1909,  amoimt  expended  during  fiBcal  year: 

For  works  of  improvement $4, 873. 53 

For  maintenance  of  improvement 3, 302. 40 

8,175.93 

July  1909,  balance  unexpended 21, 710. 30 

July  1, 1909,  outstanding  liabilities 3, 432. 76 

July  1, 1909,  balance  available 18,277.54 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  mainteoance,  exclusive  of  the 
balance  unexpended  July  1, 1909 150,000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  C  1 .) 

t.  Operating  and  care  of  Muscle  SJiodls  Canal,  Tennessee  River. — 
For  details  of  this  canal  and  of  its  operation  and  care,  also  dimensions 
of  locks,  aqueduct,  and  drift  sluice,  see  pages  2440-2446,  Axmual 
Report  of  the  Chief  of  Engineers  for  1901,  with  corrections  given  on 
page  1729  of  report  for  1902. 

The  canal  was  opened  to  navigation  in  1890.  It  is  in  two  sections, 
aggregating  about  18  miles  in  length,  and  has  11  locks.  A  railroad 
nearly  15  miles  in  length  is  operated  in  connection  with  the  mainte- 
nance of  the  canal. 

Fifteen  streams  empty  into  the  canal,  none  of  them  very  large. 
Bars  are  constantly  forming  opposite  their  mouths  and  also  at  me 
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entrances  to  the  canal.  A  bucket  dredge  is  kept  on  the  canal  in  order 
to  remove  these  bars  as  fast  as  they  form. 

The  freight  transported  through  the  canal  in  the  calendar  year  1908 
amounted  to  about  12,537  tons,  the  estimated  value  of  which  was 
$1,097,140.  The  nimiber  of  lockages  made,  exclusive  of  those  of 
government  craft,  was  1,227. 

The  amount  expended  to  June  30,  1909,  was  $1,119,803.80,  of 
which  the  sum  of  $53,443.56  was  expended  during  the  year. 

(See  Appendix  C  C  2.) 

S.  French  Broad  and  Littte  Pigeon  rivers,  Tennessee, — ^The  French 
Broad  River  is  one  of  the  larjgest  tributaries  of  the  Tennessee.  It 
rises  in  North  Carolina,  flows  in  a  generally  northwesterly  direction, 
and  finally  unites  with  the  Holston  River  in  the  State  of  Tennessee, 
about  4.6  miles  above  Knoxville,  to  form  the  Tennessee  River.  It 
has  a  drainage  area  of  about  5,600  square  miles.  Leadvale,  Tenn., 
about  70  miles  above  the  mouth,  has  generally  been  considered  the 
head  of  navigation  in  Tennessee,  and  it  is  not  beUeved  that  rafting  or 
logging  is  practicable  to  any  great  extent  above  this  point.  An 
isolated  portion  of  the  river  in  North  Carolina,  between  Brevard  and 
Asheville,  was  under  improvement  for  several  years  from  1877  to 
1882,  ana  $43,000  was  expended  in  removing  obstructing  bowlders, 
fish  traps,  and  snags,  and  m  dredging  and  constructing  wmg  dams  at 
Cherokee,  Big  Buck,  and  other  shoals. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  and  by  bowlders,  snags,  and  overhanging  trees. 
and  numerous  islands  in  the  river  divided  the  water  and  cuminishea 
the  depth  in  the  navigable  channels.  There  were  41  shoals  obstruct- 
ing navigation  below  Leadvale.  The  average  slope  below  Leadvale 
is  about  2.3  feet  per  mile,  and  the  low-water  discharge  at  Leadvale 
is  reported  as  about  2XK)0  cubic  feet  per  second. 

The  Little  Pigeon  River  is  formed  by  the  junction  of  its  east  and 
south  forks  at  SevierviUe,  Tenn.,  and  flows  m  a  northerly  direction 
for  about  5  miles,  emptving  into  the  French  Broad  about  29  miles 
above  its  mouth.  The  Little  Pigeon  is  navigable  at  ordinary  stages 
only  about  2  miles  above  its  mouth  (to  Catlettsburg),  and  thus  prac- 
ticall]^  amounts  to  an  additional  landing  on  the  French  Broad.  In 
its  original  condition  this  portion  of  the  river  was  obstructed  by  a 
bar  at  its  mouth. 

The  present  project,  adopted  June  14, 1880,  provides  for  open-river 
work  on  the  French  Broad  to  secure  a  navigable  channel  at  low  water 
from  the  mouth  to  Leadvale  sufficient  to  permit  the  passage  of  boats 
drawing  about  2.5  feet,  at  an  estimated  cost  of  $150,000,  and  for  the 
removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

To  June  30,  1909,  $147,000  had  been  appropriated  and  allotted  for 
this  improvement  in  both  North  Carolina  and  Tennessee,  and  $503.01 
had  been  received  from  other  sources,  making  an  aggregate  of 
$147,503.01. 

The  amount  expended  to  Jime  30,  1909,  for  work  in  the  State  of 
Tennessee  was  $98,637.91,  of  which  $8,085.16  was  for  maintenance. 
This  expenditure  has  been  applied  to  the  improvement  of  15  shoal 
places  in  the  French  Broad,  the  maintenance  or  the  navigable  channel, 
and  the  removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 
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No  active  operations  were  carried  on  during  the  fiscal  year,  owin^ 
to  insufficient  funds.  The  expenditures  were  in  connection  with 
preparing  and  equipping  the  plant  required  for  the  coming  season's 
work  of  maintenance. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  probably  about  18  inches.  The  extreme  flood 
oscillation  is  about  30  feet,  ordinary  floods  having  a  range  of  about 
10  to  15  feet.  Steamboats  rarely  go  above  Dandridge,  46.6  miles 
above  the  mouth,  and  all  the  improvements  are  below  this  place. 

The  conunerce  carried  on  this  river  during  the  calendar  year  1908 
amounted  to  about  26,930  tons,  valued  at  about  $397,360. 

For  details  of  the  French  Broad  see  the  report  of  survey  in  the 
Annual  Report  of  the  Chief  of  Ei^gineers  for  1900,  page  3018.  An 
examination  of  the  Little  Pigeon  is  reported  in  the  Annual  Report 
for  1891,  page  2287. 

The  direction  of  traffic  on  these  streams  is  not  parallel  to  rail  lines. 
The  effect  of  the  improvement  on  railroad  rates,  therefore,  would  be 
indeterminate,  though  doubtless  important. 

The  district  officer  recommends,  in  view  of  the  commercial  impor- 
tance of  the  French  Broad  River,  that  a  biennial  appropriation  of 
$10,000  be  made  for  maintenance  of  the  improvement.  His  recom- 
mendation is  concurred  in.  It  is  also  recommended  that  an  appro- 
priation of  $18,000  for  works  of  improvement  be  made  for  the  fiscal 
year  1911,  the  work  proposed  being  for  the  extension  of  benefits 
already  obtained  under  the  existing  project. 

July  1, 1908,  balance  unexpended $3,177.62 

Received  from  sales LOS 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

8, 178. 67 
June  SO,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 313. 47 

July  1,  1909,  balance  unexpended 5, 865. 10 

July  1,  1909,  outstanding  liabilities 175.68 

July  1, 1909,  balance  available 5, 689. 42 

Amoimt  (estimated)  required  for  completion  of  existing  project 61, 615. 64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 28,  OOa  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  C  3.) 

4-  Clinch y  Hiwassee,  and  Holston  rivers ,  Tennessee. — (a)  Clinch 
River. — ^This  river  rises  in  the  Cumberland  Mountains  in  Virginia, 
and,  after  following  a  southwesterly  course,  empties  into  the  Tennes- 
see Iliyer  at  Kingston,  104  miles  above  Chattanooga.  It  drains  an 
area  of  about  5,000  square  miles.  Its  average  slope  below  Clinton 
(60  miles  from  the  mouth)  is  about  1.3  feet  per  mile.  The  ordinary 
low-water  discharge  at  Clinton  is  about  900  cubic  feet  per  second. 
There  are  about  193  miles  of  the  river  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 
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The  present  project,  adopted  in  1880,  provides  for  channel  excava- 
tion, removing  surface  otetructions,  and  the  construction  of  wing 
dams  and  training  walls,  so  as  to  secure  a  navigable  channel  2  feet  in 
depth  at  ordinary  low  water  from  the  mouth  of  the  river  to  Clinton, 
about  60  miles,  and  of  1.5  feet  in  depth  from  Clinton  to  Haynes  (or 
Walkers)  Ferry,  about  66  miles.  From  Haynes  Ferry  to  the  State 
line,  a  distance  of  about  67  miles,  it  is  proposed  simplv  to  remove  the 
loose  rock  and  bowlders,  reduce  the  rock  ledges,  and  remove  snags, 
overhanging  trees,  and  similar  obstructions,  so  as  to  assist  raft  ana 
flatboat  navigation  at  the  stages  at  which  the  river  is  ordinarily  used. 

The  sums  thus  far  appropriated  and  allotted  for  this  stream  amount 
to  $54,825.43,  and  $1.10  additional  has  been  received  from  sales, 
making  the  total  receipts  $54,826.53. 

The  amount  expended  to  June  30,  1909,  was  $54,401.12.  This 
has  been  applied  to  reducing  reefs,  removing  surface  obstructions, 
and  building  wing  dams  and  training  walls,  whereby  the  use  of  the 
river  has  been  rendered  practicable  at  stages  2  to  3  feet  lower  than 
before  the  improvement  was  begun.  The  expenditures  of  the  past 
fiscal  year  were  in  connection  with  a  public  hearing  and  the  inspec- 
tion of  certain  bridges. 

The  town  of  Clinton  has  been  reached  by  small  steamboats,  and  is 
regarded  as  the  practicable  limit  of  steamboat  navigation.  Eafts 
are  transported  from  points  at  least  as  far  upstream  as  Speers  Ferry, 
Va.,  201  miles  from  tne  mouth. 

The  commerce  reported  on  the  Clinch  River  for  the  calender  year 
1908  consisted  of  64,410  tons  of  logs  rafted,  valued  at  about  $386,460, 
and  about  900  tons  of  farm  products  carried  between  Harriman,  on 
tha  Emory  River,  and  Tennessee  River  points,  a  distance  of  4.5 
miles  on  the  CUnch.  Statistics  of  the  traffic  arriving  at  and  depart- 
ing from  Kingston,  Tenn.,  were  not  compiled  separately  from  the 
commerce  of  the  Tennessee  River,  as  this  town  is  situated  so  near 
the  mouth  of  the  Clinch  as  to  make  it  virtually  a  Tennessee  River 
port. 

For  reasons  given  in  his  report  the  district  officer  recommends  the 
suspension  of  appropriations  for  this  stream  for  the  present. 

For  survey  of  tnis  river  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2542. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  are  affected  by  this  improvement.  It  seems  safe  to  say 
that  it  will  necessarily  be  slight  until  the  time  arrives  when  changed 
conditions  shall  have  warranted  the  adoption  of  a  plan  for  the  radical 
improvement  of  this  stream. 

July  1,  1908,  balance  unexpended $527.62 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement .     102. 21 

July  1,  1909,  balance  unexpended 425. 41 

July  1, 1909,  outstanding  liabilities 28.84 

July  1,  1909,  balance  available 396. 57 

(b)  Hvwassee  River. — ^The  Hiwassee  River  rises  in  the  mountains 
of  western  North  CaroUna  and  northern  Georgia,  flows  in  a  north- 
westerly direction,  and  enters  the  Tennessee  Kiver  about  35  miles 
above  Chattanooga.  Its  largest  tributary  is  the  Ocoee  River^  which 
enters  it  from  the  south  about  35  miles  from  its  mouth.  The  Hiwassee 
drains  an  area  of  about  2,725  square  miles.    Its  average  slope  below 
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the  Ocoee  is  about  0.93  foot  per  mile.  The  low-water  discharge  at 
the  mouth  of  the  Ocoee  is  given  as  about  950  cubic  feet  per  second. 

On  examination,  made  m  1874,  the  channel  was  found  to  be 
obstructed  by  rock  reefs,  gravel  bars,  shags,  and  overhanging  trees. 

The  original  project  of  improvement,  based  on  the  examination 
of  1874,  was  for  a  navigable  channel  40  feet  wide  and  2  feet  deep  at 
ordinary  low  water  to  Savannah  Ford,  about  41.6  miles  from  the 
mouth  of  the  river,  to  be  secured  by  excavation  of  rock  reefs  and 
gravel  bars  and  construction  of  wing  dams.  Expenditures  under  this 
project  amounted  to  $36,427.07. 

The  present  project,  based  on  a  survey  made  in  1899,  contemplates 
the  development  of  a  channel  of  not  less  than  116  feet  width  and  30 
inches  mean  depth  between  the  mouth  of  the  river  and  the  mouth  of 
the  Ocoee  Eiver  by  use  of  spur  dikes,  training  walls  and  submerged 
sills,  bank  protection,  and  dredging,  at  an  estunated  cost  of  $71,125. 
There  were  sixteen  shoals  having  less  than  the  desired  depth  at  low 
water. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902. 

Under  the  present  project  $74,855.33  has  been  received  from  ap- 

Jropriations  and  allotments  and  $8.23  from  sales,  making  a  total  of 
74.863.56. 

The  amount  expended  on  the  present  project  to  June  30,  1909, 
was  $67,044.18.  This  has  been  applied  to  maintenance  of  the  navi- 
gable channel  and  to  work  of  improvement  at  Blackbird.  Ackerman, 
Hogwallow,  Rogers,  Mathews,  Agency,  and  Bunker  Hill  shoals,  the 
most  serious  o^tructions  between  Cnarleston  and  the  mouth.  In 
the  past  fiscal  year  channel  work  was  carried  on  at  each  of  these 
localities,  mainly  by  dike  construction  and  dredging.  A  new  steam- 
boat for  this  work,  built  under  contract  at  a  cost  of  $10,000,  was 
launched  in  August,  1908. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  about  2  feet.  The  extreme  flood  oscillation  at 
Charleston,  19  miles  above  the  mouth,  is  about  32  feet,  but  ordinary 
floods  do  not  exceed  about  15  to  18  feet.  Small  boats  of  about  100 
tons  capacity  can  navigate  the  river  e^ht  months  in  the  year.  Sa- 
vannah Ford,  7  miles  above  the  mouth  of  the  Ocoee  River,  has  at 
times  been  reached  by  steamboats,  and  is  usually  regarded  as  the 
head  of  navigation:  although  at  present  steamboat  traflSc  does  not 
extend  above  Charleston.  Kafting  and  logging  are  not  considered 
practicable  above  Savannah  Ford. 

The  commerce  on  the  Hiwassee  River  reported  for  the  calendar  year 
1908  amounted  to  about  6,330  tons,  valued  at  about  $176,160.  It 
consisted  principally  of  farm  products  and  general  merchandise. 

For  report  o  survey  see  Aimual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2458. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  this  improvement.  It  will  probably 
be  slight. 

All  the  funds  called  for  in  the  estimate  of  the  present  project  have 
been  appropriated.  In  order  to  maintain  the  improvement  in  an 
effective  manner  $10,000  should  be  appropriated  biennially  for  main- 
tenance, and  this  amount  has  been  estimated  for  as  a  profitable  ex- 
penditure in  the  fiscal  year  1911. 
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July  1, 1908,  balance  unexpended $39,268.95 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

44,263.96 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      36,444.67 


July  1,  1909,  balance  unexpended 7,819.38 

July  1,  1909,  outstanding  liabilities 2,022.51 

July  1,  1909,  balance  available 5, 796. 87 

Amount  that  can  be  profitably  expended  in  fiscal  year,  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balajQce  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  stmdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(c)  Hohton  River. — ^The  Holston  River  is  formed  by  the  junction 
of  its  north  and  south  forks  at  Kingsport,  Tenn.,  and  flows  thence 
about  142  miles  in  a  southwesterly  direction  and  unites  with  the 
French  Broad  4.5  miles  above  Knoxville  to  form  the  Tennessee  River. 
It  drains  an  area  of  about  3,811  square  miles.  It  has  an  average 
slope  of  about  2.5  feet  per  mile  and  a  minimum  discharge  of  about 
650  cubic  feet  per  second. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs 
and  ledges,  bowlders,  snags,  and  overhanging  trees.  The  present 
project,  adopted  in  1902,  provides  for  the  removal  of  channel  oDstruc- 
tions  and  cutting  overhanging  trees  from  the  mouth  to  Kingsport, 
at  an  estimated  cost  of  $5,000. 

Up  to  June  30,  1909,  $6,017.17  has  been  allotted  for  this  stream 
under  the  existing  project,  and  $5,699.76  expended.  The  expendi- 
tures have  resulted  in  clearing  the  channel  of  some  of  the  most 
troublesome  obstructions  between  the  mouth  and  Ridleys  shoals,  a 
a  distance  of  about  137  miles. 

No  operations  were  carried  on  during  the  fiscal  year,  the  amount 
expended  having  been  applied  to  the  payment  of  telegrams. 

There  is  no  regular  upstream  navigation  of  the  river.  Occasionally 
a  small  steamboat  runs  up  30  to  60  miles  from  the  mouth  at  times  of 
high  water. 

The  commerce  reported  for  the  calendar  year  1908  consisted  of 
about  12,210  tons  of  logs  rafted,  the  value  of  which  was  estimated 
at  about  $61,050. 

For  report  of  survey,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2518. 

Railroad  rates  are  not  believed  to  be  at  all  affected  by  work  car- 
ried on  under  the  present  project,  which  is  practically  for  mainte- 
nance only. 

For  reasons  given  in  his  report  the  district  officer  states  that  further 
improvement  of  this  stream  is  not  warranted  at  the  present  time. 

July  1,  1908,  balance  unexpended $318. 05 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement .64 


July  1, 1909,  balance  unexpended 317.41 
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CONSOLIDATED. 


July  1, 1908,  balance  unexpended $40, 109. 62 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3. 1909 5,000.00 


45, 109. 62 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $36, 444. 57 

For  maintenance  of  improvement 102.85 

36,547.42 

July  1, 1909,  balance  unexpended 8, 562. 20 

July  1, 1909,  outstanding  liabilities 2,051.35 

July  1,  1909,  balance  available 6, 510. 85 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  im- 
expended  July  1,  1909 o  10, 000. 00 

Submitted  in  compliance  with  requirements  of  stmdry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  C  C  4.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  CINCINNATI. 

OHIO,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  Wm.  T.  Rossell,  Corps  of  Engi- 
neers, division  engineer,  central  division. 

1,  Ohio  River  (geTierat  open-channel  improvement), — ^This  work  was 
commenced  by  the  General  Government  in  1827,  when  low-water 
navigation  over  many  of  the  bars  and  shoals  was  impossible  for 
commercial  purposes;  but  the  improvements  made  and  maintained 
since  then  have  provided  fairly  convenient  channels  at  such  places 
for  a  profitable  light-draft  local  freight  and  passenger  service  during 
low-water  periods.  The  difference  m  level  of  water  surface  of  the 
river  varies;  at  Cincinnati,  nearly  midway  between  the  head  and 
mouth  of  the  river,  the  average  annual  range  during  the  past  thirty 
years  is  48.4  feet. 

The  project  under  which  operations  have  been  carried  on  has  been 
a  continuous  and  progressive  one,  the  principal  features  of  the  work 
being  the  removal  of  snags,  rocks,  and  wrecks  from  the  general  chan- 
nel; the  direct  improvement  of  bars  and  shoals,  by  dredging  and  rock 
excavation;  the  construction,  repair,  and  maintenance  of  low  dikes 
and  dams  to  concentrate  and  direct  the  flow  of  water  in  improved 
channels;  bank  protection  and  the  construction  and  repair  of^levees 
where  required  m  the  interest  of  navigation;  the  construction,  repair, 
and  maiatenance  of  ice  piers  and  harbors;  miscellaneous  improve- 
ment, including  surveys,  establishment,  care,  and  record  of  water 
Sauges,  establishment  of  harbor  lines,  regulation  of  encroachment  and 
eposits  on  the  banks  of  the  river  or  in  its  channel,  and  the  super- 
vision of  construction  of  bridges  across  the  river.  The  lengtnof 
river  through  which  the  work  extends  is  but  httle  short  of  1,000  miles, 
and  the  total  expenditure  in  this  district  by  the  Government  during 
the  eighty-two  years  it  has  been  in  progress,  exclusive  of  liabihties 
outstanding  June  30,  1909,  is  $7,168,726.37. 

»  For  Hiwassee  River. 
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The  principal  operations  of  the  year  were  as  follows:  The  U.  S. 
dredges  Ohio  and  Oswego  excavated  215,953  cubic  yards  of  gravel, 
sand,  etc.;  62.8  tons  of  rock,  and  107.85  tons  of  snags;  and  the  hirea 
dredging  plants  excavated  80,626  cubic  yards  of  ^avel,  sand,  etc.; 
3.75  tons  of  snags,  and  1,100  feet  b.  m.  wreckage.  This  dredeing  has 
resulted  in  improvement  of  the  channel,  makmg  a  depth  or  5  to  6 
feet  below  low  water  at  Wills  Creek.  Jonathan  Run,  Wheeling  Creek, 
Jenny  Lind,  Connoconneque,  and  Falling  Run  bars.  Big  Blue  River 
Islands,  Big  Blue  River,  Fivemile.  E^urmile,  Peckenpaugh  and 
Fulton  bars,  Troy'  reach.  The  Cabbage  Patch,  Rockport,  Ind., 
Puppy  Creek  dike.  Yellow  Bank  Towhead,  Head  of  French  Islands, 
French  Islands,  Vannada  reef,  Indian  Hill,  Flint  Island,  Evansville 
Harbor,  Henderson  dike,  Caseyville,  Ky.,  Tradewater  and  Wdkers 
bars,  and  Sisters  Island. 

The  installation  of  boilers,  machinery,  etc.,  on  the  combined 
hydraulic  and  dapple  dredge  Indiana,  imder  contract  of  Jime  22, 
1908,  was  completed  with  the  exception  of  the  thirty-day  trial  test, 
which  was  prevented  by  high  stage  of  river.  An  electric-light  plant, 
the  plimibing,  etc.,  and  an  ice  plant  were  installed,  and  the  necessary 
outnt,  ponton  pipe  line,  etc.,  purchased. 

A  contract  was  entered  into  on  October  6,  1908,  for  construction 
of  concrete  dam  at  Browns  Island;  no  work  was  done,  but  plant  is 
at  site  ready  to  begin  operation  as  soon  as  stage  of  water  permits. 

On  the  concrete  dam  at  head  of  Marietta  Island,  imder  contract 
dated  October  14,  1907,  the  following  work  was  done  and  material 
placed:  9,208.8  cubic  yards  excavation,  80  cubic  yards  earth  filling, 
177  piles.  13,329  pounds  of  iron  tie  rods,  etc.;  3,626.46  cubic  jbtSs 
large  ana  2,827  cubic  yards  small  stone;  2,763.08  cubic  yards  con- 
crete, and  30i  barrels  extra  cement. 

Repair  and  bank  protection  to  dikes  opposite  Evansville,  Ind., 
imder  contract  dated  September  22,  1908,  was  carried  on  and  com- 
pleted, consisting  of  the  following:  3,310  cubic  yards  grading,  190 
cubic  yards  riprap  stone  removed  and  replaced,  1,413.97  cubic  yards 
new  riprap  stone  placed. 

Work  of  constructing  loose  stone  dike  at  head  of  Grand  Chain,  HI., 
under  contract  of  October  14,  1907,  was  carried  on  when  stage  of 
river  permitted,  as  follows:  3,175  cubic  yards  of  small  stone  care- 
fully placed  and  6,034  cubic  yards  of  small  stone  roughly  placed. 

Work  on  dikes  at  Moimd  Citv,  111.,  under  contract  of  Jime  14, 
1905,  was  carried  on  and  completed.  The  total  work  done  imder 
this  contract  is  as  follows:  Small  stone,  12,589.042  cubic  yards;  large 
stone,  628  cubicyards;  excavation,  585  cubic  yards. 

The  work  on  Gfreat  Miami  embankment,  unaer  contract  of  Decem- 
ber 19,  1907,  was  carried  on  and  completed.  The  total  work  done 
under  this  contract  is  as  follows:  Earth  fill,  20,362  cubic  yards;  con- 
crete, 19,697§  square  yards. 

Supervision  was  had  of  established  harbor  lines  at  Steubenville, 
Ohio,  Wheeling,  W.  Va.,  Ironton,  Ohio,  and  Cincinnati,  Ohio.  Maps 
of  tentative  harbor  lines  at  East  Liverpool  were  prepared  and  ap- 

E roved  and  a  public  hearing  ordered;  and  maps  of  the  Cincinnati 
arbor  lines,  showing  the  location  of  marking  posts  and  witnesses  to 
the  same,  were  prepared. 
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Twenty-flve  permits  were  issued  to  cover  the  construction  of  gas, 
water,  and  oil  pipe  lines;  overhead  cables;  tramway;  intakes;  trestle; 
bank  protection;  derrick,  and  pavilion. 

Supervision  was  had  of  permits  for  all  miscellaneous  and  bridge 
constructions  below  the  Pennsylvania  state  line. 

The  nature  of  the  Ohio  River  is  such  that  its  improvement,  whether 
by  canalization  Gocks  and  dams)  or  open  channel,  can  not  brin^  full 
benefit  to  navigation  interests  until  the  improvement  shall  have 
become  more  continuous  than  past  appropriations  have  permitted. 
The  unimproved  portions  afforu  less  aeptn  of  channel  than  the  im- 
proved sections  and  limit  the  available  draft  for  the  whole  river  to 
that  required  for  passing  its  shoalest  parts.  Dredging  and  snagging 
operations  will  be  required  at  many  places,  even  should  a  more  or 
less  complete  system  of  canalization  be  finally  adopted,  and  for  open- 
channel  unprovement  continuous  work  and  simultaneous  operations 
will  be  absolutely  necessary  to  produce  effective  results.  The  gov- 
ernment plant  should  be  largely  increased  in  order  that  anv  great 
amount  of  work  may  be  accomplished  during  the  comparatively  short 
periods  to  which  effective  operations  must  be  limited  each  year  on 
account  of  unfavorable  river  conditions.  Several  light-drm  tow- 
boats,  barges,  and  derrick  boats  for  dike  construction  and  removing 
rocks  or  other  obstructions  are  all  urgently  needed  before  anything 
approximating  satisfactory  progress  can  be  expected. 

llie  available  depth  in  the  Ohio  River  varies  greatly  with  the  fluc- 
tuation in  river  stages.  During  the  fiscal  year  the  available  depth 
has  been  below  the  average.  This  was  due,  however,  to  a  long- 
continued  drought  in  the  fall  of  1908. 

The  fluctuations  in  river  stages  are  indicated  by  the  following 
readings  from  characteristic  river  gauges: 


Highest  i    Date. 


Lowest. 


Date. 


RanfB. 


Dam  No.  6 

WheeUng,  W.  Va 

Parkereburg,  W.  Va. . . 

Point  Pleasant.  W.  Va 

Portsmouth,  On lo 

Cincinnati ,  Ohio 

Louisville,  Ky.  (head). 

Evansyflle,  Ind 

Paducah,  Ky 

Cairo,  111 


Feet.  1909. 

32.2  '  Feb.  25 

33.9  ;  May     3 

3e.7  Feb.  27 

42.9  :  Feb.  27 

49.8  Mar.     1 

64.6  Feb.  28 

39.2  ,  Feb.  27 

4a  2  Mar.    2 

44.5  j  Mar. 5,6 

46.8  I  Mar.     6 


Ftd. 
0.8 
.0 
.0 

.2 
1.4 
2.6 
2.2 
L3 
1.0 
4.3 


1906. 

Sept  28.30... 

8ept30-Oet9. 

Sept.  28,  Oct 

n-24. 

Oct  2 , 

Oct  4,6 

Oct  6,7 

Dec  4 

Oct  11-16 

Oct  20 

Oct  17-19 


Ft€L 
31.4 
33.9 

aa.? 

42.4 
48.4 
£2.1 
37.0 
41.9 
48.5 
42.5 


The  available  depth  in  channel  may  be  considered  1  foot  greater 
than  gauge  readings  from  Pittsburg  to  Louisville  and  2  feet  greater 
from  Louisville  to  Cairo. 

During  the  fiscal  year  no  work  was  done  to  increase  the  available 
depth,  but  work  was  confined  to  the  removal  of  snags  and  other  ob- 
structions and  increasing  the  width  of  narrow  low-water  channels, 
thus  bettering  navigable  conditibns. 

No  estimate  can  be  given  of  the  effect  of  the  improvement  thus  far 
made  on  freight  rates.  In  this  connection  reference  is  made  to  the 
Report  of  Ohio  River  Board  (H.  Doc.  No.  492,  60th  Cong.,  1st  sess.), 
in  which  statements  are  made  of  present  and  prospective  commerce 
and  the  effects  of  improvements  on  freight  rates,  etc. 
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In  order  to  provide  for  navigation  during  comparatively  low-water 
periods  in  winter,  many  of  the  existing  dmes  and  dams  will  require 
to  be  kept  in  a  state  of  repair,  as  the  movable  dams  can  not  safely  be 
operated  during  a  time  ot  even  light-running  ice,  although  properly 
protected  steamboats  may  be  able  to  navigate  at  such  time.  The 
severe  losses  to  floating  craft  during  recent  years  have  shown  the 
importance  of  maintainmg  certain  of  the  harbors  of  refuge  aflForded 
by  existing  ice  piers  and  the  providing  of  others  at  carefuUy  selected 
localities. 

The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated 
bv  statistics  that  the  engineer  officer  in  charge  of  the  river  has  been 
aole  to  obtain,  was  as  follows:  General  merchandise,  coal,  etc., 
8,498,754  tons,  at  an  estimated  value  of  $59,491,278;  passengers, 
3,960,965. 

July  1 ,  1908,  balance  unexpended $582, 693. 76 

Amount  allotted  from  apph)priation  by  river  and  harbor  act  approved 

March  3.1909 160,000.00 

Received  nom  sales,  etc 224. 92 

732,918.67 
Jtuie  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 1283, 897. 26 

For  maintenance  of  improvement 21, 760. 00 

305,657.26 


July  1,  1909,  balance  unexpended 427,261.42 

July  1,  1909,  outstanding  liabilities 3,604.74 

July  1, 1909,  balance  available 423, 656. 68 

July  1, 1909,  amount  covered  by  uncompleted  contracts 90, 741. 39 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  D  D  1.) 

5.  Lock  and  Dam  No.  S7,  Ohio  River. — ^The  river  and  harbor  act 
approved  June  13, 1902,  authorized  the  construction  of  this  dam,  at  a 
cost  not  to  exceed  $1,050,000,  and  the  river  and  harbor  act  of  March 
2,  1907,  authorized  the  expenditure  of  $100,000  in  excess  of  amounts 
theretofore  appropriated  or  authorized,  "provided  that  the  said  lock 
and  dam  shall  oe  constructed  with  a  view  to  a  navigable  depth  of  nine 
feet."  The  river  and  harbor  act  of  March  3,  1909,  further  increased 
the  authorizarion  for  this  work  by  $150,000,  making  a  total  of  $1,300,- 
000.  Of  the  continuing-contract  authorizations,  $150,000  is  yet  to  be 
appropriated. 

Work  was  carried  on  from  July  1, 1908,  to  December  19, 1908,  under 
very  favorable  conditions,  and  mcluded  the  completion  of  lock  cham- 
ber, lock  walk  (excepting  the  raised  platform  on  lower  pier  head),  lock 
gates,  upper  guide  wall,  filling  and  paving  of  esplanade,  construction 
of  sewers  and  catch  basins,  laying  of  air  pipes,  552  linear  feet  of  navi- 
gable pass  with  its  wickets,  etc.,  and  the  Kentucky  abutment  of  dam. 
Work  on  the  warehouse  and  power  house,  both  of  brick,  terra  cotta. 
concrete,  and  tile  construction,  was  carried  on  during  the  season  or 

9001— BNQ  1909 39  ^r^^}r> 
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1909,  with  the  result  that  both  are  now  nearing  completion.  The 
following  work  was  done  and  material  placed  during  the  year:  1,280 
linear  feet  of  cofferdam  (20  feet  wide);  108  temporary  pilmg;  29,757 
cubic  yards  ordinary  excavation;  5,979  cubic  yards  deposit  excava- 
tion; 2,140  cubic  yards  rock  excavation;  6,673  cubic  yards  ordinary 
filling;  547  cubic  yards  stone  filling;  20,463  cubic  yards  concrete 
masonry;  10,430  square  yards  brick  paving;  775  linear  feet  open  gut- 
ter; 22  catch  basins;  2, 120.7  linear  feet  sewers;  42,758  feet  b.  m.  oak 
timber;  6,980  feet  b.  m.  white  pine  timber;  8.522  feet  b.  m.  yellow 
pine  timber;  322  feet  b.  m.  cypress  timber;  407,144  pounds  cast  iron; 
947,385  pounds  wrought  iron  and  steel;  87,272  pounds  steel  castings; 
2,277  pounds  bronzej  316  pounds  Babbitt  metal;  2,228  linear  feet 
3-inch,  4-inch,  and  8-inch  iron  pipe;  three  4-inch  valves;  one  4-inch 
cross;  eight  4-inch  elbows;  193  pounds  brass  pipe;  84  piles. 

Under  provisions  of  contract,  879,094  pounds  of  ironwork  were 
delivered  at  the  site  and  partial  payment  made  thereon.  Twenty-two 
thousand  two  hundred  and  thirty-eight  and  three-quarter  barrels  of 
American  Portland  cement  were  deUvered  during  the  year,  and  24,165 
barrels  were  used  on  the  work,  there  being  some  Iot  over  from  last  year. 

Under  supplemental  contract  with  the  contractor,  dated  October  1, 
1908, 1,291  cubic  yards  of  concrete  facing:  were  placed  on  various  slope 
walls  in  Ueu  of  stone  originally  provided. 

Under  supplemental  agreement  with  the  contractor,  dated  August 
28, 1907,  the  work  of  lowering  the  tracks  of  the  lower  gates  of  lock  and 
slightly  modifying  the  gate  itself  was  completed,  the  following  work 
bemg  done  and  material  placed:  Lowering  gate  track  and  Poirie  dam 
and  raising  top  of  gate;  removing  and  replacing  gate  tracks,  cover 
plates,  and  I-oeams  ($835);  548.91  cubic  yards  concrete  removed; 
476  cubic  yards  rock  excavation;  713  cubic  yards  concrete  masonry 
replaced;  5,296  pounds  ironwork;  1,669  pounds  tug  levers  and  rods; 
38  linear  feet  stopwater  Q'am)  pipes;  529  holes  drilled  in  old  ironwork; 
1,526  feet  b.  m.  white  pme  timber;  268  feet  b.  m.  oak  timber. 

The  total  expenditures  on  account  of  work  to  June  30,  1909,  exclu- 
sive of  outstanding  liabilities,  is  $766,612.67. 

It  is  proposed  to  apply  the  funds  asked  for  the  fiscal  year  1911  for 
Lock  and  Dam  No.  37,  Ohio  River,  toward  completion  of  navigable 
pass,  bear  traps,  buildings,  machinery,  and  other  appurtenances  of 
the  lock  and  dam  necessary  to  its  operation. 

July  1,  1908,  balance  unexpended $469, 492. 13 

Amount  appropriated  by  sundry  civil  act  approved  Idarch  4,  1909 230, 000. 00 

699,492.13 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     816,004.80 

July  1,  1909,  balance  unexpended 383, 487. 33 

July  1,  1909,  outstanding  liabilities 711. 11 

July  1,  1909,  balance  available 382, 776. 22 

July  1,  1909,  amount  covered  by  imcompleted  contracts 269, 784. 60 

Amount  (estimated)  required  for  completion  of  existing  project 150, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  imexpendea 
July  1,1909 160,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 

(See  Appendix  D  D  2.)  r^  T 
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S.  OperaHna  snag  loots  on  the  Ohio  River  below  the  Pennsylvania 
stoite  hne. — ^The  condition  of  the  channel  way  of  the  Ohio,  the  neces- 
sity for  continuous  snag-boat  work,  and  the  benefits  accruing  there- 
from to  river  commerce  are  plainly  shown  by  the  yearly  reports  of 
obstructions  removed,  which  obstructions,  if  permitted  to  remain, 
would  make  navigation  highly  dangerous  at  ordinary  stages  and 
hazardous  at  any  time. 

The  project  for  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  m  1876,  the  boat  having  been  completed  at 
a  cost  of  $125,125.24,  and  the  expense  of  operating  having  been  borne 
by  appropriations  for  improving  Ohio  River  until  1890.  The  river 
and  narbor  act  of  September  19,  1890,  provided  $25,000  yearly  for 
this  purpose,  and  the  act  of  Jime  3,  1896,  increased  the  yearly  appro- 
priation to  $50,000. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  30,  1909,  was  $34,090.98,  the  total  expenditures  up  to  the  close 
of  the  present  fiscal  year,  exclusive  of  outstanding  liabilities,  being 
$613,224.04.  For  report  upon  operation  of  snag  boats  on  the  Ohio 
River  in  the  State  of  Pennsylvama,  see  page  623,  following. 

As  far  as  practicable  the  removal  of  obstructions  is  carried  on 
whenever  permitted  bv  the  stage  of  water  and  the  absence  of  danger- 
ous ice;  and  during  the  last  fiscal  year  the  regular  Ohio  River  snag 
boat  E.  A.  Woodruff  was  in  active  service  from  July  1  to  December 
14,  1908,  and  from  Mav  14  to  June  30,  1909,  traveling  4,098.25  miles 
and  removing  the  following  obstructions:  1,357  snags,  aggregating 
5,277.78  tons;  6  rocks,  measuring  527.5  cubic  feet;  1  conerdam:  294.71 
cords  drift;  and  57  wrecks,  comprising  29  coal  barges,  8  coal  boats, 
1  fuel  bai^,  1  wharf  boat,  1  moael  bai^,  1  tie  barge,  2  pimip  boats, 
1  gravel  barge,  2  flatboats,  1  cinder  barge,  1  sand  barge,  and  the 
remains  of  9  steamboats.  One  steamboat  wreck  was  removed  by  hired 
dredge. 

The  snag  boat  Woodruff  is  a  powerful  and  finely  equipped  vessel 
that  does  admirable  service  during  moderate  stages  of  water,  but  can 
do  little  or  nothing  when  the  river  is  at  a  stage  of  less  than  4  feet, 
though  it  is  at  such  stages  that  snagging  operations  should  be  prose- 
cuted most  advantageously. 

It  is  extremely  unportant  that  snagging  operations  should  be 
extended  to  cover  these  low- water  periods,  and  to  this  end  it  is  recom- 
mended that  the  yearly  appropriation  for  snaking,  as  provided  for 
by  the  act  of  June  3,  1896,  be  increased  to  $100,000  for  the  fiscal 

J  ear  ending  June  30,  1911,  the  additional  $50,000  to  be  used  in  the 
uUdin^  and  equipment  of  one  light-draft  combination  snag  and 
derrick  boat,  adapted  for  use  at  even  extreme  low-water  stages.    This 
boat  would  form  a  part  of  the  regular  snagging  plant,  and  would  be 
operated  from  the  yearly  appropriation  made  for  that  purpose. 
(See  Appendix  D  D  3.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  PITTSBURG,  PENN- 
SYLVANIA DISTRICT. 

This  district  was  in  thja  charge  of  Maj.  H.  C.  Newcomer,  Corps  of  En- 
gineers, having  imder  his  immediate  orders  the  following-named  offi- 
cers of  the  Corps  of  Engineers:  Capt.  A.  E.  Waldron  to  August  7, 
1908,  Capt.  E.  M.  Adams  to  July  24,  1908,  and  First  Lieut.  Lewis  M. 
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Adams  the  entire  year.  Division  engineer,  Col.  Wm.  T.  Rossell, 
Corps  of  Engineers. 

1.  Mononadhda  River,  West  Virginia. — ^The  Monongahela  Riyer  is 
formed  by  the  junction  of  the  Tygarts  Valley  and  West  Fork  rivers, 
about  1  mile  south  of  Fairmont,  W.  Va.,  and  "flows  in  a  generally 
northerly  direction  about  128  miles  to  its  junction  with  the  -fllegheny 
River  at  Pittsburg,  Pa.  The  improvement  of  the  portion  in  West 
Virginia  is  considered  to  extend  down  the  river  as  far  as  Lock  No.  8 
at  me  mouth  of  Dunkards  Creek,  Pennsylvania,  about  4  miles  north 
of  the  Pennsylvania  State  line,  or  a  total  distance  of  about  41  miles. 

Navigation  on  this  portion  of  the  river  in  its  original  condition  was 
impeded  at  high  water  by  swift  currents,  the  fall  per  mile  being  about 
2  feet.  At  low  stages  it  was  obstructed  by  shoals  and  numerous 
gravel  and  rock  bars.  Steamboat  navigation  was  practicable  at  high 
stages  as  far  upstream  as  Morgantown.  Occasionally  a  boat  could 
go  as  far  upstream  as  Fairmont,  and  downstream  navigation  of  flats 
and  small  rafts  was  practicable  at  medium  and  high  stages. 

The  original  project  for  this  portion  of  the  Monongahela  River  was 
adopted  in  1872,  and  contemplated  the  construction  of  Locks  and 
Dams  Nos.  8  and  9.  This  project  was  completed  on  November  8, 
1899,  witii  the  result  that  boats  drawing  5.2  feet  of  water  could  navi- 
gate the  river  at  low  water  as  far  upstream  as  Morgantown,  W.  Va., 
the  river  having  previously  been  slack  watered  from  its  mouth  to 
Lock  No.  8  by  the  Monongahela  Navigation  Company.  The  amount 
expended  under  this  project  was  $436,900. 

The  existing  project,  adopted  by  Congress  July  13,  1892,  provides 
for  the  construction  or  six  locks  and  dams,  Nos.  10  to  15,  inclusive, 
between  Morgantown  and  Fairmont,  W.  Va.,  at  an  estimated  cost  of 
$1 ,275,000.  Appropriations  aggregating  this  amount  have  been  made, 
and  the  sum  or  $107,463.86  was  recovered  from  surety  company  on 
contract  of  C.  I.  McDonald  for  failure  to  complete  Locks  and  Dams 
Nos.  10  to  15. 

The  amount  expended  under  this  project  up  to  close  of  the  fiscal 
year  ending  June  30,  1909,  was  $1,314,440.38,  including  $21.64  re- 
ceived from  sales. 

The  condition  of  this  work  on  June  30,  1909,  was  as  follows: 

Nos.  10  to  16,  inclusive. — ^The  locks  and  dams  proper  were  com- 
pleted and  assigned  to  ''Operating  and  care  of  canals,"  etc.,  in  Jan- 
uary. 1904.  The  lock  houses  and  outbuildings  have  been  completed, 
tlie  lock  grounds  graded,  and  additional  protection  provided  by 
strengthemng  the  aoutments  and  raising  and  lengthening  the  lower 
guide  walls.  Some  further  work  is  required  on  one  of  the  abutments 
and  the  construction  of  one  upper  guide  wall. 

The  completion  of  these  six  locks  and  dams  extended  slack-water 
navigation  about  28  miles,  from  Morgantown  to  a  point  on  the  West 
Fork  River  4  miles  above  Fairmont,  W.  Va.,  with  a  minimum  navi- 

Sable  depth  of  7  feet.     The  improvement  should  enable  the  people  of 
tie  territory  affected  to  transport  coal,  general  freight,  etc.,  almost 
uninterruptedly  to  market. 

The  ereatest  recorded  flood  height  is  40  feet  at  Morgantown.     Or- 
dinary flood  he^hts  average  about  22  feet  on  this  portion  of  tlie  river. 
Traffic  on  this  portion  of  the  river  is  not  heavy,  but  it  has  mate- 
rially increased  over  that  originally  existing  there.    A  line  of  packets 
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plies  the  river  between  Pittsburg  and  Fairmont,  and  towboats  op- 
erate as  necessity  requires.  Since  the  opening  of  the  locks  there  has 
been  some  development  of  coal  mines  and  the  shipment  of  coal  by 
water  in  small  quantities. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  page  616. 

References  to  more  extended  information,  reports  of  surveys^  etc., 
are  given  on  page  467  of  tlie  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

July  1,  1908,  balance  unexpended $68, 045. 12 

June  30,  1909,  amount  earned  to  surplus  fund 1, 392. 35 

July  1,  1909,  balance  unexpended 66, 652. 77 

July  1,  1909,  outstanding  liabilities 678. 60 

July  1,  1909,  balance  available 65, 974. 17 

(Appendix  E  El.) 

£.  Mononqahela  River,  Pennsylvania. — The  improvement  of  this 
part  of  the  river  is  considered  to  extend  from  Pittsburg  to  the  mouth 
of  Dunkards  Creek,  a  distance  of  87.5  miles.  In  its  original  condition, 
prior  to  1840,  it  was  navigable  for  steamboats  only  at  high  stages. 
A  downstream  navigation  for  light-draft  flats  and  rafts  was  practi- 
cable at  hi<rh  and  medium  stages.  The  average  fall  per  mile  is  about 
0.9  foot  and  the  minimum  discharge  about  160  cubic  feet  per  second. 

In  1833  Congress  provided  for  a  survey  of  the  river  from  Pittsburg 
to  Brownsville,  a  distance  of  about  57  miles.  This  survey  was  not 
followed  by  an  appropriation  for  improving  the  river,  and  the  legis- 
lature of  rennsyivania,  by  act  of  March  31,  1836,  incorporated  and 
authorized  the  Monongahela  Navigation  Company  to  improve  the 
river  from  Pittsburg,  ra.,  to  the  Virginia  state  hne,  a  distance  of 
91.5  miles.  This  company  built  seven  locks  and  dams,  producing 
slack  water  from  Pittsburg  to  within  2  miles  of  the  West  Virginia 
state  line. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
the  Secretary  of  War  to  institute  and  carry  to  completion  proceedings 
for  condemnation  of  all  the  property  and  appurtenances  of  the  com- 
pany. The  property  was  acqmred  by  the  United  States  on  July  7, 
1897,  at  a  cost  of  $3,761,615.46. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  imder  existing  project  was  $3,769,073.88,  mclucung  the 
purchase  money. 

The  existing  project,  adopted  in  1899,  with  subsequent  modifica- 
tions (see  Annual  Report  of  the  Chief  of  Engineers  for  1906,  p.  515), 
provides  for  the  enlargement  and  improvement  of  Lock  No.  6  ami 
some  additional  structures  at  Lock  No.  3,  for  the  rebuilding  of  Locks 
Nos.  2,  3,  and  5,  using  in  each  case  two  parallel  chambers,  each  56  by 
360  feet,  and  fixed  concrete  dams  witn  movable  tops,  and  for  the 
acquisition  of  necessary  land  and  construction  of  certain  improve- 
ments at  Locks  Nos.  5  and  6;  all  at  a  total  estimated  cost  of  $2,194,605. 

The  amount  expended  up  to  the  end  of  fiscal  year  ending  June  30, 
1909,  was  $1,906,205.90. 
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Work  is  being  carried  on  under  continuing  contract  appropriations 
at  new  Lock  No.  5,  all  the  funds  authorized  for  this  work  naving  been 
appropriated. 

The  condition  of  work  on  June  30,  1909,  was  as  follows: 

Lock  and  Dam  No,  2. — ^The  lock,  power  house,  guard  and  guide 
walls,  with  the  exception  of  upper  105  feet  of  upper  guide  wall,  were 
built  imder  contract.  The  abutment  and  dam  were  built  by  hired 
labor.  The  river  lock  has  been  in  operation  since  August  15,  1905, 
and  the  land  lock  since  March  5,  1906. 

The  existence  of  cross  currents  at  this  lock  renders  it  necessary  to 
extend  the  upper  guide  wall  upstream  and  the  middle  wall  down- 
stream to  provide  safe  and  convenient  access  to  the  locks,  and  an 
estimate  of  $43,000  is  included  in  this  report  to  cover  the  cost  of  the 
work. 

Lock  and  Dam  No.  S. — ^The  lock,  guard  and  guide  walls,  the  power 
house,  power  plant,  and  two  lock-Keepers'  houses  were  ouilt  under 
contract.  The  abutment  and  dam  were  built  by  hired  labor,  the 
whole  work  being  complete  except  for  the  raising  of  the  upper  sill  of 
the  river  lock.  The  river  lock  was  placed  in  operation  May  20,  1907, 
and  the  land  lock  October  23,  1907. 

Lock  and  Dam  No.  6. — ^The  contractors  for  the  lock  have  completed 
the  land  and  middle  walls  and  the  lower  guide  wall,  and  have  nearly 
completed  the  river  wall  and  upper  guide  and  guard  walls,  only  a 
small  portion  of  their  work  remaining  to  be  done.  The  abutment 
was  built  by  hired  labor,  and  work  was  well  under  way  on  the  founda- 
tions for  the  first  section  of  the  dam,  representing  about  220  feet  in  a 
total  length  of  555  feet. 

Locks  No8,  3  and  6,  and  floating  plant — All  of  the  necessary  struc- 
tures at  Lock  No.  3.  and  the  improvements  contemplated  at  Lock 
No.  6  have  been  nearly  completed.  All  of  the  floating  plant  provided 
for  in  the  existing  project,  consisting  of  a  dredge  and  two  dump  scows 
and  repair  steamer  with  snagging  appUances,  has  been  completed  and 
put  in  service.     The  necessary  lana  nas  been  acquired  at  Lock  No.  6. 

The  greatest  recorded  flood^  height  is  44  feet  at  Brownsville.  Ordi- 
nan?'  flood  heights  average  about  30  feet  on  this  portion  of  the  river. 

The  traffic  of  the  river  is  hampered  and  restncted  by  insufficient 
capacity  and  inconvenience  at  some  of  the  old  locks.  This  will  not 
be  overcome  until  the  enlargement  of  Locks  Nos.  1,  4,  and  5  has 
been  accomplished. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  page  616. 

It  is  proposed  to  apply  the  amount  estmaated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  to  the  extension  of 
upper  guide  wall  upstream  and  of  middle  wall  downstream  at  Lock  2 
($43,000). 

It  is  very  important  that  this  old  Lock  No.  4,  built  many  years 
ago  with  dimensions  that  are  now  inadequate  for  the  growing  com- 
merce of  the  river,  should  be  rebuilt  at  the  earliest  practicable  date, 
and  it  is  therefore  recommended  that  authorization  be  also  given 
for  the  amount  required  to  complete  this  work  ($527,000),  so  that 
it  may  be  carried  on  under  continuing  contract.     This  amount  is 
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larger  than  the  estimate  given  in  House  Document  No.  209,  Fifty- 
eimth  Confess,  second  session,  the  increase  being  necessary  oecause 
of  increased  unit  costs,  etc. 

A  list  of  references  to  reports  of  examinations  and  surveys  and 
other  items  of  interest  concerning  this  river  are  given  on  page  469  of 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

BBBUILDINQ  LOOK  2. 

July  1,  1908,  balance  unexpended $3,770.42 

July  1,  1909,  balance  unexpended 3,770.42 

Amount  (estimated)  required  for  completion  of  existing  project 43, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul)^  1,1909 43,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1697. 

REBUILDma  LOCK  3. 

July  1,  1908,  balance  unexpended $19,489.03 

Amount  received  from  sale  of  condemned  property 313. 77 

19,802.80 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         7,192.06 

July  1,  1909,  balance  unexpended 12, 610. 74 

July  1,  1909,  outstanding  liabilitiee 18.67 

July  1, 1909,  balance  available 12, 692. 07 

BEBUILDINO  LOOK  6. 

July  1, 1908,  balance  unexpended $537,406.91 

Amoimt  appropriated  by  sundry  civil  act  approved  March  4,  1909 200, 000. 00 

Amount  received  from  «de  of  blueprint  maps 4. 45 


737,411.36 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   472, 261. 51 

July  1,  1909,  balance  unexpended 265,149.85 

July  1,  1909,  outstanding  liabilities 68,762.81 

July  1,  1909,  balance  available 196, 387. 04 

July  1, 1909,  amount  covered  by  imcompleted  contracts 62, 267. 45    . 

LOCKS  3,  6,   BTO. 

July  1,  1908,  balance  unexpended $3,803.93 

July  1,  1909,  balance  imexpended 3,803.93 

LOOKS  5  AND  6. 

July  1, 1908,  balance  unexpended $3, 700. 00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   13. 75 

July  1, 1909,  balance  unexpended 3, 686. 25 
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G0N80LIDATSD. 

Julyl,  1908,  balance  unexpended $568,170.29 

Amount  received  from  sale  of  condemned  property 313.  77 

Amount  appropriated  by  eundrv  civil  act  approved  March  4,  1909 200, 000. 00 

Amount  received  from  bbIb  of  blueprint  mape 4. 45 

768,488.51 
Jime  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      479,467.32 


July  1, 1909,  balance  unexpended 289, 021. 19 

July  1, 1909,  outstanding  liabilities 68, 781. 48 

July  1, 1909,  balance  available 220, 239.  71 

July  1, 1909,  amount  covered  by  uncompleted  contracts 62, 267. 45 

Amount  (estimated)  required  for  completion  of  existing  project a  43, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul3r  1,1909 : «43,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  E  E  2.) 

S.  Operatina  and  care  of  locks  and  dams,  MonongaJiela  River. — 
Statements  or  the  original  condition  of  the  Monongahela  River  are 
contained  in  the  summaries  for  Monongahela  River,  West  Virginia 
and  Pennsylvania.  The  slack-water  system  of  the  Monongahela 
River  comprises  16  locks  and  dams.  Locks  Nos.  1  to  4,  inclusive, 
are  double  locks;  5  to  15  are  single  locks.  A  table  giving  the  dimen- 
sions of  the  locks,  lengths  of  dams,  and  other  data  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  1691. 

Tlie  dams  extend  slack  water  to  a  point  on  West  Fork  River  4 
miles  above  Fairmont.  W.  Va.,  or  a  total  distance  of  about  131  miles 
above  the  mouth  of  tne  Monongahela  River  at  Pittsburg.  Control- 
ling depths  at  normal  pool  stages  on  the  sills  at  the  mfferent  old 
locks  below  Morgantown  vary  from  4  to  6.7  feet;  on  the  new  locks 
above  that  place  they  are  uniformly  7  feet.  During  low  stages  of 
water  depths  of  7.5  to  8  feet  are  maintained  below  Dam  No.  6  by 
placing  dashboards  on  the  dr  ms. 

Locks  Nos.  1  to  7,  inclusi^  e,  have  been  under  operation  and  care 
since  July  7,  1897,  when  they  were  purchased  from  the  Monongahela 
Navigation  Company;  No.  8  since  November  8,  1889;  No.  9  since 
1879;  and  Nos.  10  to  15,  inclusive,  since  January,  1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 1909, 
was  $2,675,692.40.  Tne  amount  expended  during  the  fiscal  year 
endinff  June  30,  1909,  was  $231,966.81. 

Under  the  provision  of  section  6  of  the  river  and  harbor  act  of 
March  3,  1909,  a  special  allotment  of  $329,045  was  made  from  the 
permanent  indefinite  appropriation  for  opjerating  and  care  of  locks 
and  other  works  of  navigation,  for  beginning  the  reconstruction 
of  Lock  and  Dam  1,  and  preparations  for  this  work  are  under  way. 

The  amount  expended  under  this  allotment  in  the  fiscal  year  1909 
was  $9,208.10. 

o  For  Lock  No.  2  only. 
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Necessary  repairs  were  made  to  the  locks  and  dams  and  floating 
plant,  and  the  locks  were  operated  throughout  the  year,  except  when 
closed  for  limited  periods  for  repairs,  or  on  account  of  floods  or  ice. 

The  total  number  of  lockages  at  the  15  locks  for  the  calendar  year 
1907  aggregated  66,105,  giving  a  total  commerce  through  individual 
locks  amounting  to  27,388,211  tons  and  188,248  passengers.  Much 
of  this  commerce,  of  course,  moved  through  several  Iocks.  Taking 
only  the  a^regate  of  the  greatest  items  of  the  different  kinds  of 
freight  passing  up  and  down  at  any  single  lock,  plus  the  coal  mined 
and  shipped  in  pools  1  and  2,  which  amount  is  manifestly  less  than 
the  real  movement  of  commerce,  the  total  commerce  of  the  Monon- 
gahela  River  for  the  year  amounted  to  9,667,229  tons  and  28,164 
passengers. 

The  effect  on  freight  rates  of  the  slack-water  system  of  the  Monon- 
gahela  is  very  great.     This  is  true  for  all  manner  of  products,  and 

Earticularly  so  for  coal.  For  an  average  haul  of  50  miles  on  the 
[onongahela  River  the  price  of  coal  delivered  by  river  is  $1.25  per 
ton,  as  compared  with  $1.40  per  ton  delivered  by  rail,  making  the 
river  freight  rate  15  cents  per  ton  cheaper.  As  the  haul  increases 
the  advantage  of  the  river  advances  rapidly.  As  an  example,  the 
river  freight  rate  on  coal  to  a  point  12  miles  below  Pittsburg  is  2.5 
mills  per  Dushel,  or  6.25  cents  per  ton,  in  barge-load  lots,  while  the 
rail  freight  rate  to  the  same  point  is  40  cents  per  ton,  a  difference 
in  favor  of  river  of  33.75  cents  j)er  ton.  The  effect  on  freight  rates 
beyond  the  above,  due  to  the  rebuilding  of  Locks  and  Dams  Nos.  2  and 
3,  will  not  be  felt  until  the  enlargement  of  Locks  Nos.  1,  4,  and  5  is 
accomplished,  when  larger  cargoes  will  be  towed  by  steamers  and 
the  freight  rate  reduced  accordmgly. 
(See  Appendix  E  E  3.) 

4'  Allegheny  River,  Pennsyhvama,  open-channel  work, — ^The  Alle- 
gheny River  rises  in  northern  Pennsylvania  and  flows  northwestward 
into  New  York,  and  thence  in  a  soutnerly  direction  into  Pennsylvania 
to  its  jimction  with  the  Monongahela  River  at  Pittsburg.  The  aver- 
age fall  per  mile  of  the  navigable  portion  is  about  2.2  feet  and  the 
minimum  discharge  at  Pittsburg  is  about  1,440  cubic  feet  per  second. 
In  its  original  condition  the  Allegheny  River  aboimded  in  obstructions, 
such  as  bowlders,  snags,  islands,  bars,  and  wide-spreading  shoals,  all 
of  which  rendered  navigation  at  best  hazardous  and  practicable  only 
at  such  high  stages  of  water  as  would  enable  craft  to  clear  the  obstruc- 
tions. 

The  present  project  was  adopted  in  1878  and  1880  and  contemplates 
the  removal  of  the  bowlders  and  snag  obstructions  and  the  construc- 
tion of  low  dams  and  dikes  to  close  secondary  channels  and  concen- 
trate the  low-water  flow  on  shoals. 

The  amount  expended  under  this  project  to  June  30,  1909,  was 
$263,624.52,  fully  one-half  of  which  was  applied  to  maintenance. 

The  work  that  has  been  done  enables  navigators  to  operate  safely 
on  stages  from  2  to  3  feet  lower  than  formerly. 

The  present  condition  of  the  channel  is  generally  satisfactory,  hav- 
ing been  largely  cleared  of  the  more  objectionable  obstructions,  but 
to  maintain  its  condition  it  is  necessary  to  remove  any  bowlders  or 


Digitized  by  LjOOQIC 


618  BEPORT  OP  THE  CHIEF   OF  ENGINEERS,  U.   S.  ARMY. 

snags  brought  in  by  the  tributaries  or  carried  along  by  ice  and 
freshets,  and  to  make  occasional  repairs  to  the  dikes  and  dams. 

The  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinary  flood  heights  average  about  30  feet. 

Except  on  the  lower  25  miles  of  the  river  the  principal  traffic  is 
the  downstream  transportation  of  timber  and  lumber  rafts,  new 
coal-boat  bottoms^  baizes  and  flats,  usually  loaded  with  tan  bark, 
lumber,  posts,  railroad  ties,  and  other  timber  products,  and  the 
towage  of  gravel,  stone,  sand,  etc.  Steamboating  is  not  now  con- 
ducted to  anv  material  extent  above  Kittanning. 

The  annual  commerce  of  the  river  above  slack-water  improvements 
in  course  of  construction  is  about  200,000  tons,  extending  over  230 
miles  from  Tarentum,  Pa.,  to  Olean,  N.  Y. 

The  eflFect  of  the  work  on  freight  rates  is  not  very  noticeable,  as 
the  depth  of  water  has  not  been  increased,  but  the  hazard  of  boating 
h&s  been  greatlv  decreased. 

It  is  proposedf  to  apply  the  $5,000  estimated  as  a  profitable  expendi- 
ture for  the  fiscal  year  1911  to  maintenance  of  the  existing  channel 
and  works  of  improvement. 

More  detailed  information,  reports  of  surveys,  etc.,  are  given  in  the 
following  Annual  Reports  of  the  Chief  of  Engmeers:  1899,  page  241 1 ; 
1902,  page  1901;  and  1905,  page  1862. 

July  1,  1908,  balance  unexpended |2, 290.  80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 1,000.00 

3,290.80 
Jime  30,  1909,  amount  expended  for  maintenance  of  improve- 
ment during  fiscal  year |916. 32 

June  30,  1909,  amount  carried  to  surplus  fund 1, 375. 48 

2,290.80 

July  1, 1909,  balance  unexpended 1, 000. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  E  E  4.) 

6.  Allegheny  River,  Pennsylvania,  construction  of  locks  and  dams. — 
Prior  to  the  completion,  in  1885,  of  the  Davis  Island  dam  in  the 
Ohio  River,  5  mues  below  its  head,  it  was  impossible  to  navigate 
the  Allegheny  River  with  steam  craft  of  lightest  draft  during  low- 
water  periods,  which  frequently  continued  for  months  at  a  time. 
Since  tnen  a  navigable  depth  of  8  feet  has  been  afforded  by  that  dam, 
when  raised,  to  Garrison  ripple,  2  miles  up  the  stream. 

The  present  project  for  lock  and  dam  construction,  originally 
adopted  in  1890  and  subsequently  extended  in  1896,  provides  for  the 
construction  of  three  locks  and  dams,  extending  slack  water  from  the 
mouth  at  Tarentum^  a  distance  of  25  miles.  Dam  No.  1  is  movable, 
of  Chanoine  type,  with  bear-trap  weirs.  Dams  Nos.  2  and  3  are  both 
fixed,  the  former  being  built  of  concrete  on  pile  foundation  and  the 
latter  of  crib  construction.  The  lock  chamber  at  No.  1  is  55  feet  by 
286  feet  2  inches;  at  Nos.  2  and  3,  56  feet  by  289  feet  6  inches.     The 
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estimated  cost  of  the  work  is  $1,658,226.63;  including  $210,000  for 
restoration  of  dam,  etc.,  at  Dam  No.  3.  La  addition  $95,000  will 
be  required  to  cover  the  restoration  of  bank  at  Dam  No.  3,  made 
necessary  by  the  flood  of  1907,'^nd  the  payment  of  damages  to  private 
property  residting  from  the  failure  of  tne  abutment. 

The  amount  expended  to  June  30,  1909,  was  $1,658,804.47;  of  this 
amount  $10^000  was  expended  for  maintenance. 

The  condition  of  the  work  on  June  30,  1909,  was  as  follows: 

Lock  and  Dam  No.  1  (Herr  Island),  about  1^  miles  from  the  movih. — 
This  work  was  built  under  contract  and  has  been  m  operation  since 
January  1, 1903. 

The  dam  was  first  raised  June  2,  1903.  One  double  lock-masters' 
house  has  been  built  under  contract. 

Lock  and  Dam  No.  2  (AspinvxiU),  7  miles  from  the  movih. — ^The  lock 
has  been  built  under  contract  and  has  been  in  operation  since  Novem- 
ber 10,  1906.  The  abutment  and  dam  have  been  built  under  con- 
tract, with  the  exception  of  a  portion  of  the  abutment,  which  was  built 
by  hired  labor. 

Lock  and  Dam  No.  S  (Springdale),  about  17  mUes  from  the  mouth. — 
The  lock  was  built  under  contract  and  has  been  m  operation  since 
September,  1904.  The  abutment  and  dam  were  buut  under  con- 
tract. In  January,  1907,  during  a  moderate  flood  stage,  the  abut- 
ment failed  and  a  portion  of  the  dam  had  to  be  blown  up  to  limit  the 
resulting  damage  to  private  property.  The  abutment  and  dam  have 
been  rebuilt  and  the  bank  partly  restored  by  hired  labor. 

Two  lock  houses  have  been  built  under  contract. 

Some  dredging  will  be  required  in  each  of  the  three  pools  to  secure 
the  projected  minimum  depth  of  7  feet. 

Tne  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinarv  flood  heights  average  about  30  feet. 

For  the  calendar  year  1908  the  conmierce  reported  on  that  part  of 
the  river  under  the  improvement  for  slack-water  navigation  was 
536,129  tons  of  freight  and  9,636  passengers. 

The  completion  of  these  locks  and  dams  will  be  of  inmiense  benefit    , 
to  the  manufacturing  plants  along  the  banks  of  the  Allegheny  River 
within  their  reach,  bv  reason  of  connecting  them  with  tne  harbor  of 
Pittsburg  and  with  the  coal  fields  of  the  l^nongahela  River. 

The  effect  of  the  project  on  freight  rates  is  given  in  report  on  op- 
erating and  care  of  locks  and  dams  on  Allegheny  River. 

In  addition  to  the  funds  appropriated  by  the  river  and  harbor  act 
of  March  2,  1907,  for  repair  and  reconstruction  of  Dam  No.  3,  an 
estimate  of  $95,000  is  submitted  by  the  district  officer  as  the  further 
amount  reauired  for  restoration  of  the  bank  at  the  abutment  of  Dam 
No.  3  and  for  the  payment  of  damages  to  private  pronerty  resulting 
from  the  failure  of  the  abutment  in  January,  1907.  Ail  of  the  claim- 
ants, except  two  with  whom  satisfactory  agreements  could  not  be 
made  and  whose  claims,  estimated  at  $365.25,  have  not  been  included, 
have  signed  agreements  binding  themselves  to  accept  reasonable  sums 
in  full  payment  of  their  claims.  These  amounts  aggregate  $46,767.21 , 
includmg  6  per  cent  interest  for  one  year  to  cover  delay  in  payment 
not  contemplated  in  the  agreements,  and  the  remaining  $48,232.79  is 
needed  to  restore  land  that  was  washed  away.  An  appropriation  of 
the  amount  ($95,000)  required  for  this  purpose  is, recommended  for 
the  favorable  consideration  of  Congress. 
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July  1 ,  1908,  balance  unexpended |96, 464. 19 

Amount  received  from  sale  of  condemned  property 137. 85 

Amount  received  from  sale  of  blueprint  maps .00 

Amount  received  by  transfer ^ 6, 000. 00 

101, 602. 64 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment      96, 845. 48 

July  1, 1909,  balance  unexpended 4, 767. 16 

July  1,  1909,  outstanding  habilitiee 1, 326. 10 

July  1, 1909,  balance  available 3,431. 06 

July  1, 1909,  amount  covered  by  uncompleted  contracts 825.  00 

(See  Appendix  E  E  6.) 

6.  Operating  and  care  of  locks  and  dams,  Allegheny  River,  PennfyU 
iKinia.— Statement  of  the  original  condition  of  the  Allegheny  River 
is  contained  in  the  preceding  summary  for  Allegheny  River,  Penn- 
sylvania. 

Locks  Nos.  1,  2,  and  3  were  under  the  appropriation  for  operat- 
ing and  care  all  the  year.  Dimensions  or  locks  and  other  data 
are  given  in  Annual  Report  of  the  Chief  of  Engineers  for  1907,  page 
1705. 

Dam  No.  1  is  movable  and  was  the  first  to  be  coropleted  in  the  series 
of  three  authorized  by  Congress  for  the  Allegheny  Kiver;  its  pool  pro- 
vides a  navigable  depth  of  5  to  6  feet  for  a  distance  of  about  5.5  miles. 
Dams  Nos.  2  and  3  are  both  fixed,  the  former  being  built  of  concrete 
on  pile  foundation  and  the  latter  of  crib  construction.  Dam  No.  2 
forms  a  pool  about  10  miles  long,  while  Dam  No.  3  extends  slack 
water  about  8  miles  farther  to  the  projected  site  of  Dam  No.  4  at 
Natrona. 

Lock  No.  1  has  been  under  operating  and  care  since  January  1, 
1903;  No  2  since  November  10,  1906,  and  No.  3  since  November  29, 
1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 1909, 
was  $257,549.80.  The  amount  expended  during  fiscal  year  1909  was 
$37,839.51. 

The  locks  and  dams  were  operated  throughout  the  year  as  occasion 
reouired. 

The  traflBic  through  locks  and  dams,  Allegheny  River,  during  the 
calendar  year  1908  was  as  follows:  Lock  and  Dam  No.  1,  374,310 
tons  and  7,578  passengers;  Lock  and  Dam  No.  2,  138,440  tons  and 
1,507  passengers;  Lock  and  Dam  No.  3,  23,379  tons  and  551  pas- 
sengers.   The  tons  represent  short  tons  of  2.000  pounds. 

Tne  operation  of  the  locks  and  dams  on  tne  Allegheny  River,  pro- 
viding a  system  of  slack-water  navigation  in  connection  with  Pitts- 
burg Harbor,  will  tend  to  give  manufacturing  plants  in  this  section 
the  benefit  or  the  cheap  river  rates  on  coal  and  other  supplies.  This 
benefit,  however,  can  not  be  reaUzed  to  any  considerable  extent  until 
the  low  bridges  on  the  lower  Allegheny  River  are  raised  sufficiently  to 
remove  the  very  serious  obstruction  to  navigation  that  they  now 
present. 

(See  Appendix  E  E  6.) 
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7.  Oonstruciion  of  locks  and  dams  in  Ohio  River,  Pennsylvania 
{40,5  miles), — The  Ohio  River,  Pennsylvania,  in  its  original  condi- 
tion had  a  low-water  channel  depth  varying  from  1  foot  at  Pittsburg 
to  2  feet  at  the  Ohio  State  line,  the  average  slope  being  about  1.26 
feet  per  mile  and  the  minimum  discharge  at  the  head  about  1,600 
cubic  feet  per  second.  Under  the  original  project  for  open-river 
improvement,  work  was  conducted  on  this  portion  of  the  nver  at  a 
number  of  shoals. 

Under  the  original  project  for  lock  and  dam  construction,  adopted 
in  1876,  Dam  No.  1  was  begun  in  1877  and  completed  in  1885,  at  a  cost 
of  $940,000.  The  present  project,  in  its  origmal  form,  was  adopted 
by  Congress  September  19,  1890,  and,  with  subsequent  modifications, 
provides  for  the  construction  of  Locks  and  movable  Dams  Nos.  2,  3,  4, 
5,  6,  and  7,  so  as  to  secure  a  navigable  depth  of  9  feet  in  the  pools 
formed  thereby,  the  locks  to  have  available  dimensions  of  1 10  by  600 
feet,  at  a  total  estimated  cost  of  $6,321,376.  Appropriations  aggre- 
gating $6,369,376  have  been  made,  and  $15,684.74  has  been  reahzed 
from  other  sources.  The  sum  of  $75,000  additional  will  be  required 
to  place  the  grounds  at  Locks  Nos.  2-6  in  suitable  condition. 

The  amount  expended  under  present  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $5,356^309.79. 

The  work  was  done  partly  under  continumg-contract  system,  and 
the  total  authorization  nas  been  appropriated. 

The  condition  of  work  on  June  30,  1909,  was  as  follows: 

LocJcs  and  Dams  2,  S,  4, 5,  aTwi  6  were  all  practically  completed .  The 
dams  were  first  raised  on  the  following  dates:  No.  1,  October  7,  1886; 
No.  2,  November  12, 1906;  No.  3,  June  26,  1908;  No.  4,  June  30,  1908; 
No.  6,  November  21,  1907;  No.  6,  August  17.  1904. 

Lock  and  Dam  No,  7. — ^The  site  for  this  work  has  been  secured  and 
plans  are  partlv  made.  No  field  work  of  construction  has  been  done 
on  account  of  lack  of  funds. 

The  completed  dams,  Nos.  1-6,  inclusive,  give  continuous  slack 
water,  when  raised,  from  Pittsburg  to  Merrill,  Pa.,  a  distance  of  about 
28.9  miles. 

The  greatest  recorded  flood  height  is  34.2  feet  at  Davis  Island  dam. 
Ordinary  flood  heights  average  about  28  feet  on  this  portion  of  the 
river. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care  of 
locks  and  dams.  Ohio  River,  page  624. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture for  the  fiiscal  year  1911  to  the  completion  of  necessary  work  on 
the  lock  grounds  at  Locks  Nos.  2,  3,  4,  and  6  ($76,000),  which  includes 
filling  in  the  grounds  now  much  below  grade  and  the  construction  of 
concrete  paving. 

The  work  of  constructii^  Lock  and  Dam  7  is  most  urgently  needed 
in  order  to  utilize  more  effectively  the  improvements  already  made 
on  the  upper  Ohio  River,  the  portion  of  the  river  inmiediately  above 
that  location  being  specially  suited  for  harborage  purposes,  and  it  is 
recommended  that  authority  be  given  to  complete  it  under  the  con- 
tinuing contract  system.  No  estimate  for  the  existing  6-foot  project 
is  included  amongst  those  submitted  for  the  fiscal  year  1911,  pending 
action  by  Congress  on  the  new  plans  now  before  it  for  providing 
9-foot  navigation  (see  H.  Doc.  No.  492,  60th  Cong.,  1st  sess.,  in  which 
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the  estimated  cost  of  Dam  No.  7  in  the  9-foot  project  is  given  as 
$1J094,800). 

Keference  to  more  detailed  information,  reports  of  surveys,  etc., 
are  given  on  page  522  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

DAMS  N08.   2f  3,   4,   AND  5. 

July  1, 1908,  balance  unexpended $18,919.77 

Amount  received  from  sale  of  condemned  property 324, 90 

Amount  received  by  transfer  of  public  property 250. 00 

Amount  received  on  account  of  judgment  against  E.  J.  Kingston 5, 062. 60 

24,557.27 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2,841.92 


July  1, 1909,  balance  unexpended 21,715.35 

July  ^,  1909,  outstanding  liabilities 10. 10 

July  1, 1909,  balance  available 21, 705. 25 

Amoimt  (estimated)  required  for  completion  of  existing  project 75, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
July  1,1909 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

DAM   NO.    6. 

July  1, 1908,  balance  unexpended $8, 069. 30 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         133.36 


July  1,  1909,  balance  unexpended 7, 935. 94 

DAM  NO.  7. 

July  1, 1908,  balance  unexpended $4, 756. 38 

June  30, 1909,  amoimt  expended  during  fiscal  year,  for  works  of  improve- 
ment   18. 18 


July  1, 1909,  balance  unexpended 4,737.20 

Amoimt  (estimated)  required  for  completion  of  existing  project o  952, 000. 00 

OONSOLTOATBD. 

July  1, 1908,  balance  unexpended , $31,744.45 

Amount  received  from  sale  of  condemned  property 324. 90 

Amount  received  by  transfer  of  public  property 250.00 

Amount  received  on  account  of  judgment  against  E.  J.  Hingston 5, 062. 60 

37,381.95 
June  30, 1909,  amoimt  expended  during  fiscal  year,  for  works  of  improve- 
ment   2,993.46 


July  1,  1909,  balance  unexpended 34,388.49 

July  1,  1909,  outstanding  liabilities 10.10 

July  1,  1909,  balance  available 34, 378. 39 

Amount  (estimated)  required  for  completion  of  existing  project 1, 027, 000. 00 

a  For  6-foot  project,  see  page  621  (last  paragraph). 

Digitized  by  VjOOQIC 


BIVEB  AND  HARBOB  IMPROVEMENTS.  623 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Jul3r  1,1909 175,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  EE  7.) 

8,  Dredging  Ohio  Rix^ery  Pennsylvania, — ^An  allotment  of  $20,800 
was  made  June  12,  1905,  from  the  appropriation  of  $300,000  made  by 
act  of  March  3,  1905,  for  the  general  unprovement  of  the  Ohio  River, 
for  the  removal  of  the  bar  in  upper  approach  to  Lock  No.  6.  This 
bar  was  removed  by  the  excavation  of  35,161  cubic  yards  of  material 
at  a  contract  cost  of  19  cents  per  cubic  yard.  On  Au^st  30,  1905,  a 
reallotment  of  $10,350  from  the  allotment  for  dredgmg  pool  No.  6 
was  made  for  dredging  in  pools  Nos.  3  and  4,  Ohio  River,  under  this 
allotment  the  channel  at  Whites  riffle,  above  Lock  No.  3,  was  straight- 
ened out,  and  the  bar  immediately  below  Lock  3  was  removed.  The 
total  amount  of  material  handled  was  48,917  cubic  yards. 

The  amoimts  expended  on  these  works  to  June  30,  1909,  are  as 
follows: 

Dredging  pools  Nos.  3  and  4 $6,476.24 

Dredging  pool  No.  6 8,693.16 

Total 16,168.40 

DBBDOINQ   POOLS  3  AND  4. 

July  1, 1908,  balance  unexpended $3, 868. 66 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment....^      1,633.79 

July  1, 1909,  balance  unexpended 2,324.76 

DREDOINO  POOL  6. 

July  1, 1908,  balance  unexpended $806.84 

July  1, 1909,  balance  unexpended 806.84 

CON80UDATED. 

July  1,  1908,  balance  unexpended $4,666.39 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      1,633.79 

July  1, 1909,  balance  unexpended 3, 131. 60 

See  Appendix  E  E  8.) 

9.  Operating  snag  hoais  on  Ohio  River  in  the  State  of  Pennsyl- 
vania,— The  project  adopted  July  27,  1905,  provides  for  the  removal 
of  sna^,  wrecks,  and  sunilar  obstructions  in  portion  of  the  Ohio 
River  m  the  State  of  Pennsylvania.  This  work  was  carried  on  under 
allotments  made  from  the  permanent  appropriation  for  operating 
snag  boats  on  Ohio  River. 

Tjie  amount  expended  on  this  work  to  June  30,  1909,  is  $7,369.91, 
of  which  $2,300.97  was  expended  during  the  past  fiscal  year. 

There  were  removed  during  the  year  one  coal  boat  and  one  barge. 
(See  Appendix  E  E  9.) 
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10,  Operating  and  care  of  locks  and  dams,  Ohio  River,  Pennsyl- 
vania.— Statement  of  the  original  condition  of  the  Ohio  River  in 
Pennsylvania  is  found  on  page  621  of  this  report. 

Locks  and  Dams  Nos.  1  to  6,  inclusive,  were  under  the  appropriation 
for  operating  and  care  during  the  whole  fiscal  year.  The  dams  are  all 
movable  and  are  the  first  ones  to  be  completed  in  the  series  that  is 
projected  for  the  improvement  of  the  Ohio  River.  The  dimensions 
of  the  locks,  with  other  data,  are  given  in  Annual  Report  for  1907, 
page  1715  et  seq. 

Dam  No.  1,  at  Davis  Island,  was  designed  to  give  a  depth  of  6  feet 
in  Pittsburg  Harbor,  which  has  since  been  increased  to  10  feet  over 
certain  portions  of  the  harbor  by  dredging.  Dams  Nos.  2  to  6,  inclu- 
sive, are  designed  to  give  navigable  depths  of  9  feet  in  their  respective 
pools.  The  aggregate  length  of  these  pooled  portions  of  the  river  is 
28.9  miles. 

These  locks  and  dams  were  placed  under  operating  and  care,  as 
follows:  No.  1,  October  7,  1885;  No.  2,  October  13,  1906;  No.  3, 
February  1,  1908;  No.  4,  February  1,  1908;  No.  5,  November  21, 
1907;  No.  6,  August  3,  1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 
1909,  was  $785,964.15.  The  amount  expended  during  the  fiscal 
year  ending  June  30,  1909,  was  $119,954.97. 

Dam  No.  1  was  up  during  the  fiscal  year  3  times,  aggregating  219 
days;  Dam  No.  2,  3  times,  222  days;  Dam  No.  3,  3  times,  222  days; 
Dam  No.  4,  4  times,  205  days;  Dam  No.  5,  3  times,  219  days;  and 
Dam  No.  6,  4  times,  219  days. 

The  locks  were  operated  as  occasion  required  and  necessary  repairs 
made  for  maintenance  of  the  works. 

The  traffic  for  the  calendar  year  1908,  as  measured  by  the  com- 
merce through  Lock  and  Dam  1,  amounted  to  3,060,835  tons  of 
2,000  pounds. 

The  effect  of  the  project  on  freight  rates  has  been  partly  discussed 
in  the  report  for  operating  and  care  of  locks  and  dams,  Monongahela 
River. 

Davis  Island  dam.  forming  as  it  does  the  pool  of  Pittsburg  Harbor, 
has  lent  its  great  part  to  the  general  effect  on  freight  rates  to  and 
from  Pittsburg.  The  effect  on  rates  of  the  operation  of  Dams  Nos.  2 
to  6,  inclusive,  should  be  felt  locally  for  all  supplies  coming  from  Pitts- 
burg Harbor,  and  to  some  extent  also  for  through  traffic,  since  they 
will  increase  from  25  to  50  per  cent  the  number  of  days  in  the  year 
on  which  tows  may  be  moved  down  the  river  from  Pittsburg. 

The  great  future  benefit  of  the  above  project  will  be  felt  only  when 
the  slack-water  system  is  extended  far  enough  down  the  Ohio  River 
to  permit  continuous  navigation  during  all  but  the  winter  season. 
This  improvement,  it  has  been  estimated,  will  cause  a  saving  in  freight 
rates  over  the  present  rail  rates  on  such  produce  as  coal,  iron,  steel, 
sugar,  timber,  molasses,  tobacco,  etc.,  or  over  3  mills  per  ton-mile 
to  the  8,000,000  people  Uving  in  territory  commercially  contiguous 
to  the  Ohio  and  Mississippi  systems. 

(See  Appendix  E  E  10.) 
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11.  Harbor  at  Pittsburg,  Pa, — ^This  harbor  comprises  that  portion 
of  the  Ohio  River  lying  above  Davis  Island  dam,  a  length  of  4.7 
miles;  that  portion  of  tne  Allegheny  River  lying  between  its  mouth 
and  Aspinwall,  a  length  of  7  miles,  and  that  portion  of  the  Monon- 
gahela  River  lying  between  its  mouth  and  McEeesport,  a  distance  of 
15.5  miles;  total  length  of  harbor,  27.2  miles.  That  portion  of  the 
harbor  most  used  as  such,  and  called  the  lower  harbor,  Ues  between 
the  Davis  Island  dam  and  Dam  No.  1  of  the  Allegheny  and  Monon- 

§ahela  rivers  and  measures  8  miles  of  river.  In  its  original  con- 
ition  the  lower  harbor  depths  were  from  3  to  4  feet  on  natural  mean 
low  river,  and  very  often  still  lower  stages  caused  suspension  of 
navigation. 

Since  the  completion  of  Davis  Island  dam,  in  1885,  the  maximum 
draft  which  could  be  carried  over  the  shoalest  place  was  scant  8  feet 
at  pool  stage.  Parts  of  the  channel  and  harbor  are  from  10  to  12 
ana  from  16  to  20  feet  in  depth.  The  average  widths  of  the  harbor 
at  pool-full  surfaces  are:  On  the  Ohio,  about  1,100  feet;  on  the 
Allegheny,  about  930  feet,  and  at  different  parts  of  the  Monongahela, 
from  750  to  950  feet.  The  capacity  of  the  harbor  is  impaired  by 
shoal  places  and  high  dumps  projecting  from  the  banks.  The  use 
for  harbor  purposes  of  that  portion  of  the  harbor  in  the  Allegheny 
River  above  the  Sixth  Street  Bridge  is  practically  nullified  by  the 
low  bridges  on  that  part  of  the  stream.  The  clear  heights  of  these 
bridges  above  their  respective  pool  surfaces  are  from  27i  to  35^ 
feet.  The  least  height,  with  chimneys  down,  of  the  packets  that  ply 
between  Pittsburg  and  points  on  the  Ohio,  Kanawha,  and  Muskingum 
rivers  is  45  feet.  The  average  height  of  the  Ohio  River  towboats, 
with  chimneys  down,  is  44  feet.  The  height  of  a  suitable  packet  for 
the  Allegheny  River  is  about  33  feet,  and  of  a  suitable  towboat,  about 
28  feet.  The  result  is  that  practically  none  of  the  coal  and  iron  or 
steel  products  intended  for  southern  shipments  have  been  loaded  or 
harbored  in  the  Allegheny  River.  The  removal  of  the  Union  Bridge 
at  the  mouth  of  the  river  has  opened  up  this  portion  of  the  harbor 
as  far  as  the  Sixth  Street  Bridge,  a  distance  or  about  one-half  mile. 
In  1858  the  State  of  Pennsylvania,  through  a  board  of  commis- 
sioners, made  a  detailed  survey  of  the  rivers  at  and  near  Pittsburg 
and  laid  down  on  the  maps  nigh  and  low  water  lines, intended  to 
define  the  banks  and  limit  tne  use  of  the  same  by  riparian  proprietors. 
These  lines  were  referred  to  stone  monuments  on  the  ground.  No 
means,  however,  were  provided  for  preserving  the  monuments  nor 
for  preventing  filling  in  the  river  beyond  these  lines. 

In  1894  a  board  of  engineer  oflBcers  recommended  certain  harbor 
lines  for  the  harbor  of  JPittsburg,  from  the  Davis  Island  dam  to 
Brilliant,  Allegheny  River,  and  to  Homestead,  Monongahela  River. 
The  recommended  lines  generally  followed  the  actual  banks  as  they 
existed  at  that  time.  These  lines  were  approved  by  the  Secretary  of 
War  January  29,  1895.  An  extension  of  these  lines  on  the  Monon- 
gahela River  from  Homestead  to  McKeesport  was  approved  by  the 
Secretary  of  War  April  3,  1902. 

The  original  project  for  improvement  was  adopted  by  the  river 

and  harbor  act  of  March  3, 1899,  and  provided,  with  subsequent  modi- 
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fications  made  during  the  progress  of  the  work,  for  dredging  a  chan- 
nel through  the  lower  harbor  (below  dams  No.  1  on  the  Allegheny 
and  Monongahela  rivers)  where  needed  10  feet  deep  at  pool  and  500 
feet  wide  below  Smithfield  Street  Bridge,  Monongahela  River,  and 
of  less  width  above  this  bridge  and  in  the  Allegheny  River,  limited 
by  lines  from  ends  of  channel  spans  of  the  adjoming  bridges,  except 
at  the  Pan  Handle  railroad  bridge,  where  the  dredged  channel,  under 
modified  project,  was  to  have  a  width  of  570  ^t,  including  two 
channel  spans;  for  raising  the  old  riprap  dam  across  Brunot  &land 
back  channel,  Ohio  River;  for  removing  abandoned  structures  and 
unauthorized  and  obstructive  fillings  projecting  from  the  banks 
beyond  the  harbor  Unes;  for  marking  of  harbor  Unes,  and  for 
inspecting  and  patroUing  the  harbor.  Appropriations  aggregating 
$110,662.90  were  made  and  expended  on  this  work. 

The  existing  project  provides  for  maintenance  of  the  harbor  at  an 
annual  estimated  cost  of  $10,000.  The  amount  expended  under  this 
project  to  June  30,  1909,  was  $39,894.74. 

The  greatest  recorded  flood  height  is  35.5  feet  at  Pittsburg.  Ordi- 
narv  flood  heights  average  about  28  feet. 

The  principal  commercial  uses  of  the  harbor  are  the  mooring  of 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  pHroceeding  to  destination 
on  that  river  or  on  the  lower  Mississippi,  the  mooring  of  timber  rafts 
and  boat  bottoms  coming  down  the  AJle^henv  River  on  rises,  the 
deUvery  of  coal  and  other  materials  to  nulls,  furnaces,  steel  plants 
and  vards,  and  the  acconmiodation  of  the  several  packet  lines  plying 
on  the  three  rivers  and  whose  routes  terminate  at  the  harbor.  Be- 
sides coal,  considerable  quantities  of  steel  rails,  cotton  ties,  sheet 
iron,  wire,  nails,  etc.,  are  shipped  by  barges  to  the  lower  river 
markets. 

Commercial  itatistica. 


Calendar  year. 

Products. 

Passen- 
gers. 

Calendar  year. 

Products. 

PMseo- 
gors. 

1000 

TbfM.  a 
8,141,451 
10.916,489 
12.252,405 
12,240,360 
9,373,448 

884,415 
817,800 
996.500 
702,269 
604,477 

1905 

12,209,020 
12,987,976 
14,395.816 
9,090,146 

«n,716 
271,490 
533,280 
267,00 

1901 

1906 

ig02 

1907 

1903 

1906 

1904 

a  2fl00  jMonds. 

The  improvement  of  this  harbor  is  so  closely  connected  with  the 
slack-water  system  of  the  rivers  emptying  into  it  that  it  might  well  be 
said  that,  as  far  as  effect  on  freight  rates  is  concerned,  this  project  is 
one  and  the  same  as  the  projects  for  the  improvements  of  said  rivers. 

It  is  proposed  to  apply  the  $10,000  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  1911  to  the  maintenance  of  the  harbor 
m  accordance  with  the  approved  project. 

References  to  reports  of  establishement  of  harbor  Unes  and  projects 
for  maintaining  this  harbor  are  given  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1905,  page  474,  and  1906,  page  520. 
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July  1, 1908,  balance  unexpended $1,901.69 

Amount  received  from  sale  of  blueprint  mape 5. 66 

Amount  allotted  from  appropriation  by  nver  and  harbor  act  approved 
March  3, 1909 4,000.00 

5,907.84 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
imi^ovement 2, 749. 39 

July  1,  1909,  balance  unexpended 3,157.95 

July  1,  1909,  outstanding  liabilities 44.99 

July  1, 1909,  balance  available 3, 112. 96 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bakmce  unex- 
pended July  1,  1909 10,000.00 

SuDmitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  oi  1899. 

(See  Appendix  E  E  11.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  WHEELING,  WEST 

VIRGINIA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  F.  W.  Altstaetter,  Corps  of 
Engineers.  Division  engineer,  Col.  Wm.  T.  Rossell,  Corps  of  Enr 
gineers. 

1.  Locks  and  dams  in  Ohio  River  hetween  the  Pennsylvania  state 
line  and  Oindnnaii. — ^A  general  description  of  the  Ohio  Kiver  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 
2062.  The  system  of  improvement  of  this  river  by  movable  dams 
was  approved  by  Congress  in  the  act  of  March  3,  1875  (construction 
of  dam  at  Davis  Isltmd — ^first  dam  below  Pittsbui^).  The  act  of 
September  19,  1890,  provided  for  the  construction  of  a  dam  at  or 
near  Beaver,  Pa.,  known  as  No.  6.  The  above  represent  practically 
the  original  projects  for  the  slack-water  sjrstem  of  the  Ohio.  The 
original  project  for  Dams  Nos.  8  to  18,  mclusive,  is  contained  in 
Annual  Keport  of  the  Chief  of  Engineers  for  1899,  page  2361,  and 
that  for  Dams  Nos.  19  and  26  in  Annual  Report  of  the  Chief  of 
Engineers  for  1902,  page  1867. 

Congress,  in  the  nver  and  harbor  act  of  March  3,  1905,  made  pro- 
vision for  9-foot  navigation  in  the  pools  formed  by  Dams  Nos.  2,  o, 
4,  5,  and  6,  and  for  an  examination  of  and  report  on  the  river  by  a 
board  of  engineers  with  regard  to  the  method  and  means  of  im- 
provement which  will  meet  the  demands  of  traffic,  present  and  pro- 
spective. This  report  is  contained  in  House  Document  No.  492,  Six- 
tieth Congress,  first  session. 

The  river  and  harbor  act  of  March  2,  1907,  made  provision  for  a 
navigable  depth  of  9  feet  at  Dams  Nos.  8,  11,  13,  18,  and  26,  and 
for  increased  cost  as  follows:  Dam  No.  8,  $1,211,845;  Dam  No.  11. 
$1,158,343;  Dam  No.  13,  $1,286,778;  Dam  No.  18,  $933,000;  and 
Dam  No.  26^  $1,200,000.  An  increased  depth  at  Dam  No.  19  has  not 
been  authorized  and  the  estimate  of  cost  remains  at  $950,000. 

When  the  dams  are  completed  they  will  provide  a  navigable  depth 
of  9  feet  at  intervals  between  Pittsburg,  Pa.,  and  Gallipolis,  Ohio. 
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The  amount  expended  on  the  dams  mentioned  below  to  June  30, 
1909,  is  as  follows: 

Dam  No.  8 1743,627.42 

Dam  No.  11 710,108.56 

Dam  No.  13 1,084,234.70 

Dam  No.  18 769, 173. 55 

Dam  No.  19 54,007.20 

Dam  No.  26 111,899.35 

Total 3,452,950.78 

The  following  is  a  statement  of  the  condition  of  the  works: 

Dami  No,  8. — ^The  lock  and  guide  walls  are  completed.  Three 
himdred  and  fifty  linear  feet  of  the  navigable  pass  next  to  the  lock 
was  completed  and  work  on  the  second  section  of  the  pass  is  well 
underway.  A  contract  was  entered  into  for  completing  tne  dam,  but 
no  permanent  work  was  placed. 

Dam  No.  11. — ^With  the  exception  of  paving  the  esplanade  the 
work  provided  for  under  contract  for  building  lock  and  guide  walls 
was  completed.  The  navigable  pass  was  practically  completed 
except  the  removal  of  the  cofferdam*  A  contract  was  entered  into 
for  completing  the  dam  and  preparations  made  for  beginning  work. 

Dam  No.  IS. — ^The  lock  and  dam  were  completed,  lock  gates 

{placed,  and  power  house  built.     Contracts  have  been  entered  into 
or  finrnishing  and  installing  the  machinery  required  for  operating 
the  lock  and  dam. 

Dam  No.  18. — ^The  lock  and  dam  were  completed  and  the  lo<i 
gates  placed.  Owing  to  failure  of  the  contractor  the  dam  was  com- 
pleted by  hired  labor.  A  power  house  is  building  imder  contract. 
Contracts  have  been  entered  into  for  furnishing  and  installing  the 
machinery  required  for  operating  the  lock  and  dsmi. 

Dam  iVo.  i9. — The  abutment  for  the  dam  was  completed  and  a 
contract  entered  into  for  constructing  500  feet  of  navigable  pass. 
Preparations  were  made  for  beginning  work  on  the  pass. 

Dam  No.  26. — ^Work  at  this  site  is  oeing  carried  on  by  hired  labor. 
The  abutment  for  the  dam  was  completed  and  preparations  made 
for  constructing  lock  and  dam.  The  cofferdam  for  tnis  work  is  well 
underway. 

Conditions  for  construction  work  were  unusually  favorable  during 
the  first  half  of  the  fiscal  year,  although  there  were  times  when  the 
moving  of  floating  plant  was  interfered  with  due  to  extreme  low 
water. 

Continuing  contracts  have  been  authorized  for  carrying  on  the 
work  at  Dams  Nos.  8,  11,  13,  18,  and  26.  The  total  amoimt  of  tJie 
authorization  for  each  of  Dams  Nos.  8  and  11  has  been  made  avail- 
able. The  balance  of  the  authorization  remaining  to  be  appro- 
priated is  as  follows: 

Damfl  Noe.  13  and  18 $175,000 

Dam  No.  26 555,000 

The  canalization  of  this  section  of  the  river  is  not  far  enough 
advanced  to  benefit  navigation  and  therefore  has  had  no  effect  on 
freight  rates. 

For  commercial  statistics,  see  reports  for  improving  Ohio  River  and 
operating  and  care  of  Davis  Island  Dam. 
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To  cany  on  the  work  without  interruption,  funds  should  be  made 
available  as  follows: 

At  No.  11. — ^For  lock  keepers'  houses,  Poir6e  dams,  dredging,  etc. 
These  items  can  not  be  provided  for  from  the  funds  now  available. 

At  No.  19. — ^For  continuing  work  on  dam  and  constructing  lock 
and  guide  walls. 

At  No.  26. — ^For  continuing  construction  of  lock  and  dam.     . 

DAM  NO.   8. 

July  1, 1908,  balance  unexpended 1366, 832. 64 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 364, 000. 00 

720,832.64 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      252, 614. 96 

July  1,  1909,  balance  unexpended 468, 317. 58 

July  1, 1909,  outBtanding  liabilities 895.58 

Julyl,  1909,  balance  available 467,422.00 

July  1, 1909,  amount  covered  by  uncompleted  contracts 67,381.17 

Amount  (estimated)  required  for  completion  of  existing  project «  66, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  ot  improvement,  exclusive  (A  the  balance  unex- 
pended July  1,  1909 066, 000. 00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

DAM  NO.  11. 

July  1, 1908,  balance  unexpended $611, 366. 26 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 300, 000. 00 

811,366.26 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
jnovement 363,121.81 

Julyl,  1909,  balance  unexpended 448,234.44 

Julyl,  1909,  outstanding  liabilities 936.62 

July  1, 1909,  balance  available 447, 297. 82 

July  1,  1909,  amount  covered  by  uncompleted  contracts 86, 966. 64 

Amount  (estimated)  required  for  completion  of  existing  project b  74, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 6  74,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

o  Due  to  the  &ct  that,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  of  War,  feivorable  bids  nave  been  received  for  certain  parts  of 
this  dam,  more  work  can  be  undertaken  with  the  funds  now  available,  and  it  is  be- 
Ueved  that  further  appropriation  for  Dam  No.  8  is  no  longer  necessary. 

b  Due  to  the  &ct  that,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  ot  War,  feivorable  bids  nave  oeen  received  for  certain  parts  of 
this  dam,  more  work  can  be  undertaken  with  the  funds  now  available,  and  it  is  be- 
lieved that  the  amount  of  this  estimate  for  further  appropriation  for  Dam  No.  11  may 
be  reduced  to  $48,000. 
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DAM  NO.  IS. 

July  1, 1908,  balance  unexpended $314, 060. 56 

Amount  tranaf^red  from  allotment  for  Dam  No.  18 6,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 160, 000. 00 

480,050.56 
June  30,  1900,  amount  expended  during  fiscal  year,  foi  works  of  im- 
provement    331,458.64 

July  1, 1909,  balance  unexpended 148, 50L  92 

July  1,  1909,  outstanding  liabilitiee 1,987.26 

July  1, 1909,  balance  available 146,604.66 


July  1,  1909,  amount  covered  by  uncompleted  contracts 4.665.70 

Amount  (estimated)  required  for  completion  of  existing  i»oject («) 

DAM  NO.  18. 

July  1, 1908,  balance  unexpended $293,648.33 

Amount  transferred  to  allotment  fcv  Dam  No.  13 6,000.00 

287,648.33 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1900 60, 000. 00 

Amount  received  from  fades 1, 337. 98 

348,986.26 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      229,82L88 

July  1,  1909,  balance  unexpended 119,164.38 

July  1,  1909,  outstanding  liabilities 2,998.42 

July  1,  1909,  balance  available 116, 165. 96 

July  1,  1909,  amount  covered  by  unomipleted  contracts 26, 264. 95 

Amount  (estimated)  required  Ux  completion  of  existing  project (a) 

DAM  NO.  19. 

July  1, 1908,  balance  unexpended $206, 128. 68 

Amount  received  from  sale 252. 90 


206,381.58 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       35,135.88 

July  1,  1909,  balance  unexpended 171,245.70 

July  1,  1909,  outstanding  liabilities 764.08 

July  1,  1909,  balance  available 170,481.62 

July  1,  1909,  amount  covered  by  uncompleted  contracts 111,305.00 

Amount  (estimated)  required  for  completion  of  existing  project 725, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpraidea 
Juljr  1,1909 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

a  The  balance  of  the  continuing-contract  authorizatLon  for  Locks  and  Dams  Noa. 
13  and  18  is  $175,000;  but  it  is  now  expected  to  complete  these  wvkM  with  Hm  fundi 
available  without  further  appropriations. 
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DAM  NO.  26. 

July  1,  1908,  balance  unexpended $326,025.93 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 300, 000. 00 

626,025.93 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       92,925.28 


July  1,  1909,  balance  unexpended 533,100.65 

July  1, 1909,  outstanding  liabilities 10, 956. 66 

July  1, 1909,  balance  available 522,143.99 

July  1,  1909,  amount  covered  by  imcompleted  contracts 53, 206. 43 

Amount  (estimated)  required  for  completion  of  existing  project 555, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  work  of  improvement,  exclusive  of  the  balance  imexpended 
Juljr  1,1909 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
,    June  4, 1897. 

CONSOLIDATBD. 

July  1, 1908,  balance  unexpended $2,008,042.29 

Amount  received  from  sales 1,590.83 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 184, 000. 00 

3,193,633.12 
Jime  30,  1909,  amoimt  expended  during  fiscal  year,  for  works  of  im- 
provement..'      1,304,978.45 

July  1, 1909,  balance  imexpended 1, 888, 654. 67 

July  1,  1909,  outstanding  liabilities 18, 538. 62 

July  1, 1909,  balance  available 1, 870, 116. 05 

July  1, 1909,  amoimt  covered  by  uncompleted  contracts 349, 779. 89 

Amount  (estimated)  required  for  completion  of  existing  project 1, 594, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 a  839, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  FF  1.) 

i,  LUUe  Kancmha  Rwer^  West  Virgmia. — ^A  description  of  the 
original  condition  of  the  nver  and  its  availabiUty  for  purposes  of 
commerce  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1875,  page  740. 

The  original  project  provided  for  removing  rocks,  snags,  and  over- 
hanging and  fallen  trees  above  Burning  Springs,  W.  Va.,  at  a  cost  of 
$7,300,  as  adopted  by  Congress  on  August  14,  1876.  The  act  of  Con- 
gress of  June  14,  1880,  made  provision  for  the  construction  of  a  lock 
and  dam  about  2  miles  above  Burning  Springs.  This  lock  was 
opened  to  navigation  on  December  2,  1891,  and  has  since  been  main- 
tained under  the  indefinite  appropriation  for  operating  and  care  of 
canals  and  other  works  of  navigation.    Funds  are  appropriated  from 

o  Due  to  the  &ct  that,  since  the  date  of  preparing  this  estimate  and  submitting  the 
same  to  the  Secretary  of  War,  favorable  bids  have  been  received  for  certain  parts 
of  Dams  Nos.  8  and  11,  more  work  can  be  undertaken  with  the  funds  now  available, 
and  it  is  beUeved  that  this  estimate  of  $839,000  may  be  reduced  to  $748,000. 
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time  to  time  for  maintaining  the  present  channel  by  the  removal  of 
obstructions  which  have  re-formed. 

Congress,  in  the  act  of  March  3, 1905,  provided  $75,000  for  the  pur- 
chase and  $88,000  for  the  repair  of  Locl^  and  Dams  Nos.  1-4,  owned 
by  the  Little  Kanawha  Navigation  Company,  the  project  for  which 
is  contaiaed  in  House  Document  No.  309,  Fifty-eignth  Congress, 
second  session,  as  given  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904,  page  2607. 

Of  the  $81,000  made  available  by  act  of  March  2,  1907,  $79,500  is 
for  the  improvement  of  the  structures  purchased  from  the  little 
Kanawha  Navigation  Company,  as  set  forth  in  detail  on  page  534  of 
the  Annual  Report  of  the  Cluef  of  Engineers  for  1906;  $1,000  for 
maintenance  of  improvement  above  Burning  Springs;  and  $500  for 
making  a  preliminary  survey  for  a  lock  and  dam  above  Lock  No.  5. 
The  survey  has  been  completed. 

An  allotment  of  $30,000  for  completing  the  repairs  to  Locks  Nos. 
1  and  3  was  made  from  the  amount  appropriated  by  the  river  and 
harbor  act  of  March  3.  1909. 

The  amount  expended  to  June  30,  1909,  is  $405,665.70,  of  which 
$2,554.23  was  appUed  to  maintenance,  $75,000  to  acquisition, 
$1 14,129.13  to  repair  of  Locks  and  Dams  Nos.  1-4,  and  $500  to  survey 
above  Lock  No.  5  ($186.10  was  received  from  sale  of  unserviceable 
property). 

A  small  force  was  employed  during  October,  1908,  in  removing 
obstructions  from  the  channel  between  Creston  and  Grantsville,  a 
distance  of  76  miles.  Work  done  under  War  Department  permits 
was  inspected. 

Repairs  to  Lock  and  Dam  No.  2  were  completed,  and  the  lock  at 
No.  3  repaired.  New  guide  cribs  were  built  at  Locks  Nos.  3  and  4, 
and  a  spur  dike  built  at  Lock  No.  1.  Obstructions  were  removed 
from  the  pools.  The  land  required  at  Locks  Nos.  1  and  4  was  pur- 
chased, and  steps  taken  to  procure  that  required  at  Locks  Nos.  2 
and  3. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  that  section  of  the  river  under  maintenance 
of  improvement  is  6  inches.  During  high  water  steamboats  run  to 
Glenville,  102  miles  from  the  mouth.    Tne  head  of  gasoline-boat  and 

Eush-boat  navigation  is  Bumsville,  120  miles  from  the  mouth;  rafting, 
owever,  extends  some  miles  above. 

Slack-water  navigation  extends  from  the  mouth  of  the  river  to 
Creston,  W.  Va.,  a  distance  of  48  miles,  and  provides  a  depth  of  4 
feet.  Owin^  to  the  poor  condition  of  the  structures  purchased  from 
the  Little  Kanawha  Navigation  Company,  this  depth  has  not  been 
maintained  during  the  low-water  season,  as  the  repairs  provided  for 
have  not  been  completed. 

Between  Creston  and  Bumsville  the  high-water  mark  ranges  from 
28  feet  at  Creston  to  24  feet  at  Bumsville.  During  very  dry  seasons 
there  are  only  a  few  inches  of  water  on  the  shoals.  The  highest  stage 
reached  during  the  vear  was  25.45  feet  at  Lock  No.  5. 

A  statement  of  the  commerce  is  contained  in  the  report  for  operat- 
ing and  care  of  locks  and  dams  on  Little  Kanawha  River,  West 
Vircinia.     (See  p.  634  of  this  report.) 

Gasoline  boate  which  formerly  plied  above  Lock  No.  5  are  now 
running  to  Parkersburg.    Some  new  gasoline  boats  have  been  built. 
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Until  the  extensiye  repairs  contemplated  at  Locks  and  Dams  Nos.  1 
and  3  are  completed,  river  navigation  will  not  have  a  decided  effect 
on  freight  rates  by  rail.  The  rates  by  river  were  reduced  in  an  amount 
equal  Sd  the  tolls  charged  by  the  navigation  company  since  the  Gov- 
ernment assiuned  control  of  Locks  Nos.  1-4. 

It  is  estimated  that  $500  can  be  profitably  expended  during  the 
fiscal  year  ending  Jime  30,  1911,  for  maintaining  the  channel  above 
Burning  Spring,  W.  Va.,  by  removing  obstructions  which  re-form 
from  time  to  tmie. 

Reports  on  an  examination  of  the  river  between  Lock  No.  5  and 
Bumsville  and  on  the  locks  and  dams  '^not  owned  by  the  Govem- 
menf  are  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904,  pages  2597  to  2617. 

Report  on  survey  for  a  lock  and  dam  above  the  location  of  existing 
Lock  No.  5,  required  by  the  river  and  harbor  act  of  March  2,  1907, 
is  printed  in  House  Document  No.  917,  Sixtieth  Congress,  first  session. 

The  river  and  harbor  act  of  March  3,  1909,  provides  for  an  exami- 
nation of  the  ''Little  Kanawha  River  with  a  view  to  the  modification 
of  the  existing  system  of  locks  and  dams  and  its  further  improve- 
ment," and  report  thereon  will  be  submitted  to  Congress  at  its  next 
session. 

▲BOYB  LOCK   NO.  5. 

July  1, 1908,  balance  unexpended $1,208.66 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 641. 13 

July  1, 1909,  balance  unexpended 567.58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 600.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PUBGHASX  AND  REPAIR  OV  LOCKS  NOS.   1-4. 

July  1, 1908,  balance  unexpended 17,951.10 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 30,000.00 

37,95L10 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       7,878.87 

July  1, 1909,  balance  unexpended 30,072.23 

Julyl,  1909,  outstanding  habilitiee 727.43 

July  1, 1909,  balance  available 29, 344. 80 

July  1, 1909,  amount  covered  by  uncompleted  contracts 4, 643. 02 

BSTTBRMBNTS,   LOOKS  NOS.   1-4. 

Julyl,  1908,  balance  unexpended $65,738.28 

June  30,  1909,  amount  expended  diuring  fiscal  year,  for  works  of  improve- 
ment      12,439.64 

Julyl,  1909,  balance  unexpended 53,298.64 

July  1, 1909,  outstanding  liabilitiefl 160.00 

July  1, 1909,  balance  available 53,188.64 
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CONSOLTOATBD. 

July  1, 1908,  balance  unexpended $74,898.04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 30,000.00 

104,898.04 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement 120, 318. 51 

For  maintenance  of  improvement 641. 13 

20,959.64 


July  1, 1909,  balance  unexpended 83,938.40 

July  1,1909,  outfltanding  liabilities 887.43 

July  1, 1909,  balance  available 83, 050. 97 

July  1, 1909,  amount  covered  by  uncompleted  contracts 4, 643. 02 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 600.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  F  F  2.) 

S.  Overdtirig  and  care  of  locks  and  dams  on  LUUe  Kanawha  River, 
West  Virginia, — ^The  lock  and  dam  known  as  ''No.  5"  was  built 
under  the  appropriation  for  improving  the  Little  Kanawha  River, 
West  Virgima,  being  a  part  of  the  original  project  as  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1875,  page  740. 

Locks  and  Dams  Nos.  1-4  were  purchased  from  the  Little  Kanawha 
Navigation  Company  and  transferred  to  the  Government  on  Novem- 
ber 1,  1905. 

The  five  locks  and  dams  provide  slack-water  navigation  for  a 
distance  of  48  miles  from  the  mouth. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30,  1909,  is  $72,636.39,  of  which  $10,338.43  was  expended 
during  the  past  fiscal  year. 

A  table  of  the  important  features,  giving  location,  year  when  fin- 
ished, etc.,  of  the  locks  and  dams,  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  page  1720. 

Navigation  was  suspended  through  Lock  No.  3  seventy-five  days 
on  account  of  repairs,  and  sixty  days  on  account  of  low  water.  At 
Lock  No.  6  navigation  was  suspended  ninety-seven  days,  seventy- 
four  days  of  whicn  were  due  to  low  water. 

The  repairs  to  Locks  Nos.  1  and  3  are  provided  for  under  improv- 
ing Little  Kanawha  River,  West  Virginia.  Those  to  Lock  and  Dam 
No.  2  were  coinpleted,  and  its  operation  and  care  is  therefore  a  charge 
under  the  indemiite  appropriation.  Repairs  were  made  to  the  lower 
step  of  Dam  No.  4  and  to  gate  valves  and  dam  of  Lock  No.  6. 

With  the  exception  of  the  dam  and  guide  cribs  at  Lock  No.  6, 
Locks  and  Dams  Nos.  2,  4,  and  5  are  in  good  condition.  The  dam 
and  guide  cribs  at  No.  5  require  rebuilding.  However,  it  is  not 
thought  that  this  work  will  be  necessary  during  the  coming  ^ac^l 
year. 

During  the  calendar  year  1908  the  commerce  that  passed  Lock 
No.  5  amounted  to  49,707  tons,  of  which  42,172  tons  consisted  of 
timber  products  (saw  logs,  ties,  etc.)  and  76  tons  of  coal. 

(See  Appendix  F  F  3.)  n  A 
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4.  Kanauiha  Rioer,  West  Virgima. — ^A  description  of  the  condition 
of  the  river,  the  projects,  and  the  general  work  accomplished  (the 
locks  and  aams  being  in  operation)  are  contained  in  the  Annual 
Reoort  of  the  Chief  of  Engineers  for  1900,  page  490. 

The  amount  expended  under  the  origmafproject  is  $50,000;  that 
expended  under  tne  present  project  to  June  30, 1909,  is  S4,181,601.89 
($2,949.15  was  received  from  sales,  etc.). 

Plans  are  nearly  completed  for  guide  walls  for  upper  approaches 
to  Locks  No6.  4  to  11,  and  considerable  process  made  on  plans  for 
snag  boat  and  quarter  boat  for  use  on  this  river.  Work  under  this 
appropriation  was  suspended,  however,  due  to  the  provisions  con- 
tamed  in  section  10  of  the  simdry  civil  act  appro ved  March  4,  1909, 
and  no  other  work  was  imdertaken  during  the  year,  although  under 
authority  of  joint  resolution  approved  «Tune  25,  1909,  the  balance 
of  this  appropriation  was  again  made  available. 

For  reasons  stated  in  the  appendix  the  district  officer  recommends 
the  reconstruction  of  the  ice  pier  at  the  mouth  of  the  river  at  an 
estimated  cost  of  $24,000. 

The  maximum  draft  that  can  be  carried  at  the  shoalest  part  of 
the  slack-water  system  at  mean  low  water  is  6  feet.  The  highest 
stage  reached  during  the  year  was  16  feet  at  Charleston;  the  lowest 
0.3  foot  at  the  falls.  Ix)up  Oeek  shoal,  about  90  miles  from  the 
mouth  of  the  river,  is  the  head  of  navigation  for  steamboats  and 
other  craft. 

For  commercial  statistics,  see  report  for  operating  and  care  of 
locks  and  dams  on  Kanawha  River.  West  Virgima  (below). 

The  improvement  of  this  river  naving  been  gradual,  it  is  difficidt 
to  give  the  exact  effect  the  improvement  has  had  upon  freight  rates. 
There  is  no  doubt,  however,  that  freight  rates,  where  transporta- 
tion by  water  is  available,  are  r^ulated  therebv.  A  reduction  in 
the  passenger  rate  by  railroads  has  materially  decreased  the  num- 
ber of  passengers  traveUng  on  the  Kanawha  River  packets. 

A  report  or  the  examination  of  the  unimproved  section  of  the  river, 
about  4^  miles  between  Lock  No.  2  and  Kanawha  Falls,  is  containea 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2587. 

July  1,  1908,  balance  unexpended $46,683.98 

Amount  received  from  sale 58.40 

46,642.38 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       3,33L98 

July  1, 1909,  balance  unexpended 43,310.40 

(See  Appendix  FF  4.) 

5,  Operating  and  care  of  locks  and  dams  on  Kanawha  River ,  West 
Virgima. — ^Under  the  projects  for  improving  the  Kanawha  River, 
ten  locks  and  dams  were  built,  two  feed  dains  and  eight  movable 
(Chanoine  type),  extending  slack-water  navigation  for  a  distance 
of  90  miles  n:om  the  Ohio  Kiver.  The  maintenance  of  these  works 
is  provided  for  by  the  indefinite  appropriation  for  operating  and 
care  of  canals  and  other  works  of  navigation. 

The  location  of  each  lock  and  dam  and  the  j^ear  in  which  com- 
pleted are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1899^  page  428. 
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A  table  of  important  features,  ^ving  available  lengths  and  widths 
of  locks,  lengths  of  passes,  etc.,  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  page  1724. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30,  1909,  is  $975,698.94,  of  which  $100,915.32  was  expended 
during  the  past  year. 

Navigation  was  practically  continuous  throughout  the  year, 
except  at  Lock  No.  3,  where  it  was  suspended  eignt  hoxirs  by  high 
water,  and  at  Locks  Nos.  4  and  5,  where  it  was.  suspended  thirteen 
and  fifteen  days,  respectively,  on  account  of  repairs. 

The  repairs  made  during  the  fiscal  year  1909  to  keep  the  struc- 
tures in  good  condition  were  more  extensive  than  for  any  previous 
year.  This  is  due  to  the  niunber  of  years  the  locks  and  dams  have 
been  in  service,  part  of  the  system  having  been  completed  in  1880. 

The  commerce  for  the  calendar  year  1908  amounted  to  1,035,401 
tons,  with  a  valuation  of  $4,243,619.  Of  the  foregoing  there  were 
965,000  tons  of  coal  and  38,274  tons  of  timber  prcxlucte,  valued  at 
$820,250  and  $165,260,  respectively. 

(See  Appendix  F  F  6.) 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  SECOND  CINCIN- 
NATI, OHIO,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  J.  Q.  Warren,  Corps 
of  Engineers,  having  under  his  unmediate  orders  to  August  28,  1908, 
First  Lieut.  Arthur  Williams,  Corps  of  Engineers.  Division  engineer, 
Col.  Wm.  T.  Rossell,  Corps  of  Engineers. 

1.  Muskingum  River j  Ohio, — ^The  original  condition  of  the  water- 
way and  its  availability  for  purposes  of  commerce  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  Part  1,  page  488. 
For  more  extended  information  reference  is  also  made  to  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  Part  1,  page  477. 

The  original  project,  adopted  August  11,  1888.  provided  for  the 
construction  of  a  lock  at  Dam  No.  9,  Taylorsville,  Ohio,  and  the 
reconstruction  of  Lock  No.  10,  Zanesville,  Ohio.  The  repair  and 
extension  of  the  levee  above  Dam  No.  10,  Zanesville,  Onio,  was 
added  by  the  act  of  July  1,  1898.  Raising  the  crest  of  Dam  No.  9 
and  building  four  lock  houses  was  added  by  the  act  of  June  13, 1902. 

With  the  exception  of  the  reconstruction  of  a  lock  at  Zanesville — 
which  was  indennitelv  postponed  and  the  money  originallv  appro- 
priated for  it  diverted  to  other  purposes — all  of  tnis  work  has  Men 
completed.  The  amount  expended  prior  to  operations  under  exist- 
ing project  is  $137,339.45. 

Tne  existing  project,  adopted  March  3,  1905,  provides  for  the  rais- 
ing of  the  crest  of  Dam  No.  3;  buildinga  lock  master's  dwelling  at 
Lock  No.  10,  and  rebuilding  Lock  and  Dam  No.  11.  The  first  two 
items  have  been  completed,  and  Lock  and  Dam  No.  11  was  partially 
constructed  under  contract. 

The  amount  expended  under  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  is  $114,915.65. 

The  miter-sill  depth  at  pool  level  is  the  controlling  mean  low-water 
depth  of  the  system;  this  is  6  feet  at  Locks  Nos.  1  to  10  and  7^  feet 
and  9  feet,  respectively,  for  the  lower  and  upper  sills  at  Lock  No.  11. 
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The  present  head  of  slack-water  navigation  is  84  miles  above  the 
mouth  of  the  river.  The  pool  to  be  formed  by  the  construction  of 
Dam  No.  11  will  extend  the  navigable  head  about  7  miles.  At  ordi- 
nary high  stages  the  stream  is  navigable  for  light  draft  boats  to  its 
head,  at  Coshocton,  Ohio,  107  miles  above  its  mouth  at  Marietta, 
Ohio. 

The  usual  variation  in  the  level  of  water  surface  is  38  feet  at  Lock 
No.  1  and  24  feet  at  Lfock  No.  10. 

The  commercial  statistics  are  reported  under  the  head  of  operating 
and  care  of  locks  and  dams  on  Muskingum  River  (see  below). 

It  is  believed  that  this  improvement  has  had  no  material  effect  on 
freight  rates. 

July  1,  1908,  balance  unexpended |136, 128.  54 

Received  from  sales 64. 45 

136, 182.  99 
June  30,  1909,  amount  expended  during  fiscal  year  for  works  of  improve- 
ment       83,52L41 

July  1,  1909,  balance  unexpended 52, 661.  58 

July  1,  1909,  outstanding  liabilities 161. 96 

July  1,  1909,  balance  available 52, 499. 62 

July  1,  1909,  amount  covered  by  uncompleted  contracts 38, 13L  00 

(See  Appendix  G  Q  1.) 

J?.  Operating  and  care  of  locks  and  dams  on  Muskingum  River ^ 
Ohio, — ^The  original  condition  and  scope  of  this  improvement  is  de- 
scribed in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
Part  1,  pages  485  and  486.  For  more  extended  information  refer- 
ence is  also  made  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  Part  1,  page  478. 

Under  allotments  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  had  been 
expended  up  to  June  30,  1909,  a  total  sum  of  $1,818,650.29,  and  an 
additional  sum  of  $17,190.44  in  building  a  protection  wall  at  Zanes- 
viUe  and  altering  certain  bridges  at  Taylorsville  and  Marietta,  Ohio. 
The  amount  expended  during  the  year  ending  June  30,  1909,  was 
$52,858.39. 

The  principal  work  has  been  dredging  bars  and  channels;  making 
repairs  to  locks  and  dams  and  their  appurtenances,  lock  houses  ana 
grounds,  and  floating  plant;  rebuilt,  in  timber,  above  pool  level, 
both  leaves  of  the  upper  gates  at  Lock  No.  1;  replaced  the  wooden 
guide  crib  below  the  land  wall  of  lock,  30.5  feet  in  length,  with  a 
reenforced  concrete  retaining  wall;  replaced  guard  crib  below  the 
river  wall,  25  feet  in  length,  with  concrete  wall,  and  repaired  lower 
apron  and  crest  of  dam  at  Lo6k  No.  2;  replaced  guide  piling  below 
the  land  wall  of  lock;  reconstructed,  with  reenforced  concrete,  timber 
guard  crib  below  the  river  wall  of  lock;  reconstructed,  in  concrete, 
the  wooden  storehouse  and  waiting  room  at  Lock  No.  3;  resheeted 
the  lower  apron  of  dam  over  23  feet  of  its  length;  repaired  and  com- 

Sleted  the  plumbing  in  lock  master's  dwelling,  and  replaced  flood- 
amaged  woodwork  of  the  exterior  and  interior  of  dwelling  at  Lock 
No.  4;  replaced  timber  guide  crib  61  feet  in  length,  below  the  land 
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wall  of  lock,  with  a  reenforced  concrete  retaining  wall;  resheeted  61 
feet  of  the  crest,  5  feet  of  the  slope,  and  20  feet  of  the  lower  apron 
of  dam  at  Lock  No.  5;  repaired  discharge  valve  in  land  waU  of  lock; 
restored  elevation  of  dam  bv  raising  crest  from  2  to  14  inches  over 
100  feet  of  its  length  at  Lock  No.  6;  reconstructed,  in  concrete,  c<m- 
duit;  and  completed  about  85  per  cent  of  the  repairs  to  the  left  bank 
of  the  canal  at  Lock  No.  7;  repaired  discharge  valve  in  river  wall  of 
lock;  restored,  with  rubblestone,  the  embankment  at  lower  end  of 
terreplein  of  lock  at  Lock  No.  8:  repaired  and  restored  canal  em- 
banlonent  at  Lock  No.  9;  extended,  with  reenforced  concrete,  the 
revetment  of  canal  bank  above  the  land  wall  of  lock  about  100  feet; 
reconstructed,  with  reenforced  concrete,  the  revetment  of  the  right 
bank  of  canal  at  Lock  No.  10;  the  tentative  harbor  lines  established 
at  ZanesviUe,  Ohio,  were  approved  by  the  Secretary  of  War  under 
date  of  June  25,  1909. 

The  total  commerce  for  the  calendar  year  1908  was  approximately 
54,000  tons,  valued  at  $1,900,000,  and  44,000  passengers. 

(See  Appendix  G  G  2.) 

S.  Big  Sandy  River  and  Levisa  and  Tug  ForkSj  West  Virginia  and 
Kentucky. — For  more  extended  information  concerning  the  early 
history  of  this  improvement,  reference  is  made  to  the  following 
Annual  Reports  of  the  Chief  of  Engineers:  For  the  year  1875,  pages 
756-769;  for  the  year  1904,  Part  1,  page  479,  and  for  the  year  1905, 
Part  1,  pages  488-489. 

In  their  original  condition  this  river  and  its  forks  were  much 
obstructed  bj^  rocks,  bars,  snags,  and  leaning  trees.  During  the 
low-water  period  of  each  year  navigation  was  practically  suspended. 

The  origmal  project  was  adopted  July  18,  1878,  and  provided  for 
the  removal  of  rocks,  snags,  and  overhanging  trees  from  the  Bie 
Sandy  River  and  its  forks.  The  construction  of  a  lock  and  fixed 
dam  below  the  junction  of  the  two  forks  and  near  Louisa,  Ky.,  was 
added  by  the  act  of  June  14,  1880,  and  in  1891  was  modified  to  admit 
of  the  construction  of  a  movable  instead  of  a  fixed  dam. 

The  work  of  clearing  the  forks  of  obstructions  is  carried  on  from 
year  to  year  as  funds  are  made  available. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project,  exclusive  of  mamtenance  on 
Levisa  and  Tug  Forks,  was  $380,590.66. 

The  existing  project,  adopted  March  3,  1899,  contemplates  carry- 
ing slack  water  from  the  Ohio  River  to  Pikeville,  on  Levisa  Fork, 
and  to  the  mouth  of  Pond  Creek,  on  Tug  Fork,  by  the  construction 
of  21  locks  and  dams,  at  an  estimated  cost  of  $4,725,000.  Of  these 
locks  and  dams  10  are  proposed  for  the  Levisa  Fork,  8  for  Tug  Fork, 
and  3  for  the  main  river.  The  survey  made  for  this  improvement 
developed  the  fact  that  only  2  locks  and  dams  would  be  required 
for  the  main  river. 

The  raising  of  the  crest  of  Dam  No.  3,  at  Louisa,  Ky.,  was  added 
by  the  act  of  June  13,  1902,  at  an  estimated  cost  of  $35^000. 

The  improvement  at  the  mouth  of  the  Big  Sandy  River  by  the 
construction  of  regulating  works  was  added  by  the  act  of  March  3, 
1905,  at  a  cost  of  $40,000. 

The  construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy 
River,  was  added  by  the  act  of  March  2,  1907,  at  a  cost  of  $7,000. 
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The  amount  expended  on  the  work  of  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  was  as  follows: 

Big  Sandy  River,  general  improvement,  including  maintenance |955, 502. 44 

Levisa  Fork,  maintenance 32, 192. 41 

Tug  Fork,  maintenance 31, 284. 06 

And  at  that  date  all  work  of  this  project  applicable  to  the  main 
river,  Catlettsburg  to  Louisa,  was  completed,  with  the  exception  of 
the  steel  service  bridge  at  Lock  No.  1,  which  has  been  deferred  for 
reasons  set  forth  on  page  606  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1908. 

Lock  No.  1,  Tug,  and  Lock  No.  1,  Levisa,  fork,  have  been  com- 
pleted, and  Dam  No.  1,  Tug  Fork,  under  contract  dated  July  22, 

1908,  and  Dam  No.  1,  Levisa  Fork,  dated  July  29, 1908,  were  partially 
completed. 

With  the  exception  of  the  service  bridge  at  Lock  No.  1,  which  is 
provided  for  by  a  specific  appropriation,  tne  work  is  being  carried  on 
imder  the  contmuii^-contract  system,  and  the  balance  of  the  authori- 
zation remaining  to  be  appropriated  is  $25,000.  This  amount,  in 
addition  to  the  unexpendea  balance  on  June  30,  1909,  can  be  profit- 
ably expended  in  the  fiscal  year  ending  June  30,  1911,  in  the  exten- 
sion of  oenefits  by  the  construction,  and  partial  completion  of  the 
accessories,  of  Dam  No.  1,  Tug  Fork,  and  Dam  No.  1,  Levisa  Fork. 

In  connection  with  the  work  under  contract  for  constructing  Dam 
No.  1,  Tug  Fork,  and  that  covered  by  contract  for  constructing 
Dam  No.  1,  Levisa  Fork,  unforeseen  conditions  have  presented  them- 
selves which  will  materially  increase  the  cost  of  completing  these 
works.  Quicksand  has  been  encountered,  which  will  greatly  increase 
the  amount  of  excavation  and  deposit  and,  in  addition  to  the  authori- 
zation of  $25,000  contained  in  tne  river  and  harbor  act  of  March  3, 

1909,  an  additional  appropriation  of  $25,000  is  recommended,  that 
amount  being  considered  necessary  to  complete  the  work  as  originally 
contemplated  and  to  provide  a  maneuvering  boat  at  each  lock, 
estimated  to  cost  $5,000  each. 

An  additional  appropriation  of  $3,000  is  recommended  for  the 
construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy  River, 
the  appropriation  of  $7,000  contained  in  river  and  harbor  act  of 
March  2,  1907,  being  deemed  insufficient  for  reasons  explained  on 
page  606,  Annual  Report  of  the  Chief  of  Engineers  for  1908. 

For  reasons  stated  in  the  appendix  to  tnis  report,  the  district 
officer  considers  a  small  dredging  plant  necessary  for  the  operation 
and  maintenance  of  this  improvement,  and  estimates  the  cost  of 
same  at  $20,000.  It  is  recommended  that  funds  be  appropriated 
for  the  construction  of  this  plant. 

Three  locks  and  dams  on  the  Big  Sandy  River  have  been  com- 
pleted and  opened  to  navigation.  They  provide  a  minimimi  depth 
of  6  feet  on  their  lower  miter  sills,  except  at  Lock  No.  1,  Catletts- 
burg, Ky.,  where  the  depth  on  the  lower  miter  sill  depends  upon 
the  stage  in  the  Ohio  River,  and  is  xmcertain  and  will  remain  so 
until  a  dam  is  placed  in  the  Ohio  River  immediately  below  Catletts- 

The  minimum  draft  that  can  be  carried  over  the  shoalest  portions 
of  the  forks  at  mean  low  water  is  uncertain  and  changeable,  and 
can  not  be  definitely  stated  owing  to  the  constant  movement  of  the 
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bottom  and  the  fact  that  the  obstructions  naturally  renew  them- 
selves. 

It  is  deemed  advisable  that  provision  should  be  made  for  the 
necessary  surveys  to  locate  sites  and  for  acquisition  of  land  required 
for  additional  locks  and  dams,  to  be  constructed  under  the  adopted 
project,  in  order  to  avoid  delays  incident  to  such  work  after  appro- 
priations for  actual  construction  have  been  made. 

Commercial  statistics  are  reported  under  the  head  of  operating 
and  care  of  locks  and  dams  on  Big  Sandy  River,  West  Virginia  ana 
Kentucky  (see  below). 

The  Big  Sandy  River  is  navigable  by  steamer  from  Catlettsburg, 
the  mouth  of  the  river,  up  to  Liouisa,  Ky.,  a  distance  of  27  miles, 
and  from  there  to  Chapman,  Ky.,  on  Levisa  Fork,  a  distance  of  9 
miles,  and  to  Saltpetre,  W.  Va.,  on  Tug  Fork,  a  distance  of  4  miles. 
For  pole  boats,  rafts,  etc.,  the  head  of  present  navigation  is  taken  at 
Pond  Creek  on  Tug  Fork  and  at  PikeviUe  on  Levisa  Fork. 

It  is  beheved  that  the  work  thus  far  accomplished  on  this  improve- 
ment has  had  no  material  effect  on  freight  rates. 

Reference  to  report  on  examination  made  in  compUance  with  act 
of  March  2,  1907,  will  be  found  on  page  612,  Annual  Report  of  the 
Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended 1271, 583. 26 

Received  from  sales 25. 60 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 50,000.00 

321,608.76 
Jime  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $172, 096. 64 

For  maintenance  of  improvement 246. 27 

172,34L91 

July  1, 1909,  balance  unexpended 149, 266. 85 

July  1, 1909,  outstanding  liabilities 1,427.75 

July  1, 1909,  balance  available 147,839.10 

July  1, 1909,  amoimt  covered  by  uncompleted  contracts 119, 473.  66 

Amoimt  (estimated)  required  for  completion  of  existing  project 3, 705, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  Jime  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 «28,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

(See  Appendix  G  G  3.) 

4'  Operating  and  care  of  locks  and  dams  on  the  Big  Sandy  River, 
West  Virginia  and  Kentucky, — ^For  more  extended  information  ref- 
erence is  made  to  the  followmg  Annual  Reports  of  the  Chief  of  Engi- 
neers: For  the  year  1904,  Part  1,  page  481,  and  for  the  year  1905, 
Part  1,  page  490. 

Under  the  allotments  from  the  indefinite  appropriation  for  opera- 
ting and  care  of  canals  and  other  works  of  navigation  there  has  oeen 

a  Of  this  amoimt,  125,000  is  for  continuing  contract  work  authorized  by  the  river 
and  harbor  act  of  March  3,  1909,  and  $3,000  for  completing  steel  service  bridge  at 
Lock  No.  1,  Big  Sandy  River. 
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expended  up  to  June  30,  1909,  a  total  sum  of  $123,889.94.    The 
amount   expended   during   the  year  ending  June   30,    1909,   was 
$42,162.51. 
The  principal  work  has  been  clearing  the  channels  and  lock  ap- 

[)roaches  of  snags  and  other  obstructions;  making  repairs  to  locks, 
ock  gates,  operating  machinery,  dams,  lock  houses,  and  floating 
Elant;  installed  butterfly  valves  in  upper  lock  gates:  sodded  slope 
ack  of  land  wall  of  lock  at  Lock  No.  1 ;  constructed  one  new  lock 
house  at  Lock  No.  2;  completed  the  following  works,  which  were 
undertaken  last  year:  Constructed  bank  protection  below  abutment; 
constructed  new  steel  lock  gates  and  new  storehouse  at  Lock  No.  3. 
The  following  new  plant  was  purchased:  One  gasoUne  launch;  1 
pump  for  use  in  cleaning  deposits  from  lock  walls,  etc.;  1  push  boat; 
and  machinery  for  equipping  new  machine  shop  at  Lock  No.  3. 

The  total  commerce  for  tne  year  1908  was  approximately  111,168 
tons,  valued  at  $762,714.88,  and  447  passengers. 
(See  Appendix  G  G  4.) 

6.  Kentucky  River,  KerUucJcy. — For  more  extended  information, 
reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engineers  for 
the  year  1906,  Part  1,  pages  541  and  542.  At  the  time  tne  United 
States  assumed  control  of  the  Kentucky  River  the  improvement  that 
had  been  made  by  the  State  of  Kentucky,  which  included  five  locks 
and  fixed  dams,  was  foimd  to  be  in  a  dilapidated  and  almost  worth- 
less condition.  Portions  of  Dams  Nos.  1  and  2  on  the  lower  part  of 
the  stream  were  gone  entirely,  so  that  navigation  was  suspended. 

The  original  and  existing  project  was  adopted  in  1879  (Annual 
Report  of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422)  and  pro- 
vid!es  for  repairing  and  rebuilding  the  five  old  locks  and  dams,  remov- 
ing snags,  logs,  and  other  obstructions,  and  extending  6-foot  slack- 
water  navigation  from  the  mouth  of  the  river  to  the  Three  Forks,  a 
distance  of  about  261  miles. 

The  amount  expended  to  Jime  30,  1909,  was  $3,094,100.81. 

The  result  of  this  expenditure  was  the  repair  and  the  rebuilding 
of  five  old  locks  and  dams  constructed  by  the  State;  the  construction 
of  Locks  and  Dams  Nos.  6,  7,  8,  9,  10,  and  11;  the  purchase  of  sites 
for  these  and  for  Locks  and  Dams  Nos.  12, 13,  and  14,  and  the  partial 
construction  of  Locks  and  Dams  Nos.  12  and  13;  construction  of  dam 
at  Beattyville,  Ky.,  and  survey  to  determine  the  amount  of  damage 
by  flowage  to  private  property  by  reason  of  the  construction  of  these 
works. 

This  work  is  being  carried  on  under  the  continuing-contract  system 
and  the  total  amount  authorized  for  this  improvement  has  been 
appropriated. 

The  present  imexpended  balance  will  become  exhausted  with  the 
completion  of  Lock  No.  13,  with  the  exception  of  a  possible  balance 
of  $50,000;  in  addition  thereto  an  appropriation  of  $165,000  will  be 
necessary  for  the  construction  of  the  aam  and  abutment. 

The  estimated  cost  of  Lock  and  Dam  No.  14  is  $415,650,  not  pro- 
vided for  in  any  existing  legislation. 

The  construction  of  Locks  and  Dams  Nos.  9  and  10  has  caused 
damages  to  the  highways  of  Madison  County  by  backwater  in  Tates 
Creek  and  Otter  Greek.     Tates  Creek  enters  the  Kentucky  River 
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about  one-half  mile  above  Lock  9.  There  is  a  coiintj^  road  crossing 
this  creek  a  few  hundred  feet  aboye  the  mouth;  which  is  the  principal 
outlet  for  a  large  number  of  residents  dwelling  on  the  left-hand  side 
goin^  up  this  creek.  Since  the  construction  of  Dam  No.  9  this  cross- 
mg  has  been  rendered  useless.  In  order  to  restore  the  crossing,  a 
bndge  will  have  to  be  constructed.  From  estimates  already  ob- 
tained it  is  thought  that  a  suitable  bridge  can  be  built  for  approxi- 
mately $3,500;  and  an  appropriation  of  tnis  amoimt  is  therefore  rec- 
onmiended.  Otter  Creek  is  situated  one-half  mile  below  Ford,  Kv., 
and  one-half  mile  above  Dam  No.  10.  Since  tlie  construction  of  this 
dam  the  coimty  road  running  along  this  creek  has  been  rendered  im- 
passable. Thij3  road  meets  the  Kichmond  and  Boonesboro  (Ky.) 
turnpike  and  is  the  principal  outlet  for  a  large  number  of  families 
scattered  along  this  creek.  For  the  purpose  of  restoring  this  road  to 
pubUc  traffic  an  appropriation  of  $2,500  is  recommended.  This  wo  A 
constitutes  an  item  of  contingent  expense  that  was  not  foreseen  when 
the  estimate  of  cost  of  constructing  these  locks  and  dams  was  pre- 
pared, and  an  appropriation  of  $6,000  to  cover  the  cost  of  the  addi- 
tional work  indicated  is  a  proper  charge  to  this  improvement  and 
should  be  provided  in  addition  to  sums  heretofore  authorized. 

The  greatest  draft  which  can  be  carried  at  mean  low  water  from 
Lock  No.  1  to  a  point  2  miles  above  Irvine,  Ky.  (a  distance  of  220 
miles),  which  is  at  present  the  head  of  slack- water  navigation,  is 
5.5  feet.    Above  this  point  no  boats  can  run  at  a  low  stage. 

Ordinary  low-water  depth  through  Lock  No.  1  and  k>  the  Ohio 
River,  4  miles  below,  is  6  feet  or  more,  but  at  extreme  low  water 
only  about  2i  feet  can  be  carried  'over  the  lower  sill  of  Lock  No.  1. 
The  usual  variations  of  level  of  water  surface  are  from  23  to  40  feet 
and  occasionally  much  more. 

The  old  locks,  Nos.  1  to  5,  inclusive,  built  by  the  State,  have  145 
feet  available  length  and  38  feet  width.  The  new  locks,  from  No.  6 
up,  have  available  lengths  of  from  146  to  148  feet  and  are  52  feet  in 
width. 

The  principal  commerce  of  the  river  is  timber,  much  of  it  loose  logs, 
and  the  improvement  is  rather  detrimental  to  this  than  otherwise. 
The  logs  are  damaged  in  passing  the  dams,  and  in  their  turn  cause 
much  damage  to  tne  works — are  a  prolific  source  of  snags  and  of 
discouragement  to  any  steamboat  traffic  that  might  develop. 

Commercial  statistics  in  detail  are  given  in  the  report  for  operating 
and  care  of  locks  and  dams  on  Kentucky  River  (see  Appendix  G  G  6). 

The  unexpended  balance  and  appropriation  recommended  will  be 
applied  to  construction  of  Locks  and  Dams  Nos.  12  and  13  for  exten- 
sion of  benefits. 

TTiere  are  not  likely  to  be  anjr  decided  changes  in  the  volume  or 
character  of  the  commerce  benefited  until  the  improvement  is  carried 
to  the  head  of  the  river,  where  it  is  hoped  that  coal  lands  may  be  de- 
veloped and  the  product  shipped  hj  river.  The  development  of 
coal  lands,  with  the  resulting  traffic,  is  the  specific  purpose  to  which 
the  expenditure  will  be  appfied.  It  is  believed  that  the  project  has 
so  far  nad  no  material  effect  on  freight  rates. 
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July  1, 1908,  balance  unexpended $544,881.44 

Received  from  salee 168. 00 

Amount  appropriated  for  sundry  civil  act  approved  March  4,  1909 210, 000. 00 

765,049.44 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     166,660.97 

July  1,  1909,  balance  unexpnded 588, 388. 47 

July  1,  1909,  outstanding  liabilities 910.00 

July  1,  1909,  balance  available 587, 478. 47 

July  1,  1909,  amount  covered  by  uncompleted  contracts 496, 152. 33 

Amount  (estimated)  required  for  completion  of  existing  project 655, 650. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 165,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4,  1897. 

(See  Appendix  G  G  5.) 

6.  Operating  and  care  of  locks  and  dams  on  KentucTcy  River ,  Ken- 
tucky.— ^At  the  time  the  united  States  acquired  possession  of  the  five 
locks  and  dams  on  this  stream,  in  1880,  navigation,  then  extending 
for  a  distance  of  87  miles  upstream,  was  practicallv  suspended  on 
account  of  deterioration  of  tne  works.  These  five  locks  and  dams 
were  built  by  the  State  of  Kentucky  in  1836-1839,  and  from  1880  to 
1885  were  extensivelj^  repaired  bv  the  United  States  under  appro- 
priations for  improving  KentucKy  River,  Kentucky.  Since  then 
extensive  repairs  nave  been  made  under  the  indefinite  appropriation 
of  1884  for  operating  and  care  of  canals,  etc.,  and  Locks  and  Dams 
Nos.  6,  7,  8,  9, 10,  and  11  have  been  constructed.  Additional  infor- 
mation will  be  foxmd  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1906,  Part  1,  page  543,  and  for  1907,  Part  1,  pages  568-569. 

Under  allotments  from  the  indefinite  appropnation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  has  been 
expended  up  to  June  30,  1909,  a  total  sum  of  $1,771,957.14.  The 
amount  expended  during  the  year  ending  June  30,  1909,  was 
$135,750.95. 

The  principal  work  has  been  dredging  bars  and  channels;  making 
repairs  to  locks,  lock  gates,  operating  machinery,  dams,  Iock  houses, 
and  floating  plant;  constructing,  in  concrete,  255  feet  of  crest  of  dam, 
raising  the  height  of  dam  1  foot;  constructing  timber  grillage  be- 
tween piers  near  lock  entrance;  reconstructing  150  linear  feet  of 
apron  at  toe  of  dam  at  Lock  No.  1 ;  replacing  decayed  timber  and 
washed  out  riprap  stone  in  upper  guide  crib;  rebuilding,  in  timber, 
upper  abutment  crib  at  Lock  No.  2;  reconstructing,  in  concrete,  220 
linear  feet  of  downstream  face  of  dam;  rebuilding,  m  concrete,  upper 
abutment  crib  at  Lock  No.  3;  renewing  worn-out  and  tom-off  sheetmg 
of  dam,  and  repairing  derrick  at  coal  tipple;  removing  lower  river 
crib  preparatory  to  reconstructing  same;  commencing  the  reconstruc- 
tion of  aam  at  Lock  No.  4;  replacing  worn-out  and  tom-off  sheeting 
of  dam  at  Lock  No.  5;  constructing  1,650  feet  wire  fence  around 
grounds  and  repairing  gates  at  Lock  No.  6;  reconstructing  in  con- 
crete, lower  river  crib;  rebuilding  upper  guide  pier  and  repairing 
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valves  at  Lock  No.  7;  reconstructing,  in  concrete,  lower  river  crib; 
placing  derrick  stone  at  toe  of  dam  at  Lock  No.  8;  placing  backing 
DeMnd  new  dam  at  Lock  No.  9;  protecting  abutment  from  scour 
at  Lock  No.  10;  constructing,  imder  contract,  one  additional  dwelling 
at  Lock  No.  11;  under  contract  dated  September  25,  1908,  the  new 
towboat  (with  snagging  appliances)  Kentucky  was  constructed  and 
placed  in  commission  Jime  3,  1909;  this  contract  involved  the  pur- 
chase of  the  U.  S.  steamer  General  0.  M.  Poe  for  the  simi  of  $1,000; 
an  additional  towboat  was  placed  imder  contract  imder  date  of  April 
1, 1909;  extensive  repairs  were  made  to  dredge  No,  1,  derrick  boat  ifo. 
2 J  and  three  barges  under  an  emergency  contract;  IJ.  S.  dredge  No,  2 
(old)  was  sold,  imder  date  of  Novemoer  18,  1908,  for  the  sum  of 
$750,  and  new  dredge.  No,  2,  was  completed  under  contract  for  the 
machinery  only,  the  hull  being  built  by  the  United  States.  The 
following  new  plant  was  purchased:  One  No.  4  Gates  crusher;  one 
35-horsepower  boiler,  and  one  Emerson  steam  pump. 

The  total  commerce  for  the  year  1908  was  approximately  318^565 
tons,  valued  at  $5,001,470,  and  11,546  passengers. 

(See  Appendix  G  G  6.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  LOUISVILLE,  KEN- 
TUCKY, DISTRICT. 

This  district  was  in  the  charge  of  Capt.  Harry  Burgess,  Corps  of 
Engineers,  to  September  3,  1908;  of  Capt.  Lytle  Brown,  Corps  or  En- 
gineers, from  September  3.  1908,  to  April  27, 1908;  and  temporarily 
m  the  charge  of  Lieut.  Col.  J.  G.  Warren,  Corps  of  Engineers,  since 
the  latter  date.  Division  engineer,  Col.  Wm.  T.  Russell,  Corps  of 
Engineers. 

1,  Falls  of  the  Ohio  River  ai  Louisville,  Ky, — Improvements  under 
this  title  have  included  the  enlargement  of  the  basin  immediatcdy 
above  the  locks  of  the  Louisville  and  Portland  Canal,  the  enlargement 
of  the  head  of  the  canal,  and  straightening,  deepening,  and  controlling 
the  water  flow  in  the  Indiana  Chute  channel. 

The  work  of  enlarging  the  basin  above  the  canal  rocks  was  com- 
pleted in  1893. 

The  original  conditions  at  the  other  localities  are  more  conveniently 
and  fully  described  imder  separate  headings,  as  follows: 

Head  of  Louisville  and  Portland  Canal, — Previous  to  1883  the  ap- 

g roach  to  the  canal  at  its  upper  end,  above  the  Louisville  Bridge 
ompany's  bridge  at  Foiu'teenth  street,  was  so  narrow  as  to  consti- 
tute a  source  of  much  expensive  delay  to  the  large  quantity  of  traffic 
which  came  down  the  river  on  ordinary  rises.  The  canal  proper  from 
Ninth  to  Fourteenth  streets  was  only  100  feet  wide  and  curved  be- 
tween the  two  points,  so  that  progress  was  slow  and  accidents  frequent 
and  unavoidable.  The  greater  part  of  the  dike  marking  the  north 
side  of  the  approach  to  the  canal  was  submerged  when  the  river 
reached  a  stage  of  8.4  feet,  upper  canal  gauge,  and  at  stages  of  9  feet 
or  more  a  strong  current  set  out  from  the  shore,  thus  carrying  many 
vessels  against  the  dike  and,  at  high  enough  stages,  over  it  onto  the 
rock  ledges.  This  approach  was  1,800  feet  long  and  varied  in  width 
from  400  feet  at  the  iipper  end  to  100  feet  opposite  Ninth  street.  Its 
area  was  wholly  insufficient  for  the  requirea  breaking  and  rearrange- 
ment of  tows  preparatory  to  entering  or  leaving  the  canaL 
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Indiana  Chute, — ^This  is  the  main  channel  of  the  river  by  which 
commerce  passes  over  the  falls  when  the  stage  of  water  is  such  as  to 
permit  navigation  via  that  route.  Originally  it  was  very  crooked, 
with  swift  currents  and  whirls,  filled  with  aangerous  rocky  points 
projecting  from  the  sides  and  bottom,  and  it  could  be  navigated  only 
at  stages  of  11  feet  or  more,  upper  canal  gauge.  Even  at  such  stages 
the  services  of  special  skilled  pilots  of  long  local  experience  and  hav- 
ing intimate  knowledge  of  the  channel  conditions  were  essential  for 
reasonably  safe  passage  through  it. 

Projects, — ^The  origmal  project  for  the  enlargement  of  the  head  of 
the  Louisville  and  Portland  Uanal  was  adopted  in  1883  and  proposed 
the  enlargement  of  the  canal,  beginning  at  a  point  a  short  distance 
below  the  railroad  bridge  at  Fourteenth  street  and  extending  east- 
wardly  to  the  cross  dam,  so  as  to  not  only  straighten  and  widen  the 
canal  proper,  but  also  provide  ample  space  for  the  necessary  rear- 
rangement of  tows  about  to  enter  or  leave  the  canal.  Tins  was 
slightly  modified  in  1885,  so  far  as  the  location  of  the  new  north  wall 
was  concerned.  A  revision  of  the  project  was  made  by  a  Board  of 
Engineer  officers  January  28,  1890,  and  approved  bv  the  Chief  of 
Engineers  January  31,  1890.  This  revision  modified  the  area  for- 
merly proposed  tio  be  excavated  and  determined  the  number  and 
kinds  of  structures,  etc.,  to  be  erected.  As  approved,  it  provided  for 
enlarging  the  canal  on  its  northerly  side  from  a  point  725  feet  below 
the  railroad  bridge  at  Fourteenth  street,  where  the  width  of  the  canal 
was  abruptlv  increased  from  90  feet  to  210  feet.  This  latter  width  is 
then  gradually  increased  through  a  distance  of  nearly  2,800  feet  to  325 
feet  at  the  head  of  the  canal  proper,  at  which  point  the  enlargement 
is  expanded  into  a  capacious  basin  or  harbor  1,200  feet  wide  and 
practically  parallel  to  tne  Kentucky  shore.  The  structures  proposed 
were  a  new  retaining  wall  on  the  north  side  of  the  canal,  a  movable 
dam  about  800  feet  long,  a  fixed  dam  extending  from  the  movable 
dam  at  the  westerly  end  of  the  basin  to  the  south  abutment  of  the 
movable  dam  in  the  Middle  Chute  opening  of  the  cross  dam,  the  exca- 
vation of  rock  within  designated  limits  to  the  same  grade  as  the  canal 
bottom,  the  construction  of  certain  walls  and  slope  revetment  on  the 
south  side  of  the  canal,  and  the  removal  of  the  old  structures  within 
the  limits  of  the  proposed  enlargement.  Under  date  of  March  31, 
1899,  a  further  modification  of  some  of  the  details  of  the  project  was 
considered  by  a  Board  of  Engineer  officers  and  their  recommenda- 
tions approved  by  the  Chief  of  Engineers  April  8,  1899.  These  later 
modifications,  together  with  the  work  outlined  in  the  report  ap- 
proved January  31,  1890,  constitute  the  existing  project  toward  the 
completion  of  which  operations  are  now  directed.  The  totals  of 
estimates  under  the  original  project  and  the  several  revisions  are  as 
follows : 

Project  of  1883,  page  1539,  Annual  Report  of  the  Chief  of  Engineers 
for  1883 $1,335,363.00 

Revision  approved  January  31, 1890,  page  2217,  Annual  Report  of  the 
Chief  of  Engineers  for  1890 •      710, 230. 40 

Modification  approved  April  8,  1899,  page  2545,  Annual  Report  of  the 
Chief  of  Engineers  for  1899 300, 391.  92 

A  revision  of  the  latter  estimate  was  made  November  13,  1900,  ap- 
proved by  the  Chief  of  Engineers  November  17, 1900,  and  amounted 
to 398,359.12 
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Th©  foregoing  relates  particularly  to  the  improvements  at  the 
head  of  the  Louisville  ana  Portland  Canal. 

Prior  to  January  31,  1890,  there  was  no  specific  comprehensive 
project  for  the  systematic  improvement  of  the  Indiana  Chute  channel, 
although  much  work,  consisting  of  the  removal  of  some  of  the  more 
dangerous  rock  ledges,  had  been  done  under  estimates  and  allotments 
from  appropriations  for  improving  Ohio  River.  On  the  date  just 
mentioned  the  project  submitted  by  a  Board  of  Engineer  oflScers  for 
the  radical  improvement  of  this  chute  was  approved  by  the  Chief  of 
Engineers.  Tnis  project  had  for  its  object  the  widening  and  dee|>en- 
ing  of  the  channel  by  rock  excavation  to  specified  grades  within  cer- 
tain limits  and  the  control  of  water  flow  in  the  channel  by  means  of 
dikes,  etc.,  so  as  to  make  this  channel  available  for  descending  navi- 
gation drawing  6^  feet  at  stages  of  8  feet,  upper  canal  gauge.  How- 
ever, only  a  part  of  the  work  necessary  for  tne  purpose  in  view  was 
included  in  tne  estimate  accompanying  the  report  of  the  Board,  it 
being  stated: 

As  the  exact  knowledge  of  the  results  of  that  work  [i.  e.,  the  work  estimated  for 
in  the  Board's  report]  would  be  of  great  importance  in  fixing  the  details  of  location 
and  cross  section  of  tne  additional  works  that  will  be  required,  it  would  be  as  well 
to  leave  the  determination  of  the  additional  work  above  the  bridge  to  a  later  day. 

The  estimates  for  work  on  this  chute  since  the  adoption  of  a  spe- 
cific project  therefor  are  as  follows: 

Project  approved  January  31,  1890 $138, 610.  97 

Modification  approved  April  8,  1899 74, 320.  98 

Revision  of  estimate  approved  by  the  Chief  of  Engineers  November  17, 

1900 129,651.99 

A  consolidation  of  the  projects  for  the  enlargement  at  the  head  of 
the  canal  and  the  improvement  of  the  Indiana  Chute  was  authorized 
by  the  Chief  of  Engineers  June  28,  1897,  and  since  that  date  funds 
have  been  provided  for  work  at  both  localities  under  one  title  of 
ap^opriation. 

Work  under  that  part  of  the  project  relating  to  the  Indiana  Chute 
having  been  completed,  a  Board  of  Engineer  officers  was  assembled  to 
determine,  as  anticipated  in  the  project  of  1890,  what  further  work 
was  essential  to  provide  the  requisite  depth  necessary  to  facilitate  the 
passage  of  traffic  through  this  channel.  The  report  of  the  Board  was 
submitted  December  16,  1901,  and  approved  by  the  Chief  of  Engi- 
neers December  30,  1901.  The  items  of  additional  work  found  tone 
necessary  to  produce  the  desired  result  and  the  estimated  cost  thereof 
are  as  follows: 

Submerged  dam  at  Whirlpool  Point  (laive  stone),  2,500  cubic  yards,  at  $3. . .  $7, 500 

Raising  movable  dam  north  of  canal  wall 2,600 

Removing;  old  dam  and  building  movable  dam,  1,000  feet,  at  |75 76, 000 

Longitudinal  contracting  dikes  (concrete),  22,300  cubic  yards,  at  ^12 267, 600 

Submerged  dams  below  oridge  (concrete),  3,CK)0  cubic  yards,  at  |20 60, 000 

Rock  excavation,  3,200  cubic  yards,  at  13.50 11, 200 

GontiDgencies,  10  per  cent 42, 380 

Total 466,180 
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For  this  latter  work  the  Board  prescribed  the  order  in  which  it 
should  be  done,  and  stated  that  it  was  possible  that  a  part  of  the  work 
might  become  unnecessary  if  certain  results  were  produced  by  the 
submerged  dam  at  Whirlpool  Point,  and  in  that  event  about  $125,000 
would  probably  be  saved  from  the  estimated  cost. 

Subsequently,  in  House  Document  No.  492,  Sixtieth  Congress, 
first  session,  the  Ohio  River  Board  recommended  the  omission  of  all 
of  the  foregoing  items,  except  that  for  removing  the  old  dam  and 
building  a  movable  dam  at  tne  head  of  the  falls,  and  in  Ueu  of  such 
omitted  items  proposed  the  following  to  increase  the  facilities  for 
passing  the  falls: 

(1)  To  widen  the  narrow  portion  of  the  canal  to  170  feet,  thus  permitting  the  pas- 
sage of  a  down-bound  tow  of  loaded  coal  boats  and  an  up-bound  tow  of  empty  coal 
boats,  each  tow  3  abreast;  (2)  to  construct  a  new  single-lift  concrete  lock  soutn  of  and 
bv  the  side  of  the  present  lock,  available  dimensions  of  the  chamber  to  be  85  feet  by 
660  feet,  thus  permitting  the  passage  at  one  lockage  of  9  coal  boats,  or  12  coal  bargee; 
(3)  to  create  a  pool  above  the  falls  with  elevation  of  pool  surface  at  412.004  ^9  feet  on 
upper  canal  gauge),  by  the  replacing  of  the  wooden  dam  between  Middle  ana  Indiana 
chutes  by  a  Boul6  dam  with  crest  at  412.004,  which  work  is  already  provided  for  and 
under  way,  and  by  the  construction  of  the  sections  of  dam  recommended  by  the 
district  engineer  oflBcer  in  the  project  approved  by  the  Chief  of  Engineers  on  December 
28,  1903,  with  crests  at  412.004  insteaa  of  411.0O4,  recommended  therein,  this  height 
of  crest  being  desirable  for  either  a  6-foot  or  a  9-foot  slack-water  navigation,  or  even  if 
the  river  is  not  further  improved  by  the  slack-water  method:  (4)  to  remove  the  rock 
necessary  to  complete  the  widening  of  the  basin  at  the  head  oi  the  canal  contemplated 
by  the  present  approved  project;  (5)  to  reconstruct  the  three  sections  of  Boul6  dam 
jiist  north  of  the  head  of  canal  with  crest  at  415.704,  instead  of  crest  at  412.504,  as 
provided  for  in  present  project,  thus  eliminating  the  cross  current  across  the  head 
of  the  canal,  which  current  now  makes  it  very  difficult  for  tows  to  enter  the  canal  at 
stages  between  8  and  12.7  feet.  It  is  proposed  to  leave  the  crest  of  the  present  fixed 
concrete  dam  at  411.004  to  serve  as  a  fixed  weir  for  liie  low- water  discharge  of  the 
river. 

All  elevations  are  in  feet  above  mean  tide  at  Sandy  Hook,  N.  J. 
The  estimated  cost  of  the  work  proposed  by  this  Board  is  as  follows: 

Widening  canal  to  170  feet,  etc $673, 000 

New  lock  and  appurtenances 773, 000 

New  dams 240, 000 

Reconstructing  Boul^  dam  at  head  of  canal 31, 000 

Removal  of  rock  in  basin 43, 000 

Total 1,760,000 

Of  this  estimate  the  act  of  March  2,  1907,  provided  for  the  com- 
pletion of  the  third,  fourth,  and  fifth  items;  in  view  of  which  it 
would  appear  that  rormer  estimates  have  been  superseded  or  sus- 
pended by  the  latter,  which  are  therefore  adopted  in  this  report. 

The  funds  provided  by  the  appropriation  of  March  2,  1907.  are 
being  appUed  to  the  removal  of  rock  in  the  enlargement  at  the  nead 
of  the  canal,  and  to  the  reconstruction  of  the  BouK  dam  immediately 
north  of  the  north  wall  of  the  canal,  the  construction  of  500  feet  of 
Boul6  dam  in  Middle  Chute,  about  1,000  feet  of  Boul6  dam  between 
Middle  and  Indiana  chutes,  648  feet  of  Chanoine  dam  in  Indiana 
Chute,  and  about  600  Unear  feet  of  concrete  dam  between  Indiana 
Chute  and  the  north  bank  of  the  river.  The  height  of  these  sections 
of  the  dam  is  such  as  will  afford  a  minimum  depth  of  9  feet  upstream 
to  Madison,  Ind.,  and  a  minimum  depth  of  6  feet  on  the  lower  miter 
sill  at  Lock  No.  1,  Kentucky  River. 
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Following  is  a  brief  synopsis  of  expenditures  under  the  allotments 
and  projects  summarized  above: 

Expended  from  allotments,  1881,  to  January  31, 1890 $116, 049. 80 

Expended  under  project  of  1883,  for  enlargement  of  head  of  canal,  to 

January  31, 1890 347,380.68 

Reservea,  OflSce  Chief  of  Engineers,  United  States  Army 1, 874. 20 

Expended  under  project  for  enlarging  canal  basin  at  locks 133, 000. 00 

Expended  under  revised  project  of  January  31,  1890,  to  June  30,  1897: 

On  enlargement  at  head  of  canal $298, 856. 35 

On  Indiana  Chute  channel 103, 602.  81 

402, 459. 16 

Expended  under  appropriations  for  enlargement  at  head  of  canal  and 
Indiana  Chute,  m  accordance  with  project  of  January  31,  1890,  to 

March  31, 1899 208,659.75 

Expended  under  appropriations  for  enlargement  at  head  of  canal  and 
Indiana  Chute,  in  accordance  with  the  modified  project  of  March  31, 

1899  (approved  April  8, 1899) 459,075.27 

Expended  under  the  project  recommended  by  the  Ohio  River  Board. .      229, 006. 95 

Total 1,897,504.81 

Expenditures  during  the  fiscal  year  were  for  work  as  follows: 

Office  expenditures  and  miscellaneous $4, 627. 51 

Boul6dam,  section  No.  5 17,616.24 

Boul6  dam,  sections  6,  7,  8,  and  9 24, 459. 16 

Chanoine  dam,  section  No.  10 47, 786. 13 

Concrete  dam,  section  No.  11 13, 542.  54 

Removal  of  rock 18,646.59 

Total 126. 678. 17 

The  results  derived  from  the  expenditures  to  date  for  those  por- 
tions of  the  work  completed  have  been  of  marked  advantage  to  traffic 
and  greatly  facilitate  its  movement.  The  enlargement  ot  the  basin 
immediately  above  the  new  locks  was  completed  in  1893  and  increased 
the  width  or  the  canal  at  that  locaUty  from  90  feet  to  215  feet  through- 
out a  distance  of  800  feet.  At  the  head  of  the  canal  the  work  of 
enlargement  has  been  entirely  completed  from  a  point  725  feet  below 
the  Fourteenth  Street  Railroad  Bridge  to  a  point  2,800  feet  above  that 
bridge.  Beyond  this  point,  in  the  basin  east  of  the  north  canal  wall, 
the  excavation  to  grade  within  the  prescribed  Umits  is  about  97  per 
cent  completed,  a  clear  width  of  415  feet  excavated  to  grade  being  at 
this  date  available. 

In  Indiana  Chute  above  Fourteenth  Street  Bridge  the  channel 
width  has  been  increased  from  200  feet  to  400  feet,  and  all  rock  within 
these  Umits  excavated  to  the  trades  prescribed  in  the  project.  At 
Wave  rock  and  Willow  Point  all  excavation  and  the  dikes  have  been 
completed.  The  depth  of  water  over  Wave  rock  and  Willow  Point 
approximates  very  closely  the  depth  anticipated — ^i.  e.,  8  feet  when 
there  are  8  feet  on  the  upper  canal  gauge.  But  that  result  was  not 
attained  for  the  upper  portion  of  the  chute;  however,  it  can  now 
be  navigated  with  ease  by  heavy-draft  coal  boats  at  stages  of  11.5 
feet,  or  more,  upper  canal  gauge. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  in  the  year  ending  June  30,  1911,  in  preparatory  work 
connected  with  the  further  items  of  improvement  recommended  by 
the  Ohio  River  Board  and  not  yet  appropriated  for — ^i.  e..  procuring 
the  necessary  additional  land  needed  tor  tne  enlargement  or  the  canal, 
preparing  data,  etc.,  with  a  view  to  advertising  the  work  for  contract. 
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In  the  money  statement  of  last  year's  report  the  "Amount  (esti- 
mated) required  for  completion  of  existing  project  *'  was  given  as 
$429,215.99,  which  was  merely  the  balance  from  the  older  estimates 
which  have  been  superseded  by  that  of  the  Ohio  River  Board,  as 
hereinbefore  mentioned.  Therefore  it  would  appear  that  instead  of 
bringing  forward  the  balance  of  the  old  estimates,  the  balance  of 
that  Board's  estimate  should  be  substituted  therefor,  and  this  has 
been  done  in  the  following  statement. 

July  1,  1908,  balance  unexpended $211,672.22 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       126,678.17 

July  1,  1909,  balance  unexpended 84,994.05 

July  1,  1909,  outstanding  liabilities 1, 744. 82 

July  1, 1909,  balance  available 83, 249. 23 

Amoimt  (estimated)  required  for  completion  of  existing  project 1, 446, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 50,000.00 

Suomitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897. 

(See  Appendix  H  H  1.) 

S.  Operating  and  care  of  LouisviUe  and  Portland  Canal, — ^This 
canal  was  constructed  by  a  private  corporation,  acting  imder  a 
charter  wanted  by  the  Kentucky  legislature  in  1825,  and  subsequent 
acts  of  the  same  body  extending  the  time  for  completion  and  increas- 
ing the  capital  stock.  It  was  completed  and  the  first  boat  passed 
through  it  December  22,  1830.  At  that  time  there  were  three  com- 
bined lift  locks,  each  with  a  lift  of  about  8§  feet,  a  width  of  50  feet, 
and  length  of  200  feet.  The  width  of  the  canal  proper  was  from  64 
to  68  feet  at  normal  stages,  with  a  depth  of  nearly  3  feet  at  extreme 
low  stages  of  the  river.  There  was  no  dam  at  the  head  of  the  canal. 
The  Umted  States  became  a  stockholder  in  the  corporation  in  1826, 
and  gradually  increased  its  holdings  until  all  of  the  outstanding  stock 
and  Bonds  passed  into  its  possession.  ^ 

In  1860  an  enlargement  and  extension  of  the  canal  which  included 
new  locks  was  begun  imder  the  corporate  management,  and  resulted 
in  the  width  of  the  canal  being  increased  to  90  feet,  with  three  basins, 
or  passing  places,  and  the  construction  of  two  new  combined  lift  locks 
with  a  total  lift  of  about  26  feet.  Each  of  the  chambers  of  the  new 
locks  has  a  width  of  80  feet  and  an  available  length  of  350  feet.  The 
new  locks  were  opened  to  navigation  February  6,  1872. 

The  United  States  assumed  charge  of  the  work  of  enlargement  of 
the  canal  and  construction  of  a  dam  at  the  head  of  the  canal  subse- 
quent to  the  allotment  of  funds  for  that  pmrpose  in  1868,  but  the 
operation  of  the  canal  and  collection  of  tolls  remained  under  control 
of  the  corporate  management  until  Jime  11,  1874,  upon  which  date 
the  entire  control  of  the  canal  was  assmned  by  the  United  States, 
pursuant  to  the  act  of  Congress  of  May  11,  1874,  which  provided 
that  the  canal  should  be  held  ''free  of  all  tolls  and  charges,  except 
such  as  are  necessary  to  pay  the  current  expenses  of  said  canal 
and  -keep  the  same  in  repair."     Tolls  were  entirely  abolished  idPter 
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midnight,  July  1, 1880,  and  since  that  date  the  expenses  of  op^ation 
and  maintenance  of  the  canal  have  been  borne  directly  by  treasiuy 
funds  made  available  by  the  act  of  March  3,  1881,  and  the  indefinite 
appropriation  for  ^^Onerating  and  care  of  canals  and  other  works  of 
navigation/'  act  of  July  5, 1884,  as  amended  and  reenacted  by  section 
6  of  the  river  and  harbor  act  of  March  3,  1909. 

The  general  project  for  operation  and  care  of  the  canal  by  expendi- 
tures under  allotments  from  these  acts  contemplates  the  operation 
of  the  canal  locks,  the  operation  of  the  dredging  plant  to  keep  the 
canal  clear  of  deposit  brought  into  it  by  high  water,  and  the  repair 
of  existing  structiures,  so  as  to  maintain  the  whole  system  in  good 
serviceable  condition.  The  funds  are  provided  under  estimates  sub- 
mitted annually  at  the  beginning  of  each  fiscal  year  and  allotments 
therefor. 

The  approved  project,  estimate,  and  allotment  for  the  fiscal  year 
1909,  in  addition  to  the  provisions  for  ordinary  current  repairs,  suf)- 
plies,  miscellaneous  work  of  maintenance,  operation  of  locks  and 
dredging  plant,  included  items  for  resetting  625  linear  feet  of  coping 
on  the  north  wall  of  the  basin  at  the  locks  and  repaving  an  area^3 
about  1,742  square  yards  at  that  point;  also  amounts  suflScient  for 
the  completion  of  two  steel  barges  and  two  wooden  dump  scows. 
The  estimate  for  the  year  amoimted  to  $114,027.59,  and  tne  funds 
thereimder  made  available  July  15,  1908. 

In  reporting  the  total  of  expenditures  made  in  connection  with  this 
work  it  seemstKist,  for  the  purpose  of  clearness  in  showing  the  general 
application,  to  subdivide  the  total  to  date  into  amounts  for  each 
period  indicated,  as  follows: 

From  aUotmentfi  and  appropriations,  September,  1868,  to  June  SO. 
1882,  for  completion  of  new  locks,  enlargement  of  canal,  ana 
for  cross  dam  at  head  of  canal,  payment  of  bonds,  etc $1, 463, 200. 00 

From  tolls  collected  by  United  States,  June  11,  1874,  to  midnight 
July  1, 1880,  for  operation  and  maintenance 417, 069. 38 

From  allotments  from  act  of  March  3, 1881,  for  operation  and  mainte- 
nance         214,062.91 

From  aUotments  from  act  of  July  5,  1884,  for  operation  and  mainte- 
nance      2,133,565.82 

Total 4,227,898.11 

The  amoimt  expended  during  the  past  fiscal  year  is  $90,196.94. 

The  canal  is  available  to  commerce  at  all  stages  of  the  river  less 
than  12.7  feet,  upper  canal  gauge,  and  affords  free  navigation  around 
the  falls  of  the  Onio  River  at  stages  of  water  when  the  passage  there- 
over can  not  be  made  by  the  open-river  channel. 

The  zero  of  the  upper  gauge  corresponds  to  reference  35  and  the 
bottom  of  the  canal  at  its  head  to  reference  34,  canal  datum.  The 
lowest  recorded  reading  of  the  upper  gauge  is  1.7  feet;  the  highest 
reading  on  the  same  gauge  is  46.7  feet. 

Under  the  regulations  prescribed  by  the  Secretary  of  War  for  the 
use,  administration,  and  navigation  of  this  canal  the  maximum  draft 
of  vessels  that  can  be  passed  through  the  canal  is  limited  to  the  depth 
of  water  above  zero  or  the  gauge  at  the  time  the  boat  enters  the  canal. 

References  to  more  extended  information  concerning  original  con- 
dition, purchase,  and  progress  of  the  improvement  of  this  canal  are 
given  on  page  491,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

For  a  comparative  statement  of  commerce,  see  the  report  on  this 
work  by  district  officer. 
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During  the  fiscal  year  ending  June  30,  1909,  4,652  boats,  barges, 
and  small  craft  passed  through  the  canal,  carrying  963,327}  tons 
freight.  During  the  same  period  1,308  boats,  barges,  and  small 
crart  passed  over  the  falls  via  the  open-river  channel,  carrying 
360,605^  tons  of  freight,  thus  making  the  aggregate  that  passed 
Louisville  via  both  routes  5,960  boats,  barges,  ana  small  crart,  and 
1,323,933J  tons  of  freight. 

(See  Appendix  H  H  2.) 

S.  Wabash  River,  Indiana  and  Illinois, — ^At  the  time  the  United 
States  began  the  work  of  improving  this  river  it  was  badly  obstructed 
by  bars,  accumulations  of  snags,  rocky  reefs,  and  numerous  secondary 
cnannels  or  cut-offs,  which  lessened  the  flow  of  water  through  the 
main  channel.  Navigation  was  impracticable  except  at  high  stages 
of  water.  A  lock  and  dam  has  been  built  at  Grand  Rapids  by  the 
Wabash  Navigation  Company  and  a  few  improvements  made  at  other 
places,  also  by  private  enterprise;  but  as  none  of  them  was  of  a  sub- 
stantial character,  they  rapidly  deteriorated  and  became  useless. 

The  original  project  and  outline  of  improvements  proposed  is 
found  in  the  report  of  Maj.  G.  Weitzel,  Corps  of  Engineers,  January 
4,  1872,  page  472,  Annual  Report  of  the  Chief  of  Engineers  for  1872. 
The  first  appropriation  for  work  under  this  project  was  made  by 
Congress  June  10,  1872.  This  project  proposed  the  improvement  of 
the  river  from  its  mouth  to  Lafayette,  Ind.,  by  special  works  at  12 
designated  locahties,  the  construction  of  a  new  lock  and  dam  at 
Grand  Rapids,  and  the  general  work  of  snagging  and  dredging.  The 
estimated  cost  of  the  work  proposed  amounted  to  $312,672.62.  Work 
at  various  places  other  than  those  mentioned  in  the  project  has  been 
added  from  time  to  time,  but  no  general  revision  of  the  original  esti- 
mate has  been  made. 

The  river  and  harbor  act  of  March  3,  1881,  made  separate  appro- 
priations for  work  above  Vincennes  and  for  work  below  Vincennes, 
thus  dividing  the  original  project,  and  subsequent  to  that  date  funds 
have  been  provided  separately  for  each  section. 

From  the  commencement  of  the  work,  in  1872,  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  $324,845.44.  Those  for  work  since  that  date  are  given 
under  their  respective  headings,  as  follows: 

(a)  Below  Vincennes, ^Suhsequent  to  1881  work  was  continued 
under  the  original  project,  but  the  estimates  were  modified  from  time 
to  time  as  necessity  therefor  arose,  as  in  the  cases  for  the  dam  for 
closing  the  New  Harmony  Cut-off,  tne  lock  and  dam  at  Grand  Rapids, 
etc.  Levee  work  at  Grayville,  111.,  was  added  in  1887,  and  completed, 
as  proposed,  at  a  cost  of  $25,000.  In  1898  a  plan  and  estimate 
amounting  to  $50,000,  for  additional  work  at  New  Harmony  was 
approved,  but  at  the  same  time  it  was  urged  that  if  the  improvement 
or  the  river  was  to  be  continued  the  old  project  should  be  abrogated, 
a  comprehensive  survey  of  the  river  made,  and  a  new  project  formu- 
lated, Dased  upon  data  furnished  by  the  survey  and  of  sufficient  scope 
to  meet  existing  needs  of  commerce.  The  survey  was  authorized  and 
funds  therefor  provided  by  the  river  and  harbor  act  of  June  13,  1902. 
The  report  on  the  survey,  proposed  plan  for  improvement,  estimate 
of  cost,  and  action  taken  in  connection  therewith  may  be  found  on 
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page  2729,  Annual  Report  of  the  Chief  of  Engineers  for  1904.  The 
aggregate  of  the  items  of  the  original  estimate  applicable  to  this  part 
of  the  river  and  of  the  several  subsequent  estimates  constituting  the 
estimate  of  cost  of  existing  project  adopted  by  Congress  is  $765,000. 

The  expenditures  to  Marcn  31,  1881,  amounted  to  $317,845.44,  in 
addition  to  the  $7,000  paid  to  extinguish  the  franchise  of  the  Wabash 
Navigation  Company  and  acquire  their  property,  those  for  the  levee 
work  at  Grayville  from  1887  to  1892,  $25,000,  and  those  for  other 
work  since  1881  on  this  part  of  the  river,  $365,111.76,  or  an  aggregate 
of  $714,957.20  for  work  below  Vincennes  to  June  30,  1909. 

Previous  to  1885  a  fairly  good  channel  for  boats  having  a  draft  not 
exceeding  2^  to  3  feet  was  maintained,  but  as  the  river  and  harbor  act 
of  July  5,  1884,  made  specific  appropriation  for  a  lock  and  dam  at 
Grand  Rapids,  near  Mount  Carmel,  111.,  the  suspension  of  operations 
elsewhere  became  necessary,  in  view  of  the  fact  that  the  funds  avail- 
able since  that  date  were  not  sufficient  to  complete  the  lock  and  dam, 
and  at  the  same  time  maintain  the  former  works  for  bank  protection 
and  to  concentrate  the  water  flow  and  clear  the  channel  or  obstruc- 
tions. Consequently  the  work  formerly  done  deteriorated  rapidly, 
the  structures  being  destroyed  by  ice  and  high  water  or  rendered 
useless  by  the  water  cutting  its  way  around  them.  The  channels, 
cut  through  rock  reefs  and  shoal  places,  became  choked  with  snags, 
stumps,  and  bowlders,  thus  leaving  the  river  without  any  permanent 
improvement  excepting  that  resulting  from  the  lock  and  dam  at 
Grand  Rapids.  Through  navigation  at  low  water  is  impracticable. 
Boats  drawing  20  inches  can  pass  from  Mount  Carmel  to  Vincennes 
(a  river  distance  of  about  34  nules)  at  all  stages,  but  can  reach  Mount 
Carmel,  92.7  miles  from  the  mouth  of  the  river,  only  when  the  gauge 
at  the  lock  reads  7.5  feet  or  more. 

Commercial  statistics  will  be  found  in  the  report  for  operating  and 
care  of  lock  and  dam  at  Grand  Rapids,  Wabash  River  (Appendix 
H  H  4). 

References  to  more  extended  information  are  given  on  page  494, 
Annual  Report  of  the  Chief  of  Engineers,  1904. 

It  is  not  believed  that  the  improvement  has  had  any  influence  upon 
frdght  rates. 

There  is  at  present  no  approved  comprehensive  project  and  estimate 
in  force  for  the  improvement  of  this  river,  and  as  a  result  of  a  recent 

greliminary  examination  none  is  recommended  until  the  dam  in  the 
>hio  River  creating  the  pool  in  that  river  at  the  mouth  of  the  Wabash 
River  shall  have  been  determined  upon  and  completed. 

In  view  of  these  facts  and  the  further  fact  that  no  appropriation  for 
this  river  has  been  made  since  Jime  13,  1902,  and  that  the  small 
imexpended  balance  has  been  covered  into  the  surplus  fund  of  the 
Treasurv,'no  further  report  for  the  sections  of  river  "Above  Vin- 
cennes" and  "Below  Vincennes"  will  be  submitted  until  additional 
appropriations  become  available  for  work  on  this  river. 

July  1, 1908,  balance  unexpended $42. 54 

June  30, 1909,  amount  earned  to  the  surpluB  fund  of  the  Treasury 42. 54 

(6)  Above  Vincennes. — At  the  time  this  section  of  the  river  became 
the  object  of  separate  appropriations  there  had  been  no  revision  of 
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the  estimate  in  the  ori^al  proiect  for  the  improvement  of  the  river 
from  its  mouth  to  Lamyette.     Under  the  proiect  matured  after  the 

Spropriation  had  been  made  (see  Annual  Keport  of  the  Chief  of 
igineers  for  1881;  p.  2001),  and  subsequent  modifications,  the  esti- 
mates to  June  30,  1908,  amoimted  to  $95,500. 

The  expenditures  on  the  work  of  existing  project  to  June  30,  1909, 
amounted  to  $95,254.87. 

The  fimds  available  during  the  past  sixteen  years  have  not  been 
sufficient  to  maintain  the  former  works  for  channel  rectification  and 
to  keep  the  river  clear  of  snags,  bars,  and  similar  obstructions. 
During  the  more  recent  years  not  enough  funds  have  been  available 
for  snagging  purposes  alone.  Therefore  it  can  not  be  said  that  any 
permanent  unprovement  of  this  section  of  the  river  has  been  effected 
or  that  navigation  is  practicable,  except  at  high  stages  of  water. 

The  only  commercial  statistics  available  are  those  collected  at  the 
lock  at  Grand  Rapids.  (See  Appendix  H  H  4.)  References  to  more 
extended  information  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  page  495. 

No  further  report  will  be  submitted. 

July  1,  1908,  balance  unexpended |245. 13 

June  30,  1909,  amount  carried  to  the  surplus  fund  of  the  Treasury 245. 13 

(See  Appendix  H  H  3.) 

4.  Operaiing  and  care  of  lock  and  dam  at  Grand  Rapids,  Wabash 
River. — ^This  lock  and  dam  was  built  from  funds  derived  from  appro- 
priations for  improving  Wabash  River,  Indiana  and  Illinois,  and 
opened  to  navigation  in  November,  1893.  The  available  length  of 
tne  lock  is  214  feet;  width,  52  feet;  depth  on  lower  miter  sill  at  low 
water,  3.5  feet;  depth  on  upper  miter  sill  at  normal  pool  stage,  5.08 
feet.  At  such  stage  the  pool  above  the  lock  affords  slack-water  navi- 
gation about  12  nules,  and  the  maximum  draft  that  can  be  carried  is 
about  2  feet.  Conditions  beyond  the  pool  are  mentioned  in  the 
report  for  improving  Wabash  Kiver,  Indiana  and  Illinois. 

The  expenses  of  operating  the  lock  were  paid  from  the  appropria- 
tions for  improvement  of  the  river  until  March  1,  1897,  since  wliich 
date  they  have  been  paid  from  annual  allotments  from  the  indefinite 
appropriation  for  "Operating  and  care  of  canals  and  other  works  of 
navigation,"  act  of  July  5,  1884,  as  amended  and  reenacted  by  sec- 
tion 6  of  the  river  and  harbor  act  of  March  3,  1909. 

The  first  and  subsequent  annual  projects  proposed  the  operation  of 
the  lock  and  the  maintenance  of  it  and  the  appurtenant  structures  in 
good  serviceable  condition.  The  expenditures  under  these  projects 
to  Jime  30^  1909,  amounted  to  $34,880.06. 

The  project  for  the  fiscal  year  1909  provided  for  the  operation  of  the 
lock,  ordinary  current  repairs^  and  the  replacing  of  old  wooden  guide 
and  protection  cribs,  oredging  the  Iock  chamber  and  entrances 
thereto,  and  backing  the  dam,  at  an  estimated  cost  of  $38,218.50, 
which  amoimt  was  made  available  by  the  allotments  of  July  17,  1908, 
and  October  7,  1908. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1909, 
not  including  outstanding  liabilities,  is  $2,452.66.  A  contract  for 
the  construction  of  the  new  walls,  oredging,  etc.,  was  entered  into 
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June  2,  1909,  but  work  thereunder  had  not  begun  at  the  close  of  the 
fiscal  ^ear. 

During  the  past  fiscal  year  1,494  boats,  barges,  etc.,  and  5,121  tons 
of  freight  passed  the  lock. 

A  comparative  statement  of  traffic  and  commerce  passing  the  lock 
during  the  past  twelve  years  will  be  found  in  the  report  on  this  work 
by  the  district  officer. 

(See  Appendix  H  H  4.) 

6.  White  RiveVy  Indiana. — Originally  this  tributary  to  Wabash 
River  was  badly  obstructed  by  rocky  reefs,  remains  of  old  structures, 
and  a  very  great  number  of  snags.  It  could  be  navigated  only  at  high 
stages  of  water. 

Ine  original  project  is  based  upon  the  report  of  ''examination  of 
White  River  and  its  forks  in  Indiana,"  submitted  December  31,  1878. 
The  first  appropriation  for  the  improvement  was  made  in  the  act  of 
March  3,  1879.  In  this  act  the  work  of  improvement  was  limited  to 
''White  River,  Indiana,  from  Wabash  River  to  Portersville,  and  to 
the  falls  on  the  West  Fork,  according  to  Report  of  the  Chief  of  Engi- 
neers, without  constructing  locks  and  dams.''  A  minimum  depth  of 
2  feet  at  low  water  was  sought.  In  1886  the  estimate  was  reduced. 
The  river  and  harbor  act  of  August  18,  1894,  provided  for  a  resurvey 
of  the  river. 

Subject  to  the  modifications  mentioned,  the  original  project  con- 
stitutes the  existing  project  of  this  date.  The  estimate  of  cost  is 
$120,000.  The  amount  expended  to  June  30,  1909,  not  including 
outstanding  liabilities,  is  $119,311.58.  As  a  result  of  these  expendi- 
tures the  lower  13  miles  of  the  river  is  navigable  all  the  year  for  boats 
having  a  draft  not  exceeding  3  feet.  Above  this,  to  the  jimction  of 
the  two  forks,  boats  drawing  18  inches  can  navigate  for  about  six 
months  of  the  year.  Low-water  navigation  on  the  forks  is  imprac- 
ticable even  for  the  smallest  boats.  Tnis  information  is  derived  from 
the  report  on  the  resurvey  made  in  1895-96,  since  which  date  oper- 
ations have  been  suspended,  the  funds  available  not  being  sufficient 
for  either  work  of  improvement  or  maintenance  of  former  structures 
for  controlling  the  flow  of  water  and  bank  protection  or  to  keep  the 
channel  clear  of  snags. 

No  statistics  as  to  the  volume  or  character  of  conmierce  moved  on 
this  river  during  the  past  year  are  available. 

The  report  upon  tne  resurvey  of  the  river  (Annual  Report  of  the 
Chief  of  Engineers  for  1897,  p.  2483)  contains  data  concenring  the 
volume  and  character  of  commerce  that  would  be  benefited  by  or 
involved  in  the  further  improvement  of  the  river.  This  report  also 
contains  estimates  of  cost  of  improvement  under  alternative  plans 
and  a  recommendation  that  '*the  further  improvement  of  the  White 
River  should  be  postponed  until  the  improvement  of  the  Wabash  has 
been  such  as  to  afford  an  outlet  for  any  traffic  which  may  then  be 
developed  on  White  River." 

References  to  more  extended  information  concerning  this  river 
may  be  foimd  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  497. 

Expenditures  during  the  year  amounted  to  $15.40  and  were  for 
mileage  on  accoimt  of  an  inspection  trip  made  by  the  district  officer. 
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Work  under  the  old  project  was  completed  several  years  ago,  and 
at  present  there  is  no  comprehensive  project  and  estimate  in  force  for 
the  improvement  of  this  river.  In  view  of  this  fact,  together  with 
the  recommendation  contained  in  the  report  upon  the  survey  of  the 
river,  previously  mentioned,  and  the  fact  that  no  appropriation  for 
this  river  has  been  made  since  June  30,  1896.  and  the  talance  of  that 
appropriation  has  been  covered  into  the  surplus  fund  of  the  Treasury, 
no  further  report  will  be  made  until  additional  appropriations  become 
available  for  work  on  this  river. 

July  1,  1908,  balance  unexpended $703. 82 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement.      15. 40 

June  30,  1909,  amount  carried  to  the  surplus  fimd  of  the  Treasury 688. 42 

(See  Appendix  H  H  5.) 

6.  Oreen  River,  above  (he  moutJi  of  Big  Barren  River,  Kentucky, — 
Originally  this  part  of  Green  River  was  much  obstructed  by  snags, 
lai^e  bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  River, 
afforded  slack  water  for  about  18  miles  above  the  confluence  of  Green 
and  Barren  rivers.  The  fall  in  that  part  of  the  river  above  slack 
water  and  below  Mammoth  Cave,  Ky.,  a  distance  of  about  29  miles, 
was  approximately  27  feet. 

The  original  project  is  that  submitted  under  date  of  August  11, 
1891  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891, 
p.  2481).  It  proposes  the  extension  of  slack- water  navigation  from 
the  upper  limits  of  pool  No.  4  to  Mammoth  Cave  by  the  construction 
of  two  locks  and  dams  at  an  estimated  cost  of  $361,346.40  for  both. 
No  revision  of  the  project  and  estimate  has  been  made  except  as  pro- 
vided by  the  river  and  harbor  act  of  March  3,  1905,  for  work  of 
snagging  and  clearing  banks  of  Nolin  River,  which  will  be  affected  by 
slack  water  from  Dam  No.  6,  Green  River,  for  which  $5,000  has  been 
appropriated. 

The  amount  expended  to  June  30,  1909,  exclusive  of  outstanding 
liabilities  on  that  date,  is  $365,093.03. 

As  a  result  of  these  expenditures.  Locks  and  Dams  Nos.  5  and  6 
have  been  completed  and  opened  to  navigation,  thus  extending  slack 
water  to  Mammoth  Cave,  Ky.,  and  through  a  part  of  the  rich  min- 
eral district  bordering  the  river  which  previously  had  no  conveniently 
accessible  transportation  route. 

Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Green  and  Barren  rivers,  Kentucky  (Appen- 
dix H  H  7). 

References  to  more  extended  information  may  be  foimd  in  Annual 
Renort  of  the  Chief  of  Engineers  for  1904,  page  498. 

Report  of  examination  of  the  river  from  Lock  No.  6  to  Mxmford- 
ville  may  be  found  in  House  Document  No.  377,  Fifty-ninth  Con- 
gress, first  session. 

SuflBcient  data  are  not  available  upon  which  to  determine  the  effect 
of  the  improvement  on  freight  rates,  if  any. 

No  work  was  in  progress  during  the  year.  The  balance  available 
is  being  held  to  meet  awards  in  condemnation  proceedings  which 
have  been  instituted  for  the  procurement  of  land  for  a  roadway  from 
tJie  abutment  site  to  the  nearest  pubUc  highway. 
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July  1, 1908,  balance  unexpended $580.17 

July  1, 1909,  balance  unexpended 580.17 

(See  Appendix  H  H  6.) 

7.  Operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers,  Kentucky, — ^The  original  system  of  slack-water  navi^tion  on 
these  riverS;  including  4  locks  in  Green  River  and  1  lock  in  Barren 
River,  with  a  total  length  of  pools  of  approximately  200  miles,  was 
completed  by  the  State  of  Kentucky  in  1841.  The  State  retained  con- 
trol and  management  of  the  system  until  1868,  when  it  was  leased  to 
the  Green  and  Barren  River  Navigation  Company  for  a  term  of  thirty 
years.  The  act  of  the  Kentucky  legislature;  approved  February  20, 
1886,  ceded  the  entire  system  to  the  United  States  upon  concution 
that  the  unexpired  portion  of  the  lease  to  the  navigation  company  be 
purchased  by  the  United  States.  The  river  and  harbor  act  of  August 
11,  1888,  appropriated  $135,000  '*for  the  purchase  of  the  improve- 
ments known  as  the  Green  and  Barren  river  improvements."  The 
deed  from  the  Green  and  Barren  River  Navigation  Company  relin- 
quising  all  their  rights,  privileges,  etc.,  having  been  duly  approved 
by  the  Attorney-General  of  the  United  States,  and  the  purchase 
money  paid  to  said  company,  the  Government  assumed  control  of  the 
river,  the  improvements  therein,  and  the  property  formerly  owned  by 
the  State  December  11,  1888. 

The  condition  of  the  improvements  and  of  the  rivers  at  that  date 
was  as  follows:  Lock  and  Dam  No.  1,  Green  River^  required  many 
repair^.  The  walls  of  Lock  No.  2  were  cracked  and  m  bad  condition 
generally,  the  land  wall  especially  so,  it  being  held  in  {>osition  by 
anchorage  to  cribs  filled  with  stone;  the  river  wall  had  yielded  ou^ 
ward.  Lock  No.  3,  Green  River,  was  broken  entirely,  the  river  wall 
having  yielded  outward  and  fallen  into  the  river.  Lock  and  Dam  No. 
4,  C  re^n  River,  was  in  fairly  good  condition,  with  the  exception  of 
needed  repairs  to  the  auoins  and  gates.  The  walls  of  Lock  No.  1,  Bai^ 
ren  River,  were  so  baaly  cracked  that  a  part  of  one  of  them,  the  land 
wall,  leaned  toward  the  lock  chamber  about  6  inches  and  was  liable  to 
fall  at  any  time.  The  entrances  to  the  locks  were  obstructed  with 
deposit  and  the  pools  with  great  numbers  of  snags,  overhanffing  trees, 
etc. ;  the  appurtenant  structures  at  the  locks  and  the  Iock  tenders' 
dwellings  were  in  bad  condition  and  inadequate.  No  snagging  or 
dredging  plant  was  available. 

Exceptmg  the  funds  for  rebuilding  Lock  No.  2,  Green  River,  which 
were  provided  by  specific  appropriations,  the  funds  for  the  restoration 
of  former  structures,  the  operation  of  the  locks,  and  maintenance  of 
the  system  in  good  navigable  condition  have  been  provided  by  allot- 
ments from  the  indefinite  appropriation  for  "Operating  and  care  of 
canals  and  other  works  or  navigation,'*  act  of  July  5,  1884,  as 
amended  and  reenacted  by  section  6  of  the  river  and  harbor  act  of 
March  3,  1909,  under  estimates  submitted  annually  at  the  beginning 
of  each  fiscal  year.  The  first  project  for  work  on  these  rivers  under 
the  latter  act  was  approved  January  4,  1889,  and  proposed  the  res- 
toration, so  far  as  practicable,  of  the  former  structures  to  ^ood 
serviceable  condition,  the  construction  of  new  ones  where  required. 
the  operation  of  the  locks,  the  removal  of  snags,  landslides,  and 
deposit  from  the  entrances  to  the  locks,  etc.,  and  such  has  been  the 
general  object  of  each  subsequent  annual  estimate  and  project. 
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In  addition  to  the  items  for  the  usual  work  of  operation  and  main- 
tenance, the  project  and  estimate  for  the  fiscal  year  1909  provided 
for  new  upper  gates  of  steel  and  new  upper  miter  wall  of  concrete 
at  Lock  No.  1,  Green  River;  renewal  witn  concrete  of  above-water 
portions  of  sections  1,  3,  4,  and  5  of  the  upper  river  crib,  and  install- 
ing new  valves  in  Lock  No.  2,  Green  River;  renewal  of  above-water 
portion  of  upper  river  crib  at  Lock  No.  3,  Green  River;  new  upper 
gates  of  steel  and  new  upper  miter  wall  of  concrete  at  Tiock  No.  4, 
Green  River;  completion  of  repairs  to  floor,  etc.,  of  Lock  No.  5, 
Green  River;  bank  protection  at  Lock  No.  6,  Green  River;  renewal 
with  concrete  of  lower  land  crib  at  Lock  No.  1,  Barren  River,  and 
completion  of  new  hull  for  snag  boat,  and  various  repairs  of  less  impor- 
tant nature  to  the  other  structures  and  floating  plant.  The  estimate 
for  the  fiscal  year  amounted  to  $138,337.26,  which  was  made  avail- 
able by  the  aflotment  of  July  15,  1908. 

Expenditures  during  the  fiscal  year,  not  including  outstanding 
liabihties  June  30,  1909,  amounted  to  $114,195.26. 

The  aggregate  expenditures  under  the  project  of  January  4,  1889, 
and  subsequent  annual  projects  to  June  30,  1909,  is  $1,484,113.36. 

The  result  of  these  expenditures  is  the  thorough  repair  of  the  sev- 
eral locks  of  the  ^former  system  and  their  appurtenant  structures, 
and  the  restoration  of  through  navigation  in  the  pools  from  Lock 
No.  1,  Green  River,  to  Bowling  Green,  Ky.,  on  Barren  River,  a  dis- 
tance of  172  miles,  for  boats  not  exceeding  35  feet  in  width,  138  feet 
in  length,  and  draft  not  exceeding  5  feet. 

At  extreme  low  water  in  the  open  river  below  Lock  No.  1,  Green 
River,  there  is  a  depth  of  only  1  foot  on  the  lower  miter  sill  of  that 
lock,  which  is  located  8  miles  above  the  mouth  of  the  river.  The 
system  now  includes  7  locks  and  dams.  Locks  Nos.  5  and  6,  Green 
Kiver,  having  been  built  from  funds  provided  by  specific  appropria- 
tions. 

Following  is  a  synopsis  of  trafiBc  and  commerce  through  the  locks 
during  the  fiscal  year: 


Boats. 

Freight. 

Green  River: 

LockNo.l 

4,479 
2,486 
2,674 
2,661 
1,487 
1,471 
1,039 

Tom, 
383,581} 
261,671 

Lock  No.  2 

LocskNo.3 

197,477* 

Lock  No.  4 

122,508 

Look  No.  5 

88,350 

LockNo.6 .               .  .  . 

46,883 
30,787J 

Barren  River,  Lock  No.  1 

A  comparative  statement  of  the  traffic  and  commerce  on  these 
rivers  will  be  found  in  the  report  on  this  work  by  the  district  officer. 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  500. 

(See  Appendix  H  H  7.) 

8.  Operating  and  care  of  lock  and  dam  on  Rough  River ,  KentucJcy, — 
This  lock  and  dam  was  built  with  funds  provided  in  appropriations 
9001— BNG  1909 42 
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for  improving  Rough  River,  Kentucky,  and  opened  to  navigation 
Decemoer  12,  1896.  The  lock  has  an  available  length  of  123  feet, 
width  of  27  feet,  and  depth  on  upper  miter  sill  at  normal  pool  stage 
of  6.8  feet.  At  such  stage  the  pool  above  the  lock  affords  slack- 
water  navigation  21^  miles  to  a  snort  distance  above  Hartford,  Ky., 
for  boats  with  draft  not  exceeding  4  feet. 

The  expense  of  operating  the  lock  was  paid  from  the  appropriation 
for  improvement  until  June  30,  1897;  since  that  date  the  expenses  of 
operating,  care,  etc.,  have  been  borne  by  the  indefinite  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  act  of 
July  5, 1884,  as  amended  and  reenacted  by  section  6  of  the  river  and 
harbor  act  of  March  3, 1909,  the  funds  being  made  available  by  allot- 
ment for  projects  and  estimates  submitted  annually  at  the  beginning 
of  each  fiscal  year. 

The  project  for  the  fiscal  year  1909  proposed  to  operate  the  lock 
and  maintain  existing  stnictures  in  good  serviceable  condition,  keep 
the  pools  clear  of  snags,  and  remove  deposits  from  the  lock  and  ap- 
proaches thereto,  at  an  estimated  cost  of  $1,508;  which  amount  was 
made  available  bv  allotment  July  17,  1908. 

Expenditures  during  the  year  amounted  to  $1,328.64,  exclusive  of 
outstanding  liabilities  June  30,  1909. 

The  amount  expended  from  July  1,  1897,  to  June  30,  1909,  is 
$10,963.80. 

Traffic  through  the  lock  during  the  past  fiscal  year  included  575 
boats  of  various  kinds,  carrying  21,332^  tons  of  freight. 

A  comparative  statement  of  traffic  and  commerce  on  this  river 
during  the  past  eighteen  years  will  be  found  in  the  report  on  this 
work  by  the  district  officer. 

(See  Appendix  H  H  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DULUTH,  MINNE- 
SOTA, DISTRICT. 

This  district  was  in  the  chaise  of  Lieut.  Col.  Graham  D.  Fitch, 
Corj)s  of  Engineers.  Division  engineers,  Col.  W,  L.  Fisk,  Corps  of 
Engineers. 

1.  Harbor  at  Orand  Marais,  Minn. — ^This  harbor  is  an  elliptical 
bay,  whose  major  axis  is  about  one-half  mile  and  whose  minor  axis  is 
about  one-fourth  of  a  mile  in  length.  It  has  an  opening  on  the  south 
side,  which  was  originally  about  1,000  feet  in  width.  Before  improve- 
ment there  was  a  maximum  depth  of  14  feet  over  a  very  limited  area, 
the  general  average  depth  being  only  8  or  9  feet.  (Depths  are 
referred  to  mean  low  water.)  It  is  the  only  harbor  of  refuge  on  the 
north  shore  between  Agate  Bay  and  the  international  boundary 
line,  a  distance  of  125  miles. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  each  360  feet  long,  from  the  east  and  west  points  of  the  bay,  or 
one  pier  700  feet  long  from  the  east  point,  and  dredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  all  at  an  esti- 
mated cost  of  $139,669.40.  For  reasons  explained  in  the  report  of 
the  local  ofiBcer  (Annual  Report  of  the  Chief  of  Engineers  for  1898, 
p.  2217),  this  estimate  was  mcreased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on 
August  13,  1901. 
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The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1909,  not  including  outstanding  liabilities,  was 
$166,316.52,  of  which  about  $5,379.84  was  for  mamtenance.  The 
work  done  has  resulted  in  a  more  protected  harbor  and  a  16-foot 
anchorage  area  of  about  26  acres. 

The  expenditures  during  the  year  were  for  incidental  expenses 
and  contingencies. 

The  minunum  mean  low-water  depth  over  the  shoalest  part  of  the 
locality  under  improvement  is  15  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to  -f-1 
foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and 
clearances,  made  by  4  tugs  and  5  schooners,  with  60  tons  of  cargo, 
valued  at  $6,000,  in  1878,  to  1,250  clearances  and  entrances,  all 
steamers,  with  41,125  tons  of  cargo,  valued  at  $1,253,574,  in  1908. 

The  value  of  the  commerce  of  the  harbor  from  1878  to  1908,  both 
inclusive,  is  estimated  at  $10,615,608. 

The  freight  tonnage  in  1908  was  15  per  cent  less  than  in  1907. 

The  totS  expendituies  by  the  Government  for  this  harbor  to  date 
are  1^  per  cent  of  the  value  of  the  vessel  freight  received  and  shipped 
during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$8,232.  This  amoimts  to  $0.20  per  ton  of  vessel  freight  ror  the  year 
1908,  and  to  0.66  per  cent  of  the  value  of  this  freight.  Further 
details  of  these  comparisons  may  be  seen  in  Table  4,  Appendix  III, 
of  this  report. 

Effect  of  project  on  freight  rates:  There  are  no  railroads  running 
to  this  harbor,  and  the  only  means  of  transportation  is  by  water,  so 
that  no  comparison  can  be  made  with  railroad  charges. 

In  the  original  condition  of  tiie  bay  a  small  commercial  business 
could  have  been  transacted  by  means  of  tugs  or  other  vessels  of  small 
draft  at  risk  of  exposure  to  storms,  and  logs  could  have  been  rafted  to 
other  ports  on  the  lake,  also  at  risk  of  loss,  to  be  sawed  into  lumber; 
but  the  present  commerce  of  this  port  could  not  have  been  carried  on. 

The  United  States  improvements  have  therefore  been  an  indispen- 
sable agencv  in  the  development  of  business  where  none  previously 
existed,  and  this  may  be  of  greater  value  and  importance  than  a  sim- 
ple reduction  of  rates. 

The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  repairs  and  maintenance  as  necessity  arises. 

For  reports  or  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  559,  where  references  are  given; 
also  page  648  of  Annual  Report  of  Chief  of  Engineers  for  1908. 

July  1,  1908,  balance  unexpended $6, 079. 02 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 45. 54 

July  1, 1909,  balance  unexpended 6,033.48 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1,  1909 2, 000. 00 

SuDmitted  in  compliance  with  requirements  of  eundiv  civil  act  of  Jime 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  III.)  r^  T 
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g.  Harbor  at  Aaate  Bay,  Minnesota. — ^This  harbor,  situated  on  the 
north  shore  of  Lake  Superior,  27  miles  northeast  of  Duluth,  Minn.,  is 
an  important  shipping  port  for  iron  ore  and  lumber  and  a  harbor  of 
refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  with 
18  feet  or  more  at  mean  low  water  over  the  greater  portion  of  the 
harbor,  but  the  harbor  was  exposed  to  storms  from  the  southwest 
and  to  reverse  swells  from  severe  northeast  storms. 

The  approved  project  of  January  4,  1887,  was  to  construct  two 
breakwater  piers  on  a  line  toward  each  other  from  the  eastern  and 
western  points  of  the  bay,  to  be  1,000  and  900  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extremities  and  inclos- 
ing an  area  of  109  acres. 

In  1899  the  total  ultimate  length  of  the  easterly  breakwater  was 
increased  by  50  feet. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  (see  Annual  Report  of  the  Chief  of  Engineers  for  1887)  on 
account  of  higher  prices. 

The  amount  expended  on  the  approved  pr4>ject  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  not  including  outstanding  lia- 
bilities, was  $250,896.78,  of  which  about  $16,839.25  was  applied  to 
the  maintenance  of  the  improvement. 

The  amoimt  expended  during  the  year  was  for  incidental  expenses 
and  contii^encies. 

The  project  was  completed  on  November  1,  1901,  and  fulfills  very 
effectually  the  purpose  for  which  it  was  designed. 

The  depth  at  the  entrance  is  over  50  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  docks  in  safetv. 

The  usual  variation  of  water  level  extends  from  about  0  to  about 
4- 1  foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  174  arrivals  and 
clearances  of  vessels  in  1885,  with  263,437  tons  of  freight,  valued  at 
$876,613,  to  2,034  arrivals  and  clearances  in  1908,  with  6,688,602 
tons,  valued  at  $16,941,624. 

The  total  value  of  the  commerce  of  this  port  from  1887  to  1908, 
both  years  inclusive,  is  $204,511,992. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-eighth  of  1  per  cent  of  the  value  of  the  vessel  freight  re- 
ceived and  shipped  during  the  period  covered  by  these  expen(utures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest  on  cost  of  improvement,  and  depre- 
ciation, is  approximately  $14,808.  This  amounts  to  $0,002  per  ton 
of  the  vessel  freight  for  the  year  1908  and  to  0.87  per  cent  of  the 
value  of  this  freight,  and  is  one-ninth  of  1  per  cent  of  the  saving  in 
the  cost  of  transportation  on  this  freight  by  water  as  compared  with 
rail  rates.  Details  of  these  comparisons  may  be  seen  in  Table  4, 
Appendix  1 1  2,  of  this  report. 

JBffect  of  project  on  freight  rates:  It  is  estimated  that  the  saving 
in  cost  of  transportation  by  water  as  compared  with  that  by  rail  for 
the  receipts  ana  shipments  of  this  harbor  is  approximately  $1.94  per 
ton,  which  amounts  to  about  $13,000,000  for  the  year  1908.  This  is 
three-fourths  of  the  value  of  the  receipts  and  shipments  for  the  same 
year.    The  government  improvements  have  been  an  indispensable 
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aid  to  this  commerce.  (See  the  following  report  for  harbor  at  Duluth, 
Mimi.,  and  Superior,  Wis.) 

The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  repairs  and  maintenance. 

For  reports  or  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  561,  where  references  are  given. 

July  1, 1908,  balance  unexpended 15,906.62 

June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 
improvement 16. 71 

July  1,  1909,  balance  unexpended *  5,889.91 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1 ,  1909 2, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1  2.) 

5.  Harbor  ai  Duluth,  Minn.,  and  Superior,  Wis. — ^Previous  to  the 
Annual  Report  of  1897  this  harbor  was  reported  on  imder  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3,  1896,  unified  these  haroors  under  tne  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,130,553. 

This  harbor  consists  of  the  Duluth  Canal,  the  Wisconsin  Entrance, 
Superior  Bay,  Allouez  Bay,  St.  Louis  Bay,  and  St.  Louis  River  to  the 
limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from  the 
original  natiffal  entry,  which  before  improvement  was  obstructed  by 
shirting  bars  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  a  natiu'al  channel  throiigh  them  where  the  depth  was  greater, 
but  variable.  Depths  given  in  this  report  are  referred  to  low-water 
datum,  which  is  a  mean  low-water  level. 

The  project  adopted  bv  the  act  of  March  3,  1881,  previous  to  the 
present  one,  was  for  16-foot  navigation.  This  was  practically  com- 
pleted July  1,  1897,  and  resulted  in  giving  a  good  16-foot  navigation 
through  the  natural  or  Wisconsin  Entry,  through  the  artificial 
Dulutn  Canal,  over  the  Duluth  Basin  of  104  acres,  along  and  parallel 
to  the  principal  dock  lines  of  Duluth  and  Superior  in  Superior  and  St. 
Louis  bays,  and  up  the  St.  Louis  River  to  New  Duluth,  near  the  head 
of  navigation  of  tne  river,  with  well-defined  channels  of  from  85  to 
300  feet  in  width. 

The  amount  expended  on  the  project  of  March  3, 1881,  and  projects 
prior  to  operations  under  existing  project  was  $1,548,183. 

The  present  project,  authorized  oy  the  act  of  June  3,  1896,  and  by 
the  modifications  of  August  14,  1896,  and  May  9,  1901,  provided  for 
the  widening  and  deepening  to  a  navigable  dfepth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  Allouez  Bay  and  St.  Louis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  jimctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth 
Canal  and  Wisconsin  Entrance  and  finishing  them  oflf  with  concrete 
superstructures  built  of  monolithic  blocks. 
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The  estimated  cost  of  the  work  was  $3;130,553,  but  this  referred 
only  to  the  deepening  of  the  channels  and  basins  by  dredging.  Tliis 
has  been  done  at  much  less  than  the  estimated  cost,  permitting  the 
purchase  of  lands  to  the  extent  of  $106,561.19,  the  rebuildingof  the 
Duluth  Canal  piers  at  a  cost  of  over  $650,000,  including  i)rice  of  land, 
and  leaving  a  balance  of  about  $275,000  toward  the  rebuilding  of  the 
piers  at  the  Wisconsin  Entrance,  imder  construction  from  1903  to  1906. 

Fiffther  modified  by  project  adopted  by  act  of  June  13^  1902,  at 
Superior  Entry,  Wisconsin,  with  all-concrete  construction,  mcreasing  , 
the  original  estimate  bv  $650,000. 

The  present  project  has  been  further  modified  and  enlarged  by  the 
act  of  March  2,  1907,  in  accordance  with  the  report  submitted  in 
House  Document  No.  82,  Fifty-ninth  Congress,  second  session,  which 
provides  for  excavation  of  the  lake  approach  to  the  Duluth  entrance 
to  30  feet  for  a  width  of  300  feet,  at  a  cost  of  $10,000,  and  the  follow- 
ing work  at  Superior  Entry:  (a)  Building  a  concrete  revetment  pier 
on  the  north  side  of  entrance,  similar  to  one  already  built  in  1904,  on 
the  south  side  under  the  project  before  present  modification,  these  two 
revetments  500  feet  apart  and  terminating  near  the  lake  shore  of  Wis- 
consin Point;  (b)  building  two  converging  breakwaters  from  the 
shore  out  to  the  30-foot  depth,  with  an  opening  of  600  feet  on  line 
with  the  axis  of  the  inner  entrance,  to  be  of  rubole  mound  construc- 
tion, terminating  in  a  crib  and  concrete  pier  at  outer  end  and  a  pile 
pier  at  inner  end;  (c)  dredging  between  the  breakwaters  to  form  a 
channel  600  feet  wide  and  30  feet  deep,  and  further  dredging  to  form 
a  stilhng  basin;  (d)  dredging  channel  oetween  revetments  to  a  depth 
of  24  feet;  (e)  protecting  the  shore  Une  by  riprap;  and  (f)  widening 
the  Superior  rront  channel  inside  the  naroor;  estimated  to  cost 
$1,703,000.  The  said  act  also  provided  for  additional  dredging  near 
the  draw  span  of  the  Northern  Pacific  Railroad  bridge  at  an  esti- 
mated cost  of  $55,500. 

The  present  project  has  been  further  modified  and  enlarged  by  the 
act  of  May  28,  1908,  which  provides  for  the  expenditure  of  moneys 
heretofore  appropriated  for  the  harbor  for  dreaging  inside  the  Dti- 
luth  entrance,  in  accordance  with  a  report  in  House  Document  No. 
221,  Sixtieth  Congress,  first  session.  This  report  recommended  the 
enlargement  by  about  209  acres  of  the  anchorage  area  of  the  Duluth 
Basin,  by  dredging  to  a  depth  of  22  feet,  low-water  datum,  an  esti- 
mated amount  of  4,590,000  yards,  at  a  cost  of  $550,800.  Tnese  sev- 
eral modifications  have  a  combined  estimated  cost  of  $2,319,300,  and 
together  with  the  first  estimate  of  $3^130,553  makes  a  total  estimated 
cost  of  $5,449,853  for  the  present  project  and  its  modifications. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  exclusive  of  outstanding  Uabilities, 
was  $4,392,972.83,  of  which  $466,030  was  expended  for  maintenance. 

Operations  during  the  fiscal  year  ending  June  30,  1909^  include  the 
following: 

The  extension  of  the  Duluth  Harbor  Basin,  authorized  by  act  of 
May  28, 1908,  was  commenced  July  8, 1908,  and  vigorously  prosecuted 
by  the  contractors  until  the  close  of  the  season,  six  dipper  dred^ 
being  employed  at  one  time.  The  work  was  resumed  on  the  opening 
of  navigation  in  1909,  and  is  now  in  progress.  The  results  accom- 
plished to  June  30, 1909,  are  the  dredging  of  1,716,567  yards  at  a  con- 
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tract  cost  of  $180,239.54,  giving  a  depth  of  22  to  24  feet,  extending 
the  area  of  the  basin  by  66  acres,  and  giving  a  total  area  in  the  basin 
to  date  of  about  237  acres.  This  is  new  work.  The  present  contract 
wiU  be  completed  before  the  end  of  this  season,  with  a  total  contract 
cost  of  about  $200,000,  which  is  expected  to  increase  the  area  to  a 
total  of  about  245  acres. 

Enlargement  of  East  Gate  Basin, — Private  dredging  of  sand  for 
dock  filling  was  carried  on  for  a  number  of  years  at  the  easterly  side 
of  the  East  Gate  Basin  (near  the  Interstate  bridge),  under  permits 
from  the  Secretary  of  War  and  the  supervision  of  the  district  officer. 
About  850,000  yards  of  sand  were  thus  removed  without  cost  to  the 
United  States,  and  enlarged  the  turning  basin  by  about  39  acres, 
but  left  an  uneven  bottom,  obstructed  by  shoals.  To  render  this 
area  available  for  navigation  the  shoals  have  been  removed  by  the 
United  States,  between  the  dates  of  June  25,  1908,  and  August  11, 

1908.  The  amount  dredged  was  99,966  yards,  at  a  contract  cost  of 
$1 1,995.92,  and  gave  a  depth  of  21  to  25  feet.  This  is  new  work,  and 
adds  much  to  the  safety  of  navigation  in  the  approach  to  the  bridge. 

Removal  of  shoals, — Dredging  for  the  removal  of  shoals  from  several 
of  the  channels  of  this  harbor  was  conmienced  June  22,  1909,  and  at 
the  close  of  the  fiscal  year  amounted  to  43,904  yards,  and  a  contract 
cost  of  $5,927.04.     This  work  is  expected  to  be  completed  in  July, 

1909,  at  a  total  cost  of  about  $20,000,  and  wiD  give  a  good  navigable 
depth  of  more  than  20  feet.  This  work  was  for  the  purpose  of 
maintenance. 

Superior  Entry  improvement, — During  the  fiscal  year  operations 
were  in  progress  which  nearly  completed  the  north  concrete  revet- 
ment; contract  work  on  the  construction  of  the  north  rubble  mound 
breakwater  was  prosecuted;  a  quantity  of  riprap  was  removed  from 
the  old  channel  and  placed  in  the  south  rubble  mound  breakwater 
by  United  States  plant;  timber  cribs  for  the  seaward  ends  of  the 
two  breakwaters  were  completed,  and  will  be  sunk  in  place  later; 
a  trench  has  been  excavated  in  the  lake  for  the  cribs,  some  of  the 
bearing  piles  for  these  cribs  have  been  driven  and  cut  off;  a  number 
of  concrete  footing  blocks  have  been  built  to  be  placed  on  the  cribs; 
a  new  steel  tug  has  been  completed;  and  additional  plant  has  been 
constructed  by  the  United  States  for  use  on  construction  work.  The 
cost  of  the  foregoing  operations  was  $298,447.30,  of  which  $23,467.78 
was  for  administration.     The  foregoing  is  new  work. 

The  work  done  under  the  existing  project  up  to  the  close  of  the 
past  fiscal  year  has  been  as  follows: 

The  dredging  of  channels  and  basins,  which  was  in  operation  for 
six  seasons  under  continuous  contract  and  completed  m  1902,  re- 
moved 21.697,243  yards  of  material,  and  gave  17  miles  of  dredged 
channels  rrom  120  to  600  feet  in  width,  and  basins  for  anchorage 
and  for  turning  at  the  junctions  of  channels  and  in  the  vicinity  of 
bridges  of  an  aggregate  area  of  about  360  acres,  all  of  a  depth  of  20 
feet  or  more  at  low  water.  Since  then  the  lake  approach  to  the 
Duluth  Canal  has  been  deepened  to  30  feet  or  more  for  a  width  of 
330  feet.  The  lake  approach  to  the  Superior  Entry  has  been  deepened 
to  30  feet  or  more  for  a  width  of  350  feet.  Channels  have  been 
widened  in  St.  Louis  Bay  to  adapt  them  to  the  reconstructed  spans 
of  the  Northern  Pacific  bridge,  which  have  recently  been  enlarged 
and  altered  in  position.  i 
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The  East  Gate  Basin  has  been  enlarged  to  the  extent  of  39  acres, 
as  stated  elsewhere,  ^ving  increased  facilities  for  the  passage  of 
vessels  through  the  Duluth-Superior  bridge,  and  for  turning  from 
the  Rice  Point  channel  to  the  Superior  Front  channel. 

The  Duluth  Harbor  Basin  is  bein|g  extended  in  order  to  provide 
for  much-needed  anchorage  facilities.  The  projected  amount  of 
such  extension,  as  recommended  by  the  Board,  is  209  acres.  On 
June  30,  1909,  there  had  been  66  acres  dredged,  which  is  about  31 

Eer  cent  accomplished  of  the  entire  amoimt.  The  government 
arbor  line  in  front  of  Minnesota  Point  has  been  moved  mshore  to  a 
distance  of  750  feet  by  the  Secretair  of  War  in  order  to  provide  the 
room  necessary  for  this  extension  of  the  basin. 

The  maintenance  of  these  channels  has  been  kept  up  by  the  removal 
of  shoals,  and  a  maximum  draft  of  20  feet  at  mean  low  water  could 
be  carried  through  any  and  all  of  them  on  June  30, 1909.  The  usual 
variation  of  water  level  extends  from  about  0  to  H- 1  foot  above  low- 
water  datum.  The  head  of  navigation  is  at  the  foot  of  the  rapids 
just  above  the  village  of  Fond  du  Lac,  on  the  St.  Louis  River,  about 
20  miles  from  Lake  Superior. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

The  land  needed  for  the  improvement  at  the  Wisconsin  Entrance, 
the  mouth  of  the  Nemadji  River,  and  a  marshy  island  in  the  St. 
Ijouis  River,  was  obtained  by  condemnation  proceedings,  at  a  cost  of 
$42,795.94. 

A  small  parcel  of  land  at  the  end  of  Grassy  Point  and  certain  lands 
in  Spirit  Lake  were  purchased,  at  a  cost  of  $3,146.20. 

A  site  for  a  boat  yard  on  Minnesota  Point,  near  the  Duluth  Canal, 
was  acquired  by  purchase  and  condemnation,  at  a  total  cost  of  $7,200, 
and  the  vacation  of  a  portion  of  a  street  was  effected  through  the  city 
authorities^  which  was  foimd  necessary  in  order  to  carry  out  a  proper 
system  of  improvement.  This  property  has  now  been  improved  by 
building  a  bulkhead  and  a  lanoing  pier,  dredging  a  slip,  filUng  the 
yard  with  sand,  moving  the  four  government  buildings,  which  had 
been  occupying  leased  ground  at  the  foot  of  Seventh  avenue,  and  by 
fencing  in,  paving  a  roadway,  and  surfacing  and  seeding  for  grass. 
The  cost  of  this  improvement  has  been  about  $17,750. 

New  piers  were  built  for  the  Duluth  Canal.  These  piers  have  been 
equipped  with  67  iron  lamp-posts,  and  the  city  furnishes  the  electric  cur- 
rent for  lighting  the  same  during  the  season  of  passenger  travel  by  lake. 

Concrete  walls  inclosing  the  government  lands  at  the  Duluth  Canal 
were  built  and  the  tracts  filled  to  grade,  requiring  the  deposit  of  about 
50,000  cubic  yards  of  material. 

The  construction  of  an  engineer  building  on  the  government  land 
north  of  the  canal  for  offices  and  a  watchman's  house  has  been  com- 
pleted, at  a  cost  of  about  $25,000.  On  May  1,  1906,  the  rented  office 
rooms  were  given  up  and  the  new  building  occupied*  It  is  a  substan- 
tial building,  conveniently  near  the  harbor  and  United  States  vessel 
yard,  and  well  adapted  to  office  purposes.  The  parking  of  the  canal 
grounds  and  the  const-ruction  of  additional  concrete  walk  to  protect 
the  grounds  from  flooding  by  storms  have  been  completed. 

At  the  Wisconsin  Entrance  (known  also  as  the  Superior  Entry) 
the  replacing  of  the  old  piers  by  new  ones  of  concrete  construction 
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was  begun  in  1903.  ^  About  one-half  of  the  south  pier  was  completed 
in  1904.  A  description  of  the  method  of  construction  may  be  seen  in 
Appendix  AAA,  page  3779,  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904.  During  the  following  two  years  but  little  was 
accomplished  in  the  way  of  construction  at  the  Superior  Entry  on 
account  of  the  destruction  of  protective  works  by  storms.  Work  on 
the  concrete  piers  was  ordered  discontinued  by  the  Chief  of  Engineers 
August  21,  1906,  pending  the  consideration  or  a  report  by  a  board  of 
engineers. 

Work  on  the  modified  project,  in  accordance  with  the  act  of  March 
2, 1907,  was  commenced  in  the  spring  of  1907,  and  has  been  in  progress 
since  that  time.  The  results  accomplished  are  stated  in  detail  else- 
where in  this  report  and  in  the  annual  reports  for  previous  years.  Up 
to  Jime  30,  1909,  about  44  per  cent  of  this  projected  improvement 
has  been  accomplished. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  (1908)  amounted  to  23,797,162  tons  (of  2,000 
pounds),  valued  at  $223,114,320,  and  from  the  beginning  of  improve- 
ments by  the  Government  in  1867  to  1908,  inclusive,  the  vessel  freight 
entering  and  departing  has  amounted  to  265,979,134  tons  (of  2,000 
pounds),  valued  at  $3,103,779,620. 

It  is  beUeved  that  the  tonnage  of  Duluth-Superior  Harbor  is  now 
exceeded  by  that  of  but  two  ports  in  the  United  States — New  York 
and  Philadelphia. 

The  vessel  freight  of  Duluth-Superior  Harbor  for  1908  was  57  per 
cent  of  the  amount  which  passed  the  Sault  locks  the  same  year. 

For  a  comparison  between  the  cost  of  improvements  and  the 
volume  of  commerce,  it  may  be  stated  here  that  the  total  amount  of 
money  expended  by  the  Government  on  the  improvement  of  this 
harbor  from  the  commencement  of  work  in  1867  up  to  June  30,  1909, 
is  $5,941,155.83.  The  vessel  freight  received  and  shipped  at  this 
port  during  the  same  period  was  265,979,134  tons,  and  its  market 
value  was  $3,103,779,620.  From  this  it  appears  that  the  cost  of 
government  improvements  has  been  less  than  one-fifth  of  1  per  cent 
of  the  value  of  the  freight  transported. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest  on  the  total  cost  of  improvements  to 
date,  and  depreciation,  is  approximately  $284,852.  This  annual 
expense,  when  compared  with  tne  commerce  of  the  harbor,  amoimts 
to  about  1  cent  for  each  ton  of  the  vessel  freight  for  the  year  1908. 
Compared  with  the  value  of  the  commerce  the  annual  expense 
amoimts  to  about  one-eighth  of  1  per  cent  of  the  value  of  the  ves- 
sel freight  for  the  same  year.  For  a  further  comparison  it  appears 
that  the  annual  expense  is  only  about  one-half  of  1  per  cent  of  the 
saving  in  cost  of  transportation  by  water  as  compared  with  rail  rates, 
on  the  same  freight  for  the  year  1908.  Further  details  may  be  seen 
in  Table  4,  Appendix  1 1  3,  of  this  report. 

Effect  of  project  on  freight  rates:  It  may  not  be  possible  to  give 
exact  figures  showing  the  effect  of  the  improvements  of  this  harbor 
on  freight  rates,  but  the  following  statements  have  a  bearing  on  the 
question: 

The  average  rate  on  freight  passing  through  St.  Marys  Falls  canals 
in  1908  was  0.69  mill  per  mile  per  ton,  and  the  average  haul  was  842 
miles,  as  shown  by  the  ofiBcial  records.     If  the  same  irreight  had  been 
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carried  by  rail,  the  rate  would  probably  have  been  as  much  as  3  mills 
per  ton-mile,  making  a  diflference  of  2.3  mills  per  ton-mile. 

Assuming  this  difference  to  apply  to  freig:rit  for  Duluth-Sui>erior 
Harbor,  and  that  the  average  ham  is  842  miles,  the  saving  in  cost  of 
transportation  by  water  womd  be  $1.94  per  ton,  and  for  the  23,797,162 
tons  received  and  shipped  at  this  harbor  in  1908  the  saving  in  cost 
amounts  to  about  $46,000^000  in  that  one  year. 

The  saving  in  cost  of  this  large  sum  has,  of  course,  been  made  pos- 
sible by  the  government  improvements,  not  only  at  this  harbor,  but 
at  St.  Marys  River  and  at  other  points  between  here  and  the  Lake 
Erie  ports,  and  it  is  not  kno\^Ti  just  how  much  of  the  above  savinjg 
should  be  credited  to  the  Duluth-Superior  improvements.  It  is  evi- 
dent, however,  that  with  any  reasonable  proportion  of  such  saving  in 
transportation  accredited  to  the  improvements  at  this  harbor,  wmch 
form  an  essential  and  necessary  part  of  the  whole  waterway,  the  cost 
of  such  improvements  must  be  only  a  small  fraction  of  the  saving  in 
freight  rates  effected  thereby.** 

The  foregoing  saving  to  shippers  is  based  upon  a  comparison  of 
existing  rates  of  transportation  by  water  and  rail.  In  addition  to 
this  it  should  be  said  that  the  rail  rates  are  reduced  or  kept  down  by 
the  competition  of  the  waterway,  and  in  that  way  a  further  saving  in 
transportation  is  effected.  The  two  modes  of  transportation  having 
developed  contemporaneouslv  during  the  last  half  centurv,  it  would 
be  hard  to  sav  what  the  railroad  rates  would  be  if  the  Great  Lakes 
waterway  with  its  government  improvements  did  not  exist,  but  there 
is  hardly  room  for  doubt  that  they  would  be  materially  higher. 

The  amoimt  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  consists  or  the  following  items: 

(a)  Dredging  to  complete  anchorage  basin  at  Duluth,  Minn.,  this  work 
being  for  the  extension  of  benefits $360, 800. 00 

(6)  Continuing  improvements  at  the  Superior  Entry,  the  work  proposed 
being  necessary  to  make  the  improvement  available,  as  follows: 
For  completion  of  concrete  superstructure  to  the  breakwater  heads  of 

north  and  south  rubble  mound  breakwaters 60, 500. 00 

For  completing  north  and  south  rubble  mound  breakwaters 255, 530. 00 

Removal  of  old  timber  cribs 19, 000. 00 

Dredging  north  side  of  inner  channel  as  shown  on  sheet  3  (Report 
of  Board  of  Engineers  approved  April  5,  1907) 64, 368. 00 

389,398.00 
Administration  and  contingencies,  20  per  cent 77, 879. 60 

467,277.60 

Grand  total  for  improvement 818, 077. 60 

(c)  For  maintenance 25,000.00 

Total  for  improvenient  and  maintenance 843, 077.  60 

a  A  similar  saving  in  freight  rates  applies  to  other  harbors  in  the  Duluth  district 
which  have  railroad  connections  and  where  harbor  improvements  executed  by  the 
Government  (or  in  part  at  private  cost)  have  opened  up  these  harbors  to  interlake 
navigation  and  commerce.  The  above-named  amount  of  saving  in  cost  of  transporta- 
tion, $1.94  per  ton,  will  be  considered  as  also  appljring  approximately  to  the  harbors 
of  Agate  Bay,  Ashland,  Ontonagon,  Marquette,  Marquette  Bay,  Grand  Marais  (Mich.), 
and  the  local  harbors  of  the  Keweenaw  waterway,  subject  to  more  or  less  error,  accord- 
ing to  different  local  conditions,  such  as  the  class  of  freight,  its  destination,  number 
of  competing  railroads,  facility  of  handling  freight  by  boat  and  by  rail,  etc.  (See 
Table  4,  Appendix  1 1  3,  of  this  report.) 
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With  regard  to  the  maintenance  of  improvements  in  this  harbor, 
it  is  believed  that  this  could  be  advantageously  provided  for  by  an 
annual  allotment. 

With  49  miles  of  harbor  frontage,  17  miles  of  20-foot  channels, 
and  the  handling  of  over  23,000,000  tons  of  freight  in  the  past  year, 
tiiere  is  necessity  for  the  closest  inspection,  by  a  special  patrol  pro- 
vided with  a  steam  tug,  to  prevent  injurious  deposits,  encroachments 
of  wharves  and  other  private  structures,  the  enforcement  of  rules 
regarding  the  rafting  or  logs,  the  anchorage  of  vessels,  the  opening 
of  draws,  and  the  care  of  United  States  property.  These,  with  the 
discovery  and  removal  of  shoals,  repairs  to  government  piers,  the 
care  of  parks,  and  the  collection  of  complete  and  reUable  commercial 
statistics,  which  has  already  proven  of  great  value,  it  is  thought  could 
best  be  cared  for  by  congressional  action  authorizing  allotments  or 
appropriations  to  be  made  on  estimates  submitted. 

For  reports  of  examinations  and  survevs  of  Duluth-Superior 
Harbor,  see  the  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
page  565,  where  references  are  given.  See  also  Aimual  Report  for 
1907,  Appendix  J  J,  page  1833,  and  Annual  Report  for  1908,  page 
648. 

July  1, 1908,  balance  unexpended |762, 735. 72 

Amount  allotted  from  appropriation  by  river  and  liarbor  act  approved 
March  3,  1909 470,000.00 

1, 232, 735. 72 
June  30,  1909,  amoiml  expended  during  fiscal  year: 

For  works  of  improvement $487, 488. 05 

For  maintenance  of  improvement 40,  OCO.  00 

527,488.05 

July  1, 1909,  balance  imexpended 705, 247. 67 

July  1,  1909,  outstanding  liabilities 20, 984. 36 

July  1, 1909,  balance  available 684, 263. 31 

July  1,  1909,  amount  covered  by  imcompleted  contracts  ? 170, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 043, 799. 20 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpenaed  July  1,  1909 843, 000. 00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
Jime  4, 1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  1 1  3.) 

4.  Harbor  at  Port  Winp,  Wis, — ^The  harbor  of  Port  Wing,  formed 
by  the  mouth  of  Flag  River,  is  situated  on  the  south  shore  of  Lake 
Superior,  about  33  miles  from  the  head  of  the  lake. 

Before  improvement  the  depth  at  entrance  v^as  small  and  variable. 
It  was  2  or  3  feet  at  times,  and  at  other  times  the  entrance  was  closed 
entirely. 

Previous  to  government  operations  the  harbor  had  been  improved 
by  private  parties  to  some  extent.  The  entrance  had  been  jettied,  but 
imperfectly  and  with  only  partial  success,  and  dredging  was  necessary 
every  spring  for  removing  a  sand  bar.  Within  the  harbor  much 
dredging  had  been  done  to  accommodate  the  lumber  business. 

In  accordance  with  the  provisions  of  the  act  of  Congress  approved 
March  3,  1899,  a  report  upon  a  survey  of  this  harbor  with  a  project 
for  its  improvement  was  submitted  on  November  20,  1899. 
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This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  nlled  in  with  slabs  and  topped  with  lai^e  rocK.  These  piers 
were  to  be  located  200  feet  apart  and  to  be  800  feet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  he 
dredged  between  the  piers  and  for  500  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  $44,992,  increased  in  1908 
to  $56,539,  on  account  of  imderestimate  for  dredging  in  the  original 
estimate. 

By  act  of  Congress  approved  June  13,  1902,  the  project  was 
adopted;  the  village  of  Port  Wing  conveyed  to  the  United  States 
without  cost  7  acres  of  land  at  the  harbor  entrance  needed  for  the  im- 
provement, and  the  work  of  improvement  was  commenced  in  1903. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1909,  exclusive  of  outstanding  liabilities,  was 
$46,991.66,  of  which  $5,689.71  was  for  maintenance. 

Operations  during  the  vear  consisted  in  dredging  for  the  removal 
of  shoals,  between  the  dates  of  April  22  and  May  3,  1909,  7,015 
yards  at  contract  cost  of  $1,245.16.  This  partially  removed  the 
shoals  and  opened  a  narrow  passage  which  would  accommodate  any 
vessels  wishing  to  do  business  there.  The  dredge  then  proceedea 
to  the  work  of  removing  shoals  elsewhere,  and  later  will  return  and 
complete  the  dredging  or  shoals  at  Port  Wing. 

The  following  results  have  been  accomplished:  The  two  entrance 
piers  built,  with  lengths  of  800  and  601  feet^  respectively;  45  feet  of 
pile  revetment  at  the  inner  end  of  the  east  pier;  dredging  which  gave 
an  entrance  channel  15  feet  deep  at  low  water,  100  feet  wide,  and 
extending  from  deep  water  in  the  lake  through  to  a  distance  of  200 
feet  inside  of  the  inner  end  of  the  east  pier;  a  portion  of  the  turning 
slip,  extending  70  feet  to  the  east,  past  the  inner  end  of  the  east  pier, 
with  a  width  of  80  feet  and  a  depth  of  14  to  16  feet;  a  pile  revetment 
100  feet  long  at  the  inner  end  of  the  west  pier,  and  maintenance  of 
improvement  by  dredging  of  shoals  and  repairs  to  the  piers. 

A  maximum  draft  of  14  feet  can  be  earned  June  30,  1909,  at  mean 
low  water  over  the  shoalest  portion  under  improvement.  The  usual 
variation  of  water  level  extends  from  mean  low  water  (low-water 
datum)  to  1  foot  above  datum.  The  entrance  piers  have  b^n 
effective  in  reducing  shoaling  very  materially. 

Private  dredging  extended  a  navigable  channel  to  a  distance  of 
about  2,500  feet  southerly  from  the  entrance,  and  this  improvement 
marked  the  limit  of  navigation  on  Flag  River.  This  stretch  of  river 
has  been  redredged  from  time  to  time  oy  private  enterprise,  and  the 
lower  portion  has  an  available  depth  of  probably  14  feet  for  a  short 
distance  from  the  entrance,  while  the  upper  portion  is  now  badly 
shoaled. 

The  vessel  freight  of  this  harbor  was  64  arrivals  and  departures, 
with  31,127  tons  (of  2,000  pounds),  valued  at  $305,000,  in  1901,  and 
288  arrivals  and  departures,  with  23,100  tons  (of  2,000  pounds), 
valued  at  $312,941,  in  1908. 

The  freight  tonnage  in  1908  was  but  22  per  cent  of  that  for  the 
previous  year,  owing  to  the  general  business  depression. 

The  total  freight  of  this  port  for  the  six  years  1903  to  1908,  inclu- 
sive, since  the  date  of  commencement  of  government  improvements, 
was  299,294  tons  of  2,000  pounds. 
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The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  only  IJ  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  improvements  at  this  harbor, 
consisting  of  maintenance,  interest,  ana  depreciation,  is  approxi- 
mately $3,426.  This  amounts  to  1  cent  per  ton  of  the  vesesl  freight 
for  1908,  and  to  l^V  P®r  c^nt  of  the  value  of  this  freight.  Further 
details  may  be  seen  in  Table  4,  Appendix  1 1  4,  of  this  report. 

Effect  of  project  on  freight  rates:  This  harbor  has  only  water 
transportation  for  the  movement  of  its  freight,  and  for  this  reason  no 
comparison  can  be  made  with  freight  charges  by  railroad. 

The  construction  of  a  harbor  here  has  oeen  an  essential  factor  in 
the  development  of  the  commerce  of  Port  Wing.  There  was  no  com- 
merce to  mention  previous  to  these  improvements.  In  1907  it 
amounted  to  nearly  a  million  doUars. 

The  principal  sawmill  of  this  place,  which  had  shut  down  in  June, 
1905,  as  noted  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1905,  page  1990,  resumed  operations  in  the  spring  of  1907,  with  a 
prospect    for    continuous   work    for    many  years.     Other   timber 

Erodiicts  and  a  good  brownstone  quarry  add  materially  to  the  vessel 
usiness. 

A  revised  estimate  gives  $15,237  as  the  amount  rec[uired  for  com- 
pleting the  approved  project.  Details  may  be  seen  in  the  report  of 
the  district  officer  for  1908. 

It  is  proposed  to  expend  the  sum  recommended  to  be  appropriated 
for  this  harbor  for  the  completion  of  the  project,  consistmg  mainly 
of  dredging  to  give  fuU  dimensions  of  channels,  and  for  maintenance 
in  removing  shoals  and  for  repairs  to  the  entrance  piers.  These  ex- 
penditures will  result  in  an  extension  of  the  benefits  to  navigation. 

A  more  detailed  description  of  the  harbor  may  be  seen  m  House 
Document  No.  114,  Fifty-sixth  ConCTess,  first  session,  and  in  BuUetin 
No.  18,  Survey  of  the  Northern  and  Northwestern  Lakes,  page  75. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  568,  where  references  are  given. 

July  1,  1908,  balance  unexpended $0.34 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 5,000.00 

July  1, 1909,  balance  imexpended 5,000.34 

July  1,  1909,  outstanding  liabilities 100.00 

July  1,  1909,  balance  available 4, 900. 34 

July  1,  1909,  amount  covered  by  uncompleted  contracts 4, 400. 00 

Amount  (estimated)  required  for  completion  of  existing  project 15, 237. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 20, 237. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1 4.) 

6,  Harbor  at  AsTHand.  Wis. — Ashland  Harbor  is  located  at  the 
head  of  Chequamegon  Bay,  and  originally  had  no  protection  from 


Digitized  by  LjOOQIC 


670  BEPORT  OF  THE  CHIEF  OF  BNGINEEBS,  TJ.   S.  ARMY. 

the  waves  which  roUed  mto  the  bay  nor  from  waves  generated  within 
the  bay  itself  by  storms. 

The  natural  depth  at  the  entrance,  and  through  the  bay  up  to 
the  vicinity  of  the  present  harbor  line  along  a  large  part  of  the  city 
front,  was  at  least  19  feet  at  mean  low  water,  requirmg  no  dredging 
except  for  private  slips,  but  for  the  southwest  part  of  the  city  front 
shoaler  water  is  found,  which  required  the  dredging  of  a  public 
channel  in  front  of  the  harbor  line. 

The  original  project,  approved  December  7,  1888,  and  modified 
February  9,  1889,  was  for  the  constructing  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  in  front  of  the 
wharves  of  the  city. 

The  original  estimates  of  cost  were,  for  dredging,  $65,540;  for 
breakwater,  $165,760. 

The  act  of  March  3,  1899,  added  to  this  project  by  authorizing  an 
extension  of  the  breakwater  to  the  shore,  thus  requiring  the  ultimate 
construction  of  10,200  feet  of  breakwater.  The  emergency  river  and 
harbor  act  of  June  6,  1900,  provided  that  the  appropriation  already 
made  should  be  expended  in  building  a  shore  spur  4,700  feet  in  length 
from  a  point  2,600  feet  east  of  the  prolongation  of  the  present  break- 
water and  parallel  thereto.  This  again  changed  the  project,  adding 
greatly  to  tne  total  length  of  breakwater  to  be  constructecl  and  largely 
to  the  total  expense. 

The  total  amount  expended  on  this  project  and  its  modifications  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1909,  not  including  out- 
standing liabilities,  is  $456,820.22,  of  which  amount  $261,555.06  has 
been  applied  to  the  maintenance  of  the  improvement. 

Under  this  project  and  its  two  modifications  there  have  been  con- 
structed 7,454  feet  of  breakwater  on  the  original  line  and  842  feet  on 
the  line  fixed  by  the  act  of  June  6,  1900. 

Of  the  7,454  feet  on  the  original  line  91  feet  is  detached  and  uncom- 
pleted work  near  shore  and  7,363  feet  is  completed  breakwater  in  one 
piece. 

The  pile,  slab,  and  rock  breakwater  on  the  original  line  is  in  very 
poor  condition,  and  has  reauired  large  expenditures  for  maintenance. 

The  work  or  revetting  tliis  structure  with  riprap  so  as  to  form  a 

Eermanent  rubble-mound  breakwater,  with  the  old  structure  for  a 
carting,  was  begun  in  May,  1903,  and  has  continued  with  more  or 
less  work  each  vear  up  to  the  present  date,  under  three  successive 
contracts.  Under  eacn  of  these  contracts  the  plant  was  small  and 
the  rate  of  progress  rather  slow,  but  the  low  prices  obtained  under 
competitive  bids  compensated  in  a  measure  for  the  greater  length  of 
time  required.  A  diagram  showing  the  method  or  reenf orcing  the 
breakwater  may  be  seen  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1905,  page  1992. 

Operations  for  the  fiscal  year  consisted  in  the  continuation  of  the 
work  of  revetment  of  the  breakwater,  on  the  above  described  plan, 
from  July  1,  1908,  to  November  18,  when  the  existing  contract 
was  completed.  The  results  accomplished  during  this  i>eriod  was 
the  revetment  of  a  linear  distance  of  1,623  feet  of  the  breakwater, 
which  required  the  placing  of  43,116  tons  of  rock,  at  a  contract  cost 
of  99  cents  per  ton,  or  $42,684.84.     This  work  is  for  maintenance. 

On  June  30,  1909,  the  total  distance  revetted  was  6,905  feet, 
which  is  94  per  cent  of  the  entire  length  of  the  present  breakwater. 
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The  work  done  gives  a  protected  area  of  about  1,600  acres  and 
affords  safe  anchorage  and  dockage  for  a  distance  of  3  miles  along 
the  city  front. 

The  usefulness  of  the  breakwater  was  in  evidence  when  the  north- 
east storm  of  September  2-3, 1905,  caused  considerable  damage  to  the 
village  of  Washbimi,  across  the  bay  from  Ashland,  breaking  in  10  of 
the  doors  of  the  large  flour  shed  of  the  Northwestern  Railway  Com- 
pany and  cutting  away  the  embankment  of  the  railroad  approach, 
while  the  numerous  docks  along  the  Ashland  Harbor  front  under  the 

Srotection  of  the  breakwater  escaped  injury.  This  storm  seriously 
amaged  the  breakwater  itself  along  the  portions  which  had  not  been 
strengthened  by  the  rock  embankment. 

Dredging  by  the  Government  in  the  years  1897,  1903,  and  1907 
constructed  a  channel  which  has  a  length  of  5,760  feet  and  extends  in 
front  of  the  existing  wharves  of  the  city  where  the  original  depth  of 
water  was  not  already  sufficient  for  navigation.  This  channel  now 
has  a  width  of  80  to  120  feet  for  a  depth  of  20  feet  or  more  at  mean 
low  water  and  a  somewhat  greater  width  for  an  18-foot  depth.  The 
width  is  not  as  great  as  it  should  be. 

The  dredgings  from  this  channel  have  been  deposited  alongside  the 
government  breakwater  to  form  an  earth  embankment  and  lessen  the 
amount  of  rock  required  for  the  revetment. 

Easterly  from  the  dredged  channel  the  natural  depth  of  the  bay  in 
front  of  the  harbor  line  is  a  little  more  than  19  feet  at  mean  low  water 
and  sufficient  for  the  present  needs  of  commerce. 

The  usual  variation  of  level  of  the  water  surface  is  from  about  0  to 
+ 1  foot,  referred  to  mean  low  water. 

•The  conmierce  of  this  port  carried  by  vessels  consists  principally  of 
iron  ore  and  lumber  exerted,  and  coal,  mineral  oil,  and  general  mer- 
chandise imported.  (With  the  conmierce  of  Ashland  are  included 
the  towns  of  Washburn  and  Bayfield,  unless  otherwise  stated.) 

The  commerce  has  increased  during  the  twenty-two  years  the  har- 
bor has  been  under  improvement  by  the  United  States  from  892  ar- 
rivals and  clearances,  with  cargo  tonnage  of  1,400,000  tons  (of  2,000 
pounds),  in  1887,  to  1,490  arrivals  and  clearances,  with  cargo  tonnage 
of  3,658,530  tons  (of  2,000  pounds),  valued  at  $17,738,143,  in  1908. 
The  total  commerce  from  1887  to  1908,  inclusive,  is  estimated  at 
73,607,250  tons  (of  2,000  pounds),  valued  at  $526,624,067,  exclusive 
of  logs  towed  in  rafts. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  only  one-eleventh  of  1  per  cent  of  the  value  of  the  vessel  freight 
received  and  shipped  during  the  period  covered  by  these  expendi- 
tures. 

The  annual  exj)ense  of  Government  improvements  at  this  harbor, 
consisting  of  maintenance,  interest,  and  depreciation,  is  approxi- 
mately 823,605  and  amounts  to  $0,006  per  ton  of  the  vessel  freight 
for  1908  (for  Ashland  alone),  to  one-tenth  of  1  per  cent  of  the  value  of 
this  freight,  and  to  one-third  of  1  per  cent  of  the  saving  in  the  cost  of 
transportation  on  the  same  freight,  by  water  as  compared  with  rail 
rates.  Further  details  of  these  comparisons  may  be  seen  in  Table  4, 
Appendix  1 1  5,  of  this  report. 

Effect  of  project  on  freight  rates:  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.94  per  ton,  which  is 
more  than  $6,000,000,  for  the  business  of  this  port  in  1908.     (See 
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also  page  633  of  Annual  Report  of  Chief  of  Engineers  for  1908,  and 
Table  3  of  Appendix  J  J  6.) 

The  protection  to  the  commerce  of  Ashland  alone  afforded  by  gov- 
ernment improvements  is  fully  stated  in  another  part  of  this  report. 

The  extension  of  the  breakwater  for  a  distance  of  637  feet  to  the 
west,  as  required  for  completion  to  the  projected  length  of  8,000  feet, 
has  been  delayed  for  some  years  past  in  order  to  strengthen  the  por- 
tion already  built.  It  is  now  believed  that  the  execution  of  this  ex- 
tension should  be  taken  up  at  once.  The  district  officer  has  submitted 
an  estimate  for  this  extension  (see  Appendix  1 1  5),  in  which  the  de- 
tails of  the  original  plan  are  changed  so  as  to  substitute  for  the  original 
piles  and  slabs  a  rubble  mound,  resting  on  a  fill  of  earth  from  dredging 
deposited  without  cost  to  the  United  States,  the  rubble  mound  to  be 
built  of  rough  quarried  stone,  and  of  simple  construction,  and  to  be 
terminated  at  tne  west  end  by  a  j)ierheaa  built  of  timber,  rock,  and 
concrete,  for  a  landing  and  for  a  suitable  finish  to  the  breakwater,  and 
to  provide  a  base  for  a  light-house  and  fog  signal.  The  cost  of  this 
extension  is  estimated  at  $50,172.  The  original  estimate,  for  the  pile 
and  slab  construction,  was  $25,811,  but  at  current  prices  this  would 
be  increased  to  $64,974,  so  that  the  proposed  modification  in  detail  is 
a  desirable  one  on  account  of  both  permanency  and  economy.  It  has 
accordingly  been  adopted  by  this  office. 

The  amount  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  will  be  applied  as  follows: 

For  improvement  to  widen  channel  to  200  feet $25, 000 

For  extending  breakwater  637  feet  (in  part) 35, 000 

Total  for  improvement 60, 000 

For  maintenance  and  contingencies  (in  addition  to  unexpended  balance) 5, 000 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  to  navigation  and  commerce.  Additional  details  regarding 
the  work  proposed  may  be  seen  in  Appendix  1 1  5. 

References:  Map  in  Annual  Report  of  the  Chief  of  Engineers  for 
1903,  page  1812.  Lake  Survey  chart  of  the  Apostle  Islands,  including 
Chequameffon  Bay,  catalogue  No.  962.  Lake  Survey  Bulletin  No.  18, 
page  41.  For  reports  on  examinations  and  surveys,  see  Annual  Re- 
port of  Chief  of  Engineers  for  1906,  page  570,  where  references  are 
given. 

The  river  and  harbor  act  of  March  3, 1909,  authorized  a  preliminary 
examination  of  "Ashland  Harbor,  with  a  view  to  widening  the  channel 
to  four  hundred  feet,  or  to  such  width  as  may  be  deemed  suitable  for 
the  needs  of  commerce."  Report  thereon  will  be  submitted  to  Con- 
gress at  its  next  session. 

July  1,  1908,  balance  unexpended $64, 412. 84 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 26,000,00 

89,412.84 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement     56, 733. 06 

July  1,  1909,  balance  unexpended 32, 679. 78 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $25, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 311, 500. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 65, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  1 1  6.) 

6.  Harbor  at  Ordonagon,  Mich. — ^The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  6  or  7  feet  depth**  in  1867,  at  which 
time  the  project  for  securing  12  feet  depth  by  Duilding  parallel  piers 
on  either  side  of  the  mouth,  extending  to  the  18-foot  curve  of  depth 
in  Lake  Superior,  and  dredging  a  channel  between  the  piers,  was 
adopted.  Estimated  cost,  $363,770.  The  west  pier  was  Duilt  to  a 
length  of  2,675  feet  and  the  east  pier  to  a  length  of  2,315  feet.  This 
brought  the  outer  end  of  the  west  pier  very  nearly  to  the  18-foot 
curve  of  depth,  as  proposed. 

As  far  as  new  work  is  concerned  the  project  has  been  completed 
since  1889,  and  since  then  expenditures  nave  been  only  for  keeping 
a  12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  amoimt  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  not  including  outstanding  liabili- 
ties, is  $378,279.26,  of  which  sum  $93,478.02  has  been  spent  for 
maintenance  of  the  improvements. 

Operations  during  tne  last  fiscal  year  were  for  maintenance,  by 
the  dredging  of  shoals  from  the  entrance.  This  dredging  was  done 
in  May  and  Jime,  1909,  to  the  extent  of  39,257  yards,  at  a  contract 
cost  of  $7,027.  Work  not  completed  at  date  of  this  report.  This 
dredging  has  made  a  narrow  channel  through  the  bars  which  had 
formed,  giving  a  depth  of  15  feet  or  more  for  a  width  of  40  to  50  feet, 
from  the  lake  and  through  the  piers  and  up  to  the  north  end  of  the 
lumber  dock  on  the  west  side  of  the  harbor.  About  13  feet  is  the 
available  depth  up  to  the  north  end  of  the  Commercial  Dock,  on  the 
east  side  of  the  harbor. 

The  amount  of  dredging  done  from  year  to  year  since  the  com- 
pletion of  the  project  lor  maintaining  a  12-foot  depth  through  the 
entrance  is  shown  in  tabular  form  in  Appendix  1 1  6.  From  this  it 
will  be  seen  that  the  amoimt  of  shoaling  previous  to  1905  was  gen- 
erally small,  but  that  for  the  last  five  years  it  has  been  abnormally 
great.  The  cause  of  this  recent  shoaling  is  not  fully  understood,  but 
a  discussion  of  the  subject  may  be  seen  in  House  Document  444, 
Sixtieth  Congress,  first  session,  pages  3-5.  The  floods  which  bring 
down  the  sedunent  do  not  occur  every  year,  as  a  rule,  but  provision 
should  be  made  for  reUeving  the  situation  when  they  do  occur. 

The  usual  variation  of  water  level  extends  from  0  to  + 1  foot  above 
low-water  datum. 

In  1867  there  were  449  arrivals  and  departures,  with  5,000  tons 
of  cargo,  and  in  1908  there  were  366  arrivals  and  departures,  with 
13,049  tons  (of  2,000  pounds)  of  cargo,  valued  at  $254,022. 

a  The  datum  plane  for  these  depths  is  not  known. 
9001~BNQ  1909 13 
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The  commerce  of  this  port  since  the  commencement  of  operations 
by  the  United  States  is  estimated  at  2,808,052  tons  (of  2,000  pounds), 
valued  at  $75,365,517. 

The  amount  of  freight  received  and  shipped  in  1908  was  greater 
by  78  per  cent  than  in  1907,  but  in  value  or  freight  it  was  26  per  cent 
less  than  in  1907. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-half  of  1  per  cent  of  the  value  of  the  vessel  freight  received 
and  shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$19,314.  This  amounts  to  $1.48  per  ton  of  vessel  freight  for  the 
year  1908,  to  7.6  per  cent  of  the  value  of  this  freight,  and  is  76  per 
cent  of  the  saving  in  the  cost  of  transportation  on  this  freight  by 
water  as  compared  with  rail  rates.  Details  of  these  comparisons 
may  be  seen  in  Table  4.  Appendix  116. 

Effect  of  project  on  treignt  rates:  The  estimated  saving  in  cost  of 
transportation  ty  water  over  that  by  rail  is  $1.94  per  ton,  or  $25,315 
for  the  lake  commerce  of  this  port  in  1908.  ^  As  the  former  condition 
of  the  river  was  imsuited  to  navigation,  this  saying  in  freight  rates 
may  be  considered  as  effected  by  United  States  improvements. 

The  amoimt  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  will  be  appUed  as  follows:  For  maintenance, 
consisting  of  dredging  for  the  removal  of  shoals,  repairs  to  piers,  ana 
administration,  $10,000. 

The  work  proposed  is  for  the  purpose  of  making  the  improvements 
available  and  for  extension  of  benefits  to  navigation  and  commerce. 

References:  For  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  571,  where  references 
are  given;  also  page  647  of  Annual  Report  for  1908. 

The  river  and  harbor  act  of  March  3, 1909,  authorized  a  preliminary 
examination  of  Ontonagon  Harbor.  The  questions  under  considera- 
tion are  (a)  whether  the  project  should  be  modified  so  as  to  provide 
for  deeper  dredging  of  the  entrance  channel,  and  (&)  how  far  to  extend 
the  government  dredging  within  the  inner  harbor.  Report  thereon 
will  be  submitted  to  Congress  at  its  next  session. 

July  1,  1908,  balance  unexpended ,..      $831.76 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000.00 

20,83L76 
June  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 
improvement 983. 02 

July  1,  1909,  balance  imexpended 19,848.74 

July  1,  1909,  amount  covered  by  uncompleted  contracts 10, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  1 1  6.) 

7.  Waterway  across  Keweenaw  Point,  from  Keweenaw  Bay  to 
Lake  Superior,  Michigan. — ^This  work  was  formerly  reported  on  as 
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the  Portage  Lake  ^d  Lake  Superior  canals^  across  Keweenaw  Point, 
Michigan. 

Li  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  united  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

At  the  time  of  the  purchase  by  the  United  States  there  was  a  very 
poor  13-foot  navigation;  **  the  channel  was  narrow  and  crooked,  with 
many  sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance 
piers  were  m  a  very  bad  condition;  the  revetments  were  decayed  or 
entirely  gone,  and  there  was  a  tax  on  the  commerce  through  the 
canals  in  the  shape  of  a  tonnage  charge. 

The  original  project,  adopted  January  24,  1887,  was — 

1.  For  a  16-foot  channel  of  70  feet  bottom  width  from  bay  to  lake. 

2.  A  renewal  of  the  canal  revetments. 

3.  A  reconstruction  of  the  piers  at  the  Lake  Superior  entrance  and 
their  extension  to  30  feet  depth  of  water. 

4.  The  extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20-foot 
depth  of  water. 

5.  At  the  proper  time  to  increase  the  channel  depth  to  20  feet,  with 
a  corresponoing  width,  which  should  not  be  less  than  120  feet. 

The  sum  expended  in  the  purchase  of  the  canals,  lands,  etc.,  and  on 
items  1  and  2  of  the  original  project  was  $850,000. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  com- 
plete items  1,  2,  3,  and  4  of  the  above  project  to  the  amount  of 
$1,115,000. 

By  modification  approved  March  15,  1898,  the  width  and  depth 
were  to  be  increased  to  120  feet  and  20  feet,  respectively,  as  originally 
contemplated. 

The  total  amount  expended  on  the  original  project  and  its  modifi- 
cations up  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  not  in- 
cluding outstanding  liabilities,  was  $1,338,431.39,  of  which  about 
$39,000  was  expended  for  maintenance. 

The  entire  project,  including  the  modification  for  20-foot  depth  and 
120-foot  widtn,  was  completed  at  a  cost  of  only  $45,000  in  excess  of 
the  estimate  for  the  16-foot  depth,  or  $715,000  less  than  the  estimated 
cost  of  the  larger  project. 

The  expenditures  during  the  year  were  in  payment  of  dredging  done 
in  June,  1908. 

As  a  result  of  government  improvements  (together  with  the 
earlier  private  improvements)  this  waterway  has  a  clear  width  of 
120  feet  and  a  clear  depth  of  20  feet  at  low  water  datum  (mean  low 
water)  throughout  its  entire  length,  and  with  a  greater  width  on  bends 
in  the  channel. 

The  available  balance  of  the  appropriation  for  improvement  was 
intended  for  renewal  of  the  old  revetments,  but  it  is  bebeved  that  those 
remaining  may  not  need  renewal,  and  the  money  will  be  held  until 
the  necessity  shall  be  demonstrated. 

The  maximum  draft  that  can  be  carried  Jime  30,  1909,  through 
the  waterway  is  20  feet  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  about  0  to  -f  1  foot, 
referred  to  low-water  datum. 

a  The  plane  of  reference  for  this  depth  is  not  known. 
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Certain  important  additional  improvements  have  been  recom- 
mended for  this  waterway,  as  follows: 

A  harbor  of  refuge  near  the  lower  or  easterly  end  of  the  waterway, 
somewhat  similar  to  the  one  known  as  loly  Pond  at  the  up{>er  or 
westerly  end,  where  vessels  can  find  facilities  for  mooring  and  lyin^  in 
safety  during  heavy  weather.  A  preliminary  examination,  tc^emer 
with  surveys,  plans,  and  estimates,  had  been  duly  authorized  and 
reported.  The  report  was  printed  in  House  Document  No.  326,  Sixtieth 
C!ongress,  first  session,  and  attention  is  invited  to  same. 

An  improvement  to  the  upper  entrance  to  the  waterway  has  been 
recommended  by  the  district  officer  and  concurred  in  by  the  divi- 
sion engineer,  namely,  to  deepen  the  stilling  basin — that  is,  the  pro- 
tected area  just  within  the  breakwaters — by  dredging  out  the  snoal 
portions  to  a  minimum  depth  of  22  feet  within  a  radius  of  about 
1,700  feet  from  the  outer  opening  between  the  breakwater  ends  and 
removing  the  outer  portions  of  tne  old  timber  revetment  piers,  which 
are  located  at  the  entrance  from  the  stilling  basin  to  the  canal  {Mx^per, 
to  within  200  or  300  feet  of  the  shore  line  and  about  1,700  feet  from 
the  outer  opening  from  the  lake.  This  would  give  more  room  for 
vessels^  which  is  much  needed  in  making  the  entrance  during  heavy 
windil  m  order  to  right  themselves  after  passing  the  outer  entrance 
and  head  for  the  channel  between  the  revetment  piers. 

At  present  the  distance  from  the  outer  entrance  to  the  channel  is 
so  small  (about  1,280  feet)  and  the  deep  water  in  the  stilling  basin 
is  so  narrow  that  vessels  experience  trouble  in  making  the  inner 
entrance  during  storms.  Since  the  dompletion  of  the  breakwaters  in 
1902  nine  vessels  have  gone  on  the  bottom  within  the  outer  entrance 
on  that  account,  and  nve  of  these  vessels  required  assistance  from 
the  lifensaving  crew.  The  proposed  improvement  would  be  of  great 
value  to  navigation,  and  is  worthy  of  careful  consideration. 

During  the  navigation  season  of  1908  the  commerce  through  the 
waterway  amounted  to  959,738  short  tons  of  height,  valued  at 
$45,072,212.    There  were  also  10,229  passengers  carried. 

This  commerce  is  the  through  commerce  of  the  waterway  only. 
The  local  commerce,  or  commerce  between  ports  within  the  water- 
way and  points  outside,  amounted  to  1,304,176  short  tons,  valued 
at  $32,251,686.  Previous  to  1907  the  through  and  local  conmierce 
was  combined,  therefore  no  comparison  is  made  of  the  commerce  of 
1908  with  previous  years. 

There  was  also  a  small  local  business  between  the  ports  on  the 
waterway  (Houghton,  Hancock,  Dollar  Bay,  Lake  Linden,  HubbeU, 
and  Chassell)  not  included  in  the  foregoing,  the  amount  of  which  is 
not  known. 

Effect  of  project  on  freight  rates:  Based  on  the  above  commerce, 
the  estimated  saving  of  $1.94  per  ton  in  freight  rates  by  water  over 
railroad  rates  amounts  to  two  and  one-half  millions  of  aollars.  This 
business  would  not  be  possible  except  for  the  improvements  to  this 
waterway,  which  the  Government  has  either  executed  itself  or  paid 
for  bv  purchase. 

Thjs  waterway  also  serves  a  useful  purpose  as  a  harbor  of  refu^, 
and  is  much  used  by  vessels  boimd  up  or  down  doing  business  at  me 
head  of  the  lake,  particularly  during  the  stormy  season  in  the  fall  of 
the  year.  As  many  as  46  vessels  have  been  tied  up  at  one  time  at 
Lily  Pond  waiting  for  weather.    By  lessening  the  danger  and  risks 
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of  navigation  in  this  manner,  to  whatever  de^ee,  makes  this  water- 
wav  to  that  extent  a  factor  in  the  reduction  of  cost  of  transportation. 
For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Ei^ineers  for  1906,  page  574,  where  references  are  given; 
also  House  Document  No.  325,  Sxtieth  Congress,  first  session. 

July  1, 1908,  balance  unexpended $4,543.18 

June  do,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      2,736.89 

July  1,  1909,  balance  unexpended 1,806.29 

(See  Appendix  1 1  7.) 

8.  Operating  and  care  of  loaiervxiy  across  Keweenaw  Point  from 
Keweenaw  Bay  to  Lake  Superior,  Michigan. — During  the  fiscal  jear  end- 
ing June  30,  1909,  the  sum  of  $12,000  from  the  permanent  mdefinite 
appropriation  of  July  5,  1884,  as  amended  and  reenacted  b^  section 
6  of  the  river  and  harbor  act  of  March  3,  1909,  was  expended  m  repairs 
to  the  breakwaters,  in  dredging,  in  superintendence  and  general  opera- 
tion of  the  canals,  guarding  against  encroachments  on  the  channels  by- 
private  parties  and  corporations,  on  surveys  and  mapping  of  the  water- 
way, the  coUection  of  conunercial  statistics,  the  cutting  of  trees  from 
government  lands  adjoining  the  waterway  which  had  &en  burnt  over 
m  the  season  of  1908,  and  of  additional  green  timber,  to  the  number 
of  1,804  logs  altogether,  of  hemlock  and  other  timber,  the  sawing  of 
these  logs  mto  timber,  planks,  aud  limiber,  amoimting  to  a  total  of 
162,618  feet  b.  m.,  for  use  in  repairs  to  government  works  on  the 
waterway,  etc. 

An  allotment  of  $16,000  from  the  same  source  for  the  same  pur- 
pose has  been  made  for  the  fiscal  year  ending  June  30,  1910. 
To  June  30,  1909,  $194,207.64  had  been  expended  on  this  work. 
For  further  details  see  report  on  this  work  ty  the  district  officer. 
(See  Appendix  1 1  7.) 

9.  Harbor  at  Marquette,  Mich. — This  harbor,  which  had  a  natural 
depth  of  18  feet  or  more  at  mean  low  water,  afforded  no  protection  to 
vessels  from  easterly  or  northeasterly  storms,  and  projects  were 
approved  in  1867  ana  1887  for  the  construction  of  a  breakwater  com- 
posed of  cribs  filled  with  rock  and  projecting  from  the  shore  into  the 
Day  a  distance  of  3,000  feet.  This  breakwater  was  finished  in  1894 
practically  as  projected,  but  since  its  conmiencement  extensive 
repairs  have  been  made  to  the  superstructure. 

The  amount  expended  up  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  February  27, 
1890.     Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  it  is  now  built  to  a  length  of  2,920  feet,  which  is  97  per  cent 
of  the  entire  length.  It  is  100  feet  short  of  the  end  of  the  old  break- 
water, and  all  that  remains  to  complete  the  existing  project  is  to  build 
a  mernead  and  connect  it  with  the  finished  work. 

The  amount  expended  on  the  new  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  not  including  outstanding  Uabilities, 
was  $200,111.85,  of  which  $19,769.83  was  spent  for  maintenance. 

The  expenditure  during  the  year  was  for  incidental  expenses  and 
contingencies. 
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The  work  done  has  resulted  in  the  protection  of  the  ore,  coal, 
lumber,  and  commercial  docks  from  storms,  and  has  shown  the 
efficiency  of  the  concrete  breakwater. 

A  preliminary  examination  and  a  survey  of  Marquette  Harbor  and 
vicimty,  '*with  a  view  to  ascertaining  whether  further  harbor  of 
refuge  facihties  are  needed,  and  if  so,  at  what  point,"  authorized  by 
the  river  and  harbor  act  approved  June  13,  1902,  were  made  by  the 
district  officers,  who  express  the  opinion  that  greater  refuge  facilities 
are  needed  in  this  vicinity;  that  Marquette  Harbor  is  the  best  place 
for  such  improvement:  and  that  the  additional  shelter  should  be 
secured  by  extending  tne  present  breakwater  for  a  distance  of  1,500 
feet,  at  an  estimated  cost  of  $303,000.  The  reports  on  this  subject 
were  transmitted  to  Congress  by  the  Secretary  of  War  December  16, 
1903,  and  printed  in  House  Document  No.  161,  Fifty-eighth  Congress, 
second  session.  They  are  also  printed  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1904,  Appendix  I  I,  page  2786.  The  do<Hi- 
ment  is  accompanied  by  a  map  of  the  harbor. 

If  provision  be  made  by  Congress  for  this  extension,  no  pierhead 
wiU  be  required  at  the  present  end  of  the  breakwater,  but  before  be- 
ginning the  extension  the  regular  form  of  concrete  superstructure 
would  nave  to  be  continued  over  the  gap  of  100  feet  which  now  re- 
mains. This  would  cost  $6,000,  and  the  money  could  be  taken  from 
the  funds  now  held  in  reserve  for  further  improvement  ($21,391) 
awaiting  the  decision  of  Congress  on  this  matter. 

Between  the  breakwater  and  the  ore  docks  to  the  west  there  is 
generaUy  from  20  to  30  feet  of  water,  except  at  the  northerly  400 
feet  of  the  harbor,  where  the  depth  at  low-water  datum  is  only  14  to 
18  feet.  This  shallow  water  maKes  it  difficult  for  vessels  doing  busi- 
ness at  the  ore  docks  at  the  north  end  of  the  harbor,  besides  somewhat 
restricting  the  area  available  for  harbor  of  refuge  purposes,  and  at 
least  a  portion  of  this  area  should  be  dredged  to  a  clear  depth  of  21 
feet  at  low-water  datum. 

For  the  maintenance  of  the  breakwater  the  sum  of  $10,000  should 
be  appropriated  biennially. 

The  usual  variation  of  water  level  extends  from  0  to  + 1  foot  above 
low-water  datum. 

The  vessel  commerce  of  this  port  was  780  arrivals  and  clearances 
during  the  fiscal  year  ending  June  30, 1872,  with  a  registered  tonnage 
of  370,000  tons,  and  316  arrivals  and  clearances  in  1908,  carrying 
904,979  short  tons,  valued  at  $5,039,917. 

The  total  commerce  from  1867  to  1908,  inclusive,  is  estimated  at 
25,001,977  short  tons,  valued  at  $139,494,336. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-half  of  1  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  tne  period  covered  by  those  expenditures. 

The  commerce  of  the  neighboring  harbor  of  Marquette  Bay,  3  miles 
distant,  is  also  benefited  by  the  improvements  at  Marquette,  as  vessels 
working  at  Marquette  Bay  have  to  run  to  Marquette  for  protection 
in  time  of  severe  storms. 

The  combined  commerce  of  the  two  ports  thus  benefited  consisted 
of  601  arrivals  and  clearances  in  the  calendar  year  1908,  with 
1,644,088  net  registered  tonnage,  and  2,000,222  tons  of  freight  received 
and  shipped,  valued  at  $7,697,898. 
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iTie  total  commerce  of  these  two  ports  from  the  commencement  of 
government  improvements  in  1867  to  1908,  inclusive,  is  estimated  at 
43,169,572  short  tons,  valued  at  $187,592,411. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$37,775.  This  amounts  to  $0.04  per  ton  of  vessel  freight  of  Mar- 
quette for  the  year  1908,  to  three-fourths  of  1  per  cent  of  the  value 
of  this  freight,  and  is  nearlv  2  per  cent  of  the  saving  in  the  cost  of 
transportation  on  this  freight  by  water  as  compared  with  rail  rates. 
Details  of  these  comparisons  may  be  seen  in  Table  4  of  Appendix  1 1 8, 
of  this  report. 

Effect  of  project  on  freight  rates:  Taking  the  estimated  saving  in 
cost  of  transportation  by  water  over  that  by  rail  as  $1.94  per  ton,  as 
per  Table  4  of  this  report,  and  the  amount  of  vessel  freight  in  1908 
as  1,027,715  tons  (exclusive  of  the  business  done  at  Presoue  Isle), 
makes  a  total  saving  of  about  $2,000,000  for  the  one  year.  This  may 
be  said  to  have  been  affected  by  government  improvements,  as  lake 
commerce  could  not  otherwise  be  transacted  at  that  locality. 

It  is  proposed  to  expend  the  appropriation  recommended  and  the 
available  balance  (except  $21,391  held  in  reserve  for  further  im- 
provement) for  maintenance. 

For  reports  of  examinations  and  survevs,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  576,  where  references  are  given. 

The  river  and  harbor  act  oOlarch  3,  1909,  authorized  a  preliminary 
examination  of  Marquette  Harbor,  and  report  will  be  submitted  to 
Congress  at  its  next  session.  Tliis  investigation  was  called  for  with 
a  view  to  determining  the  advisabihty  of  changing  the  direction  of  the 
extension  of  the  breakwater  recommended  under  the  act  of  1902,  but 
not  yet  appropriated  for,  and  removing  some  shoal  areas  by  dredging. 

July  1, 1908,  balance  unexpended |28, 306. 18 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   561. 78 

July  1,  1909,  balance  unexpended 27, 744.  40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Suomitted  in  compliance  witii  requirements  of  s\mdrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1  8.) 

10.  Harbor  of  refuge^  Marquette  Bay,  MicJiiaan, — Marquette  Bay, 
also  known  as  Presque  Isle  Harbor,  is  a  small  bay  within  the  city 
limits  of  Marquette,  north  of  Marquette  Harbor,  and  distant  3  miles 
therefrom. 

The  bay  is  about  IJ  miles  long  and  extends  into  the  shore  about 
one-half  mile.  The  natural  depth  over  the  greater  part  of  this  area 
was  from  18  to  20  feet  at  low  water,  and  dredging  by  the  United 
States  has  not  been  considered  necessary. 

Before  improvement  the  locality  was  fully  exposed  to  storms  from 
the  east  and  northeast,  and  comparatively  little  shipping  was  done. 

A  resolution  of  Congress,  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.    The  results  of  this  survey,  with  estimates 
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amountiD^  to  $20,000  for  breakwater  500  feet  long  and  S50;000  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Document 
No.  318,  Fifty-fourth  Congress,  firat  session. 

The  project  adopted  bv  the  act  of  June  3. 1896,  is  to  build  a  break- 
water 1 .000  feet  in  length  off  Presque  Isle  roint. 

This  oreakwater  was  built  to  its  full  length  in  the  years  1897-1900. 

The  act  of  Congress  approved  June  13,  1902,  provided  that  a  por- 
tion of  the  appropriation  tor  Marquette  Harbor  ''not  exceeding  seven 
thousand  five  hundred  dollars  may  be  expended  in  connectmg  the 
Presque  Isle  breakwater  with  the  shore. " 

Under  this  provision  the  gap  between  the  breakwater  and  shore  was 
closed,  in  the  fall  of  1902,  by  a  timber  pier  216  feet  long  and  100 
linear  feet  of  shore  revetment  constructed. 

No  additional  work  is  proposed  except  for  maintenance. 

The  total  amount  expended  on  the  proiect  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  not  including  outstanding  liabili- 
ties, was  $57,768.16^  of  which  $2,701.82  was  expended  for  mainte- 
nance.   The  expenditures  during  the  year  were  for  contingencies. 

The  work  done  has  enabled  vessels  to  lie  at  the  ore  pier  and  other 
docks  in  the  vicinity  in  ordinary  weather  and  moderate  storms,  and 
shipping  has  increased  greatly. 

This  harbor  is  largely  used  for  commercial  purposes,  but  not  as  a 
harbor  of  refuge. 

Vessels  drawing  19  feet  can  reach  the  ore  pier  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  0  to  + 1  foot  above 
low-water  datum. 

The  lake  conunerce  of  this  port  in  1897  amounted  to  1.100  arrivals 
and  departures,  with  1,095,243  tons  of  freight.  In  1908  tne  lake  com- 
merce amounted  to  285  arrivals  and  departmres,  with  972,507  short 
tons  of  freight,  valued  at  $2,657,981. 

The  total  conmierce  from  1897  to  1908,  inclusive,  is  estimated  at 
18^67,595  short  tons,  valued  at  $48,098,075. 

The  total  expenditures  by  the  Government  for  this  harbor  to  date 
are  one-eighth  of  1  per  cent  of  the  value  of  the  vessel  freight  received 
and  shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  this  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  approximately 
$3,528.  This  amounts  to  $0,004  per  ton  of  vessel  n*ei^ht  for  the  year 
1908,  to  one- third  of  1  per  cent  of  the  value  of  this  freight,  and  is  less 
than  one-fifth  of  1  per  cent  of  the  saving  in  the  cost  of  transportation 
on  this  freight  by  water  as  compared  with  rail  rates.  (See  Table  4, 
Appendix  1 1 10,  of  this  report.) 

Effect  of  project  on  freight  rates:  The  saving  in  cost  of  transporter 
tion  by  water  of  1908  freight  over  the  cost  by  rail,  at  the  estimated 
figure  of  $1.94  per  ton,  as  in  Table  4  of  this  report,  amounts  to 
$1,886,664.  This  was  made  practicable  by  the  government  break- 
water at  this  locality.  This  harbor,  as  already  stated,  is  not  used  for 
purposes  of  refuge,  and  it  may  be  questioned  whether  its  freight  busi- 
ness could  not  have  been  transacted  at  Marquette,  only  3  imles  dis- 
tant, where  the  Government  had  already  constructed  a  harbor. 

It  is  proposed  to  expend  the  available  balance,  together  with  the 
appropriation  recommended,  on  repairs  to  the  breal^ater. 

For  reference  to  reports  on  survey,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  page  307. 
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July  1,  1908,  balance  unexpended 1902.66 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       160. 82 

July  1,  1909,  balance  unexpended 741. 84 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 1  9.) 

11.  Harbor  of  refuge  at  Grand  Marais,  Mich, — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet 
depth  of  water  upon  it  at  low  water.  The  project  for  its  improve- 
ment, adopted  August  5,  1881,  and  modified  December  21,  1894,  has 
for  its  object  a  deep  and  safe  channel  into  the  harbor,  making  it  a  har- 
bor of  refuge.  Tins  object  is  to  be  attained  by  builoing  parallel  piers 
600  feet  apart,  projecting  into  the  lake  to  a  depth  of  22  feet,  and  dredg- 
ing out  an  18-foot  channel  between  them,  connecting  the  deep  water  of 
the  lake  with  that  of  the  harbor,  and  by  closing  up  the  natural  en- 
trance, 5,770  feet  in  width,  by  a  solid  pile  dike,  dnven  with  a  slope 
toward  the  waves  and  stronglj^  braced.  The  proposed  length  of  each 
pier  was  1,800  feet.  The  estimated  cost  of  the  entire  project  was 
$484,000.  The  west  pier  has  now  reached  a  length  of  1,912  feet,  the 
east  pier  1,546  feet,  and  the  pile  dike  is  completed. 

This  dike  was  built  in  1895-1897  to  close  the  natural  entrance,  to 
protect  the  harbor  from  storms,  and  prevent  the  movement  of  sand 
mto  the  harbor.  The  expected  formation  of  a  sand  beach  along  the 
line  of  the  dike  is  partiaUy  realized,  but  much  of  the  dike  is  still 
exposed  to  the  heavy  seas  and  to  damage  by  ice. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1909,  not  including  outstanding  liabilities,  was 
$468,979.73,  of  which  $113,094.44  was  expended  for  maintenance. 

About  3,600  feet  of  the  pile  dike  was  repaired  and  strengthened 
between  September  1,  1904,  and  August  6, 1906,  under  two  contracts, 
at  a  total  cost  (including  administration)  of  nearlv  $54,000. 

It  is  hoped  that  no  further  work  than  this  will  be  necessarv  on  the 
dike,  but  it  is  possible  that  the  riprap  will  settle  into  the  sand  bottom 
by  the  action  of  waves  and  require  additional  rock. 

Dredging  was  done  in  July  and  August,  1908,  for  removing  shoals 
from  the  entrance  channel,  to  the  amount  of  93,933  yards,  at  18|  cents, 
or.$17,612.  which  gave  a  depth  of  18  to  21  feet  at  mean  low  water  and 
a  width  or  200  to  300  feet.  Repairs  to  the  entrance  piers  were  made 
in  May  and  June,  1909,  at  a  cost  of  $484.49,  and  some  extensions  to 
the  sand  fences  west  of  the  entrance  were  made  at  nominal  cost. 
(Details  in  Appendix  1 1  10,  of  this  report.) 

The  usual  variation  of  water  level  extends  from  0  to  -I- 1  foot  above 
low-water  datum. 

In  front  of  the  entrance  to  the  harbor  the  22-foot  curve  of  depth 
has  advanced  lakeward  between  500  and  600  feet  since  the  project 
for  improvement  was  adopted,  and  this  fact  will  entail  some  addi- 
tional expense  for  pier  extension  to  deep  water.  This  would  now 
require  an  addition  of  460  feet  to  the  west  pier  and  794  feet  to  the 
east  pier.  This  would  bring  the  total  cost  of  these  extensions  iip  to 
$149,280 — about  $103,879  more  than  the  original  estimate.    It  is 
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hoped,  however,  that  the  original  estimate  will  finish  the  w^t  pier. 
This  would  stop  the  movement  of  sand  from  the  west  into  the  cnan- 
nel,  and  it  is  possible  that  the  extension  of  the  east  pier  would  not 
then  be  necessary. 

The  commerce  of  this  port  has  increased  from  1,910  tons  in  1887  to 
1,769  arrivals  and  clearances,  with  54,525  short  tons  of  freight,  valued 
at  $2,539,780,  in  1907.  In  1908  there  were  874  arrivals  and  clear- 
ances, with  45,006  short  tons,  valued  at  $1,319,658,  showing  a 
decrease  of  17  per  cent  in  freight  and  48  per  cent  in  valuation  from 
1907. 

The  total  commerce  from  1880  to  1908,  inclusive,  is  estimated  at 
1,435,790  short  tons,  valued  at  $24,357,304. 

The  total  expenditures  by  the  Grovernment  for  this  harbor  to  date 
are  nearly  2  per  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  the  period  covered  by  these  expenditures. 

The  annual  expense  of  government  operations  at  th's  harbor,  con- 
sisting of  maintenance,  interest,  and  depreciation,  is  Approximately 
$25,253.  This  amounts  to  $0.56  per  ton  of  vessel  freight  for  the  vear 
1908,  also  to  about  2  per  cent  of  the  value  of  this  freight,  and  is  about 
29  per  cent  of  the  saving  in  the  cost  of  transportation  on  this  freight 
by  water  as  compared  with  rail  rates.  (Details  of  these  comparisons 
may  be  seen  in  Table  4,  Appendix  1 1  10,  of  this  report.) 

Effect  of  project  on  freight  rates:  Estimated  saving  by  water  trans- 

f)ortation  as  against  rail,  $1.94  per  ton,  amounting  to  $87,312  for  the 
ake  commerce  of  1908.  With  the  original  condition  of  the  harbor 
this  shipping  could  not  have  been  carried  on,  and  the  above-men- 
tioned saving  in  cost  of  transportation  is  a  result  of  the  project  for 
improvement. 

It  is  proposed  to  expend  $8,599  of  the  available  balance,  together 
with  the  sum  recommended  for  works  of  improvement  ($45,401.68), 
making**  $54,000,  in  building  the  west  pier  oi  the  entrance  out  to  the 
22-foot  depth  of  water,  a  distance  of  450  feet.  The  remainder  of  the 
available  balance,  together  with  the  sum  of  $40,000  estimated  for 
maintenance  of  improvement,  will  be  expended  for  repairs  to  piers 
and  the  dike  and  for  dredging,  as  occasion  requires. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  579,  where  references  are  given. 

July  1,  1908,  balance  unexpended $36,890.96 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 20, 147. 37 

July  1 ,  1909,  balance  unexpended 16, 743. 59 

Amount  (estimated)  required  for  completion  of  existing  project 45, 401. 68 

Amount  that  can  be  profitably  expanded  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1  1909 o86, 400. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

«  Since  the  preparation  of  this  estimate,  further  consideration  of  existing  conditioDfl 
leads  to  the  conclusion  that  possibly  the  project  depth  of  18  feet  may  be  as  eflSciently 
and  more  economically  maintained  by  dredging  alone  than  by  further  extension  of 
the  piers.  Hence,  it  is  believed  that  this  estimate  may  be  reduced  to  $40,000  for 
maintenance  only,  leaving  the  question  of  extending  the  piers  to  be  determined  aft^ 
further  experience. 

(See  Appendix  1 1  10.)  ^  I 
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1£.  Remomna  sunken  vessels  or  craft  obstructing  or  endangering 
naviaoMon. — ^The  steamer  Alex  NimicJc,  wrecked  September  21,  1907, 
on  the  south  shore  of  Lake  Superior,  proving  an  obstruction  to  navi- 
gation, its  removal  was  authorized. 

Contract  was  entered  into  June  20,  1908,  for  this  work,  which  was 
carried  on  during  the  whole  season  until  October  28,  1908,  when  a 
severe  storm  destroyed  the  contractor's  plant.  Operations  then 
stopped  and  were  to  be  resumed  in  the  spring  of  1909,  as  soon  as 
weather  conditions  would  permit.  At  the  end  of  June  the  contractor 
was  still  awaiting  the  arrival  of  his  working  plant.  Parts  of  the 
wreck  still  remain  above  the  20-foot  depth. 

The  sum  of  $600  was  allotted  for  this  work,  of  which  $50.86  were 
expended  to  June  30,  1909,  for  inspection  and  contingencies. 

The  amount  of  the  contract  Uability  is  $500,  leaving  $49.14  balance 
unexpended  July  1,  1909. 

The  steamer  Sevona  ran  on  a  rocky  shoal  near  Sand  Island  light. 
Lake  Superior,  September  1  and  2,  1905,  and  became  a  total  wreck. 

The  owners  removed  a  large  portion  of  the  wreck,  but  it  was  after- 
wards found  that  portions  had  only  11  feet  of  water  over  it,  making  it 
an  obstruction  to  navigation.  Its  removal  so  as  to  increase  the  avail- 
able depth  of  water  over  it  for  smaU  craft  was  authorized. 

The  sum  of  $1,500  was  allotted  for  the  purpose.  On  June  28  the 
U.  S.  steamer  Vidette,  with  United  States  labor  and  material,  left  for 
the  work,  which  was  in  progress  at  the  close  of  the  fiscal  year. 

(See  Appendix  II  11.) 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    MILWAUKEE, 
WISCONSIN,  DISTRICT. 

This  district  was  in  the  charge  of  the  following  officers  of  the  Corps 
of  Engineers:  Maj.  W.  V.  Ju&on  to  March  17,  1909;  in  the  tem- 
porarjr  charge  of  Maj.  Thos.  H.  Rees  from  March  17  to  April  5, 1909; 
and  m  the  charge  of  Maj.  C.  S.  BromweU  since  the  latter  date. 
Division  engineer,  Col.  W.  L.  Fisk,  Corps  of  Engineers. 

General  statement  with  reference  to  aaium  'plane  at  aU  Jiarhors  on 
western  shore  of  LaJce  Michigan. — ^The  plane  of  reference  or  datimi 
plane  to  which  aU  depths  hereinafter  stated  are  referred  is  a  plane 
581.63  feet  above  mean  tide  at  New  York  City,  or  the  mean  level  of 
Lake  Michigan  for  the  years  1860-1875. 

1.  Manisticjue  Harbor j  Michigan. — The  original  depth  at  the  mouth 
of  the  Manistique  River  was  8  reet.  By  private  enterprise  3,000  linear 
feet  of  slab  piers  had  been  built  and  a  cnannel  dredged  to  a  depth  of 
11  feet  before  any  appropriation  was  made  by  the  Government. 

The  original  project,  adopted  in  1880,  provided  for  increasing  the 
depth  of  the  channel  to  13  feet  below  datum  for  a  width  of  150  feet  by 
dredging.     The  amount  expended  on  this  project  was  $3,955.05. 

The  present  project  was  adopted  by  the  nver  and  harbor  act  of 
March  3.  1905,  and  provided  for  pier  construction,  breakwater  exten- 
sion, ana  dredging  to  a  depth  of  19  feet  below  datum;  estimated  cost, 
$270,000  (see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  p.  525). 

In  accordance  with  a  provision  in  the  river  and  harbor  act  or  March 
2,  1907,  a  modification  of  this  project  was  approved  by  the  Secretary 
or  War  April  3,  1908.  The  modincation  consists  mainly  in  swinging 
the  inner  end  of  the  proposed  west  pier  to  the  westward,  thereby  pro- 
viding a  stilling  basm,  and  in  extending  the  east  breakwater  about 
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90  feet  farther  westward  than  at  first  provided;  estimated  cost, 
$338,462. 

Neither  of  the  foregoing  estimates  includes  the  acquisition  of  land 
and  existing  structures  required  in  connection  with  the  proposed  work, 
which  have  been  transferred  to  the  United  States  without  expense. 

The  amoimt  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1909,  was  $7,761.80,  none  of  which 
was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging,  pier 
removal,  crib  construction,  and  general  supervision  in  fuRherance 
of  the  existing  project. 

About  2  per  cent  of  the  approved  project  has  been  accomplished. 
No  practical  result  in  the  way  of  increased  depth  or  width  has  been 
obtained  as  yet.  The  maximum  draft  that  could  be  carried  Jujie  30, 
1909,  was  about  15  feet.  The  usual  mean  annual  variation  of  level  of 
water  surface  is  about  1  foot. 

A  dam  across  the  Manistique  River,  located  about  1  mile  from  the 
mouth  of  the  harbor,  constitutes  the  head  of  navigation. 

Commercial  statistics  for  1908, — ^Arrivals  of  vessels,  44;  ship- 
ments and  receipts,  54,685  net  tons.  The  approximate  valuation  of 
the  exports  and  imports  could  not  be  ascertained. 

The  commerce  affected  by  the  project  is  in  lumber,  coal,  and  gen- 
eral merchandise.  Car  ferries  call  at  this  harbor  during  the  entire 
year.  The  volume  of  commerce  which  will  be  benefited  is  consider- 
able.    No  change  in  the  nature  of  the  commerce  has  as  yet  r^ulted. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment. 

It  is  proposed  to  expend  the  available  balance  in  the  construction 
of  revetment  at  mouth  of  Manistique  River,  as  provided  by  the  proj- 
ect, and  in  dredging.  It  is  proposed  to  apply  tne  amount  estimated 
as  a  profitable  expenditure  in  fiscal  year  ending  Jime  30,  1911,  to  the 
completion  of  the  project.  The  additional  work  is  necessary  to  make 
the  improvement  available. 

For  references  to  more  extended  information,  and  for  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  Part  3,  page 
2869. 

July  1, 1908,  balance  unexpended $46,816.43 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2,633.28 

July  1,  1909,  balance  unexpended 44,283.15 

July  1,  1909,  amount  covered  by  uncompleted  contracts 42, 108. 32 

Amount  (estimated)  required  for  completion  of  existing  project 288, 462. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911 ,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 288,462.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

(See  Appendix  J  J  1.) 

2,  Gladstone  Harbor,  Michigan. — The  harbor  of  Gladstone  is  a 
natural  one,  and  the  main  channel  is  from  24  to  42  feet  in  depth. 
The  portion  of  this  harbor  imder  improvement  was  obstructed  bj 
shoals. 
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The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  dredging  to  a  depth  of  21  feet 
below  datum  of  so  much  or  the  harbor  as  lies  outside  oi  a  line  drawn 

E^rpendicular  to  the  axis  of  the  ore  dock  through  its  outer  end. 
stunated  cost  $14,000. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  Jime  30,  1909,  was  $7,527.76,  of  which  $247.17  was  applied 
to  mamtenance. 

There  have  been  no  operations  or  expenditures  during  the  fiuscal 
year. 

The  approved  project  was  completed  in  1905;  since  then  the 
expenditures  have  been  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  was 
about  21  feet.  The  usual  mean  annual  variation  of  level  of  water 
surface  is  about  1  foot. 

Conunercial  statistics  for  1908:  Arrivals  of  vessels,  317;  shipments 
and  receipts,  558,098  net  tons.  The  approximate  value  of  exports 
and  imports  could  not  be  ascertained. 

The  conmierce  affected  by  the  project  is  mostly  coal,  grain,  flour, 
and  general  merchandise,  and  is  general  in  character.  A  large 
volume  of  commerce  is  affected  bv  the  project. 

It  is  believed  that  the  proiect  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore,  both 
locdly  and  for  transshipment. 

For  report  on  examination  and  survey,  see  Annual  Report  for  1904, 
Part  3,  page  2861. 

July  1, 1908,  balance  unexpended $6,472.24 

July  1,  1909,  balance  unexpended * 6, 472. 24 

(See  Appendix  J  J  2.) 

S.  Menominee  Harbor  and  River,  Michigan  and  Wisconsin. — ^Prior 
to  act  of  J\me  13,  1902,  the  harbor  and  river  constituted  two  works. 
By  this  act  they  were  consolidated. 

(a)  -ffarJor.— Original  depth  of  channel,  about  5  feet;  width,  200 
feet.  The  original  project,  adopted  in  1871,  provided  for  two  par- 
allel piers,  400  feet  apart,  extending  to  the  16-foot  contour  in  Green 
Bay,  and  for  a  channel  15  feet  deep  between  them,  modified  as  fol- 
lows: 1874,  extending  piers  to  17-foot  contour;  1890,  increasing 
depth  to  17  feet;  1899,  increasing  depth  to  20  feet.  Amount  ex- 
pended on  original  and  modified  projects,  $234,344.77. 

(6)  jBiver.— ^Original  navigable  depth,  5  feet.  The  original  proj- 
ect, adopted  in  1890.  provided  for  a  channel  200  feet  wide  and  17  feet 
deep,  modified  as  follows:  1892,  width  at  upper  end  reduced  to  100 
feet;  1896,  formation  of  a  turning  basin  250  feet  wide,  600  feet  long, 
17  feet  deep  at  upper  end  of  channel,  and  extending  channel  425  feet 
for  a  width  of  75  feet.  Amoimt  expended  on  original  and  modified 
projects,  $114,414.15. 

(c)  Harbor  and  river, — The  existing  project,^  adopted  bv  act  of 
Congress  approved  Jime  13,  1902,  provides  for  increasing  the  depth 
to  20  feet,  at  an  estimated  cost  of  $60,000.  Un4er  a  provision  of  the 
act  of  March  3,  1905,  the  existing  project  was  modified  by  omitting 
therefrom  the  improvement  of  all  that  portion  of  the  Menominee 
River  above  and  to  the  westward  of  Ogden  Street  Bridge. 


Digitized  by  LjOOQIC 


686  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $55,275.52,  of  which 
amount  $17,023.83  was  applied  to  maintenance.  Of  this  amount 
$3^14.17  was  derived  from  miscellaneous  sources. 

There  have  been  no  operations  duringthe  fiscal  year  except  taking 
soundings  in  the  harbor  and  river.  The  expenditures  during  the 
fiscal  year  have  been  for  taking  soundings,  repairs  and  purchase  of 
plant,  and  for  general  supervision. 

The  existing  project,  as  modified,  was  completed  in  1903.  Since 
then  the  expenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  Jime  30,  1909,  over  the 
shoalest  part  of  the  locality  imder  improvement  was  about  17^  feet. 
The  mean  annual  variation  of  level  of  water  surface  is  about  1  foot. 

The  Menominee  River  is  navigable  for  a  distance  of  about  2  miles 
from  its  mouth. 

Commercial  statistics  for  1908. — Arrivals  of  vessels,  693;  ship- 
ments and  receipts,  269,507  net  tons.  The  approximate  value  of 
the  exports  and  imports  for  port  of  Marinette,  Wis.,  is  $2,358,396; 
that  for  the  port  of  Menominee,  Mich.,  could  not  be  obtained.  The 
volume  of  commerce,  while  large,  is  not  increasing. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber, 
both  locally  and  for  transshipment. 

It  is  proposed  to  apply  tne  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers  and 
dredging  for  restoration  of  channel. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  519, 
and  1908,  page  669. 

July  1,  1908,  balance  unexpended $5,944.71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 4,000.00 

9,944.71 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   , 2, 044. 98 


July  1,  1909,  balance  unexpended 7,899.73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 20, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  3.) 

4,  Oconto  Harbor,  Wisconsin. — ^The  original  depth  at  the  mouth 
of  the  river,  about  3  feet,  was  increased  by  private  enterprise  to  4 
feet  before  work  was  begun  by  the  United  States. 

The  original  project,  which  is  the  existing  project,  adopted  in  1882, 

Erovided  for  extending  the  parallel  slab  piers  built  by  the  city  of 
>conto  to  the  11-foot  contour  in  Green  Bay,  and  for  a  channel  100 
feet  wide  and  9  feet  deep  extending  up  the  Oconto  River  a  distance 
of  about  2  miles,  at  an  estimated  cost  of  $150,000;  modified  in  1897 
by  abandoning  the  upper  3,800  feet  of  the  channel;  estimated  cost 
or  modified  project,  $116,610. 
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The  amount  expended  to  June  30,  1909,  was  $92,730.65,  of  which 
$8,161.18  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  general 
supervision. 

The  9-foot  channel  was  practically  completed  in  1899. 

The  maximum  draft  that  could  be  carried  June  30,  1902,  was  about 
7.5  feet.  No  soundings  have  been  taken  since  then.  Mean  annual 
variation  in  level  of  water  surface  is  about  1  foot.  For  1,000  feet 
above  the  westerly  end  of  the  government  improvement  the  Oconto 
River  has  a  navigable  depth  of  about  3  feet. 

There  is  practically  no  commerce  by  way  of  the  harbor.  A  9-foot 
harbor  on  Lake  Michigan  at  this  time  is  without  value  to  commerce. 

It  is  believed  that  the  project  has  no  effect  in  controlling  freight 
rates. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reporte  for  1904,  page  520, 
and  1906,  page  599. 

Jiily  1, 1908,  balance  unexpended $3, 420. 35 

June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement          151. 00 

June  30,  1909,  amount  carried  to  the  surplus  fund  of  the  Treasury 3, 269. 35 

(See  Appendix  J  J  4.) 

5.  Green  Bay  Harbor,  Wisconsin, — This  work  consists  of  two  im- 
proved channels — ^first,  from  the  mouth  of  Fox  River  northerly  to 
the  21-foot  contour  in  Green  Bay;  second.  Fox  River  below  Depere 
to  the  southerly  limits  of  the  city  of  Green  Bay.     The  intervening 

{>ool  in  Fox  River,  connecting  these  channels,  has  a  natural  depth  oi 
rom  25  to  40  feet  and  requires  no  improvement.  The  outer  channel 
was  originally  circuitous  and  narrow,  with  an  available  depth  of  11 
feet.  The  original  navigable  depth  of  the  inner  channel  was  also  11 
feet. 

The  original  project  for  outer  channel,  adopted  in  1866,  provided 
for  dredgmg  a  channel  200  feet  wide,  13  feet  deep,  and  8,800  feet 
long,  and  for  revetting  about  650  feet  of  same  at  Grassy  Island,  mod- 
ified as  follows:  1872,  straightening  channel  and  increasing  depth  to 
14  feet;  1874,  depth  15  feet,  length  11,600  feet;  1892,  depth  17  feet, 
length  16,500  feet;  1897,  increasing  width  at  entrance  to  500  feet. 

The  original  project  for  inner  channel,  adopted  in  1892,  provided 
for  dredging  a  channel  150  feet  wide  and  13  feet  deep,  modified  as 
follows:  1896,  increasing  depth  to  17  feet. 

These  channels  were  completed  by  the  expenditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  June 
13,  1902,  provides  for  increasing  the  depth  of  the  outer  channel  to 
20  feet,  at  an  estimated  cost  of  $105,600.  It  also  provides  for  main- 
tenance of  existing  works. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $125,275.77,  of 
which  amount  $22,936.05  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging  for 
restoration  of  both  outer  and  inner  channels,  for  taking  soundings,  and 
for  general  8upei:vision. 

Tne  approved  project  was  completed  in  1903.  Since  then  all  ex- 
penditures have  been  for  maintenance.  i 
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The  maximum  cra't  that  could  be  carried  June  30,  1909,  was  about 
19  feet  in  the  outer  channel  and  11^  feet  in  the  inner  chaimel.  The 
mean  annual  variation  in  level  of  water  surface  is  about  1  foot.  Con- 
necting with  the  upper  end  of  the  inner  channel  at  Depere,  Wis.,  Fox 
River  is  navigable  by  canals  and  slack-water  navigation  to  Portage, 
Wis.,  a  distance  of  156  miles. 

Commercial  statistics  for  1908, — ^Arrivals  of  vessels,  1,381;  ship- 
ments and  receipts,  659,077  net  tons.  The  approximate  value  of  ex- 
ports and  imports  could  not  be  ascertained. 

The  commerce  of  Green  Bay  is  large  and  of  a  general  character. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber, 
both  locally  and  for  transshipment. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture in  fiscal  year  ending  June  30,  1911,  in  maintenance  of  chimnels 
and  existing  works. 

For  references  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  521. 

July  1,  1908,  balance  unexpended $2,688.32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 12,000.00 

14,688.32 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 778. 38 

July  1,  1909,  balance  unexpended 9, 909. 94 

July  1, 1909,  outstanding  liabilities 1,915.00 

July  1, 1909,  balance  available 7, 994. 94 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  5.) 

6.  Sturgeon  Bay  and  LaTce  Michigan  Ship  Canal,  Wisconsin,  and 
harlor  of  refuge  connected  therewith, — ^Prior  to  act  of  June  13,  1902, 
the  canal  and  harbor  constituted  two  works.  By  this  act  they  were 
consolidated. 

(a)  Canal, — ^In  its  natural  condition  Lake  Michigan  was  separated 
from  Sturgeon  Bay,  an  arm  of  Green  Bay,  by  a  necK  of  land  about  1| 
miles  wide,  having  a  maximum  elevation  above  the  lake  level  of  about 
28  feet.  The  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Har- 
bor Company,  from  1872  to  1881,  constructea  across  this  neck  a  canal, 
without  locts  or  gates,  7,200  feet  long,  100  feet  wide  at  water  surface, 
and  14  feet  deep,  and  in  continuation  of  the  canal  dredged  a  channel 
in  Sturgeon  Bay  6,100  feet  long,  of  about  same  dimensions  as  the 
canal.  Of  the  14,000  linear  feet  of  canal  banks,  8,437  feet  was  pro- 
vided with  pile  revetments.  The  United  States  assumed  possession 
of  the  canal  April  25,  1893. 

The  original  project,  adopted  in  1894,  provided  for  building  6,000 
linear  feet  of  revetment,  width  between  new  revetments  to  oe  160 
feet,  for  building  2,000  linear  feet  of  fender  piling,  and  for  a  channel 
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15  feet  deep,  modified  as  follows:  1896,  provided  for  a  width  of 
250  feet  between  revetments  for  the  westerly  1,000  feet  of  the  canal, 
and  for  increasing  width  between  revetments,  whenever  rebuilt,  to  160 
feet.  The  ori^al  project  as  modified  was  completcKl  during  the 
fiscal  year  endmg  Jime  30,  1903. 

(6)  Harbor. — ^Before  the  construction  of  this  harbor  was  imder- 
taken  the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  was  entirely  improtected  from  storms  from 
northeast  to  southwest. 

The  original  project,  adopted  in  1873,  provided  for  the  construc- 
tion of  converging  piers  850  feet  apart  at  the  shore  line,  and  250  feet 
apart  at  outer  end,  inclosing  an  area  of  about  10  acres,  which  was  to 
be  dredged  to  the  requirements  of  navigation  at  that  time,  modified 
as  follows:  1879,  provided  for  sheet  pilmg  the  pile  piers;  1880,  pro- 
vided for  extending  each  pier  150  feet  By  detached  cribs,  thereby 
increasing  width  of  entrance  to  335  feet,  and  dredging  to  a  depth  of 
17  feet.    The  original  project  as  modified  was  completed  in  1884. 

The  amoimt  expended  on  the  foregoing  projects  is  $354,119.26. 

(c)  Canal  and  narhor, — ^The  existmg  project,  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  maintenance  and  for 
increasing  tne  depth  of  chanmel  to  21  feet  from  Lake  Michigan  to 
Sturgeon  Bay;  estimated  cost,  $222,000.  The  river  and  harbor  act 
approved  March  2,  1907,  authorizes  dredging  in  the  vicinity  of  Hills 
Point. 

The  amount  expended  on  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1909,  is  $254,183.95,  of  which  $19,115.28 
was  appUed  to  maintenance.  Of  this  amoxmt  $12,129.40  was  derived 
from  miscellaneous  sources. 

There  have  been  no  onerations  during  the  fiscal  year  except  taking 
soundings.  The  expenoitures  during  the  fiscal  year  have  been  for 
dredging  done  during  June,  1908,  for  taking  soimdings,  for  repairs  of 
plant,  and  for  general  supervision. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  between 
Lake  Michigan  and  Green  Bay  was  about  20  feet.  Mean  annual 
variation  in  level  of  water  surface  is  about  1  foot.  The  existing 
project  is  completed  with  the  exception  of  a  small  amoimt  of  dredg- 
ing at  Hills  Pomt.  As  a  result  of  the  expenditures  the  largest  vessels 
can  now  pass  between  Lake  Michigan  and  Green  Bay. 

Commercial  statistics  for  1908. — ^Wumber  of  vessels  passing  through 
canal,  2,307;  tonnage,  1,297,504  net  tons.  Estimated  value  of 
cargoes,  $18,261,455.15;  decrease  in  value  of  cargoes  in  1908  as 
compared  with  1907,  $2,750,240.85.  . 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber. 
It  is  impracticable  to  estimate  tne  amoimt  of  reduction  in  rates 
thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  523. 

July  1, 1908,  balance  unexpended $33,577.32 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       2,418.13 

July  1, 1909,  balance  unexpended 31, 159. 19 

(3ee  Appendix  J  J  6.) 
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7.  Operating  and  care  of  Sturaeon  Bay  and  Lake  Michigan  Ship 
Canal,  Wisconsin. — ^Under  an  allotment  from  the  indefinite  appro- 
priation of  July  5,  1884,  as  amended  and  reenacted  by  section  6  of 
the  river  and  harbor  act  of  March  3,  1909,  for  operating  and  care  of 
canals  and  other  works  of  navigation,  there,  was  expended  during  the 
fiscal  year  endmg  June  30,  1909,  $18,496.66. 

The  amount  expended  to  June  30,  1909,  is  $298,733.06,  including 
$1,545.91  miscellaneous  receipts. 

Extensive  repairs  were  made  to  the  revetments.  Minor  repairs 
were  also  made  to  the  buildings  and  plant  pertaining  to  the  canal. 
The  premises  in  the  vicinity  of  the  office  and  watchhouses  were  graded 
and  otherwise  improved,  and  the  canal  operated  and  cared  for  in  ac- 
cordance with  the  approved  project. 

Navigation  through  the  canal  opened  April  11,  1908,  closed  by  ice 
December  15,  1908,  and  resumed  April  14,  1909. 

For  commercial  statistics,  see  report  upon  improvement  of  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  harbor  of  refuge  con- 
nected tnerewith. 

(See  Appendix  J  J  7.) 

8.  Alaoma  Harhor,  Wisconsin, — ^Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  (or  Wolf) 
River  was  only  3  feet  and  the  present  harbor  was  not  available  for 
piuposes  of  commerce. 

Tne  original  project  adopted  in  1875  provided  for  the  formation 
of  a  small  artificial  harbor,  connected  witn  the  lake  by  a  channel  100 
feet  wide  and  13  feet  deep,  by  pier  construction,  dredging,  and  rock 
removal,  modified  as  follows:  1884,  width  of  entrance  increased  to 
200  feet  by  offset  in  each  pier,  main  and  detached  piers  to  be  con- 
nected bv  guide  piling;  March  3,  1899,  provided  for  extending  the 
13-foot  channel,  for  a  width  of  50  feet,  a  distance  of  800  feet  by  rock 
removal  and  dredging,  at  an  estimated  cost  of  $19,266.  The  amount 
expended  on  this  project  and  its  modifications  to  June  30,  1908,  is 
$201,681.46,  of  which  $8,687.96  was  for  maintenance. 

The  existing  project,  adopted  bj  Congress  by  act  approved  March 
2, 1907,  provides  for  the  construction  of  an  outer  harbor,  with  a  depth 
of  16  feet  of  water;  estimated  cost,  $140,000,  aU  of  which  has  been 
apMopriated. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $104,908,  of 
which  $12,538.54  was  applied  to  maintenance. 

The  expenditures  durmg  the  fiscal  year  have  been  for  construction 
of  pier  and  breakwater  inclosing  the  outer  harbor,  for  dredging,  for 
repairs  of  such  portions  of  the  old  pier  as  form  part  of  the  existing 
project,  for  construction  of  survey  boat,  for  repairs  of  plant,  and  for 
general  supervision. 

The  existing  project  has  been  completed  with  the  exception  of  a 
small  amount  or  riprap  to  be  deposited  along  the  breakwater  and  the 
pier.  A  small  outer  harbor  with  a  depth  of  16  feet  and  an  area  suffi- 
cient to  permit  of  turning  a  vessel  has  been  provided.  It  is  under- 
stood that  steamers  now  call  at  Algoma  regularlv.  The  maximum 
draft  that  could  be  carried  June  30,  1909,  was  about  16  feet.  ITie 
mean  annual  variation  of  water  surface  is  about  1  foot. 
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Ahnapee  River  is  navigable  for  a  distance  of  about  2  miles  from 
its  mouth  for  crafts  drawing  4  feet,  but  there  are  no  vessels  plying 
on  it. 

Commercial  statistics  for  1908, — ^Arrivals  of  vessels,  320;  shipments 
and  receipts  by  all  ways  of  transportation,  165,098  net  tons.  Ap- 
proximate value  of  exi)orts  and  miports  by  all  ways  of  transpor- 
tation, $3,550,000.  It  is  estimated  by  the  mayor  of  Algoma  that 
about  one-fourth  of  the  shipments  ana  receipts  were  by  way  of  the 
harbor. 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 
It  is  beUeved,  however,  that  the  project  is  having  an  excellent  effect 
in  controlling  freight  rates,  but  the  present  harbor  has  not  been 
available  for  a  sumcient  len^h  of  time  to  estimate  the  amount  of 
reduction  in  rates  thereby  afi^ted. 

For  reference  to  more  extended  information,  maps,  and  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  page  524. 

July  1, 1908,  balance  unexpended $118,615.23 

Miscellaneous  receipts 101. 55 

118,716.78 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement -u |70, 984. 69 

For  maintenance  of  improvement ^ 5,000.00 

' 75,984.69 

July  1, 1909,  balance  imexpended 42, 732. 09 

July  1, 1909,  outstanding  liabilities 1,395.31 

July  1, 1909,  balance  available 41, 336. 78 

(See  Appendix  J  J  8.) 

9,  Kewaunee  Harlor,  Wisconsin, — ^The  original  entrance  to  the 
Kewaunee  River  was  not  more  than  20  feet  wide,  with  a  depth  of 
about  3  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged 
bowlders.  The  present  harbor  was  therefore  not  available  for  pur- 
poses of  commerce. 

The  original  project  for  its  improvement  adopted  in  1881,  which 
is  the  existing  project,  provided  for  an  artificial  entrance  channel  15 
feet  deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected 
by  two  parallel  piers  200  feet  apart,  and  extending  from  the  shore  to 
the  19-foot  contour  in  the  lake.    Estimated  cost,  $200,000. 

The  amount  expended  up  to  June  30,  1909,  was  $176,086.34,  of 
which  amount  $26,086.35  was  for  maintenance.  Of  this  amount, 
$462.86  was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging 
for  restoration  of  channel,  repairs  of  plant,  and  for  general  super- 
vision. 

*    The  present  project  was  completed  in  1898  at  a  cost  of  about 
$150,000;  since  then  all  expenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was 
about  15i  feet.  The  mean  annual  variation  in  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerlv  end  of  the  improved  channel  Ke- 
waunee River  has  a  navigable  d.epth  of  4  feet  for  a  distance  of  about 
6^  miles,  but  there  is  no  regular  commerce  on  the  river. 
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Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  447;  shipments 
and  receipts;  83,780  net  tons.  The  commerce  is  quite  large  in  volume 
and  is  of  a  general  character.  A  line  of  car-ferry  steamers  calls  at 
this  harbor.  The  approximate  value  of  the  exports  and  imports 
could  not  be  ascertained. 

The  project  has  a  material  effect  in  controlling  freight  rates,  as  the 
car-feny  steamers  form  a  lake-and-rail  route  between  eastern  and 
western  points.  It  is  impracticable  to  estimate  the  amount  of  reduc- 
tion in  rates  thereby  affected. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 

Senditure  m  fiscal  year  ending  June  30,  1911,  in  repairs  to  piers  and 
redging  for  maintenance  of  channel. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examination  and  survey,  see  Annual  Report  for  1904,  page  525, 
and  1908,  page  670. 

July  1, 1908,  balance  unexpended $4,995.19 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 5,000.00 

MiscellaneouB  receipts 45. 42 

10,040.61 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement .^ 2, 864. 09 

July  1, 1909,  balance  unexpended 7,176.62 

(Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1, 1909 50,000.00 
Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  9.) 

10.  Tux>  Rivers  Harhor,  Wisconsin. — ^The  original  depth  of  the 
entrance  to  Twin  rivers  was  from  3  to  4  feet  and  the  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  original  project  adopted  March  3,  1871,  provided  for  the  for- 
mation of  a  channel  of  navigable  width  and  13  feet  deep,  connecting 
Twin  rivers  with  Lake  Michigan  by  building  parallel  piers  extending 
to  the  19-foot  contour  and  dredging  between  them,  at  an  estimated 
cost  of  $265,688.80,  modified  in  1897,  by  terminating  the  piers  at  the 
14-foot  contour.  The  total  amount  expended  on  original  and  modified 
project  was  $247,613.35. 

The  existing  project,  adopted  March  2,  1907,  is  a  modification  of 
plan  "A,"  printed  in  House  Document  No.  730,  Fifty-ninth  Con- 
gress, first  session,  and  provides  for  increasing  the  depth  of  channel 
to  16  feet  and  for  the  construction  of  a  stilling  basin  on  the  north 
side  of  harbor.  The  sum  of  $90,000  was  appropriated  for  the 
purpose. 

The  amoimt  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  was  $62,957.35,  of  which 
$21,379.83  was  appUed  to  maintenance. 

The  expenditures  during  the  fiuscal  year  have  been  for  construction 
of  new  pile  pier,  for  dredging  in  channel  and  stilling  basin,  for  repairs 
of  such  portions  of  the  old  piers  as  form  part  of  the  present  project, 
and  for  general  supervision. 


Digitized  by  LjOOQIC 


I 


EIVER  AND  HAEBOB  IMPROVEMENTS.  693 

The  new  pile  pier  has  been  completed,  the  channel  dredged  to  a 
depth  of  16  feet,  the  old  piers  thoroughlv  repaired,  and  about  three- 
fourths  of  the  stilling  b&sin  has  been  clredged.  The  stilling  basin 
has  already  an  appreciable  effect  on  the  harbor  during  storms.  The 
depth  of  channel  has  been  increased  about  3  feet. 

The  maximum  draft  that  could  be  carried  June  30, 1909,  was  about 
15  feet.  The  mean  annual  variation  in  level  of  water  surface  is  about 
1  foot.  East  and  West  Twin  rivers  have  a  navigable  depth  of  7  feet 
for  a  distance  of  about  3  miles  and  7  miles,  respectively,  from  the 
harbor  piers.  There  is  no  regular  commerce  on  these  rivers.  For 
many  years  they  have  been  used  by  rowboats  and  for  floating  saw  logs. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  238;  shipments 
and  receipts,  58,315  net  tons.  Estimated  value  of  exports  and  im- 
ports, $296,087. 

The  commerce  of  this  harbor  is  small  in  volume  and  of  a  local 
character.  It  is  believed  that  the  project  has  a  considerable  effect 
in  controlling  freight  rates  not  only  on  coal  for  local  consumption 
brought  in  by  way  of  the  harbor,  but  also  affordii^  Two  Rivers  the 
rail  rates  accorded  places  at  which  water  competition  exists. 

The  amount  estimated  as  a  profitable  expenditure  during  the  fiscal 
year  ending  June  30,  1911,  is  to  be  applied  in  purchasing  stone  for 
riprap  and  pier  filling  and  for  dredging  for  maintenance  of  channel. 
Tne  additional  work  proposed  is  necessary  for  maintenance  of  the 
harbor. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  626, 
and  for  1906,  pages  599  and  645. 

July  Ir  1908,  balance  unexpended $75,065.16 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $33, 799. 01 

For  maintenance  of  improvement 12, 736. 85 

46,535.86 

July  1, 1909,  balance  unexpended 28,529.30 

July  1, 1909,  outstanding  liabilities 862. 02 

July  1, 1909,  balance  available 27, 667. 28 

July  1, 1909,  amount  covered  by  uncompleted  contracts 15, 728. 48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 ..; 5,000.00 

Siibmitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  10.) 

11.  Manitowoc  Harbor,  Wisconsin. — ^The  original  depth  of  water 
at  the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  original  project,  adopted  in  1854,  provided  for  building  par- 
allel piers  220  leet  apart  and  dredging  between  them  to  obtam  a 
channel  12  feet  in  depth  connecting  Manitowoc  River  with  Lake 
Michigan,  modified  as  follows:  1881,  provided  for  extending  piers  to 
19i-foot  contour  and  increasing  depth  to  19  feet  at  entrance  and  15 
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feet  at  the  shore  line;  1890,  provided  for  an  exterior  breakwater 
400  feet  long,  24  feet  wide;  1896,  provided  for  increasing  depth  of 
channel  to  20  feet  and  extending  south  pier  500  feet:  1902,  provided 
for  extending  the  breakwater  400  feet.  The  original  project  as  sub- 
sequently modified  .was  completed  in  1903.  The  total  amount 
expended  thereon,  including  maintenance  up  to  the  time  of  adoption 
of  present  projects,  is  $454,666.79. 

The  existing  project,  adopted  by  Congress  March  2,  1907j  provides 
for  maintenance  of  20-foot  channel  and  for  the  reconstruction  of  the 
harbor  by  the  removal  of  outer  500  feet  of  existing  breakwater  and 
nearly  idl  of  the  old  parallel  piers  and  by  construction  of  new  break- 
waters and  piers  in  accordance  with  report  submitted  in  House  Docu- 
ment No.  62,  Fifty-ninth  Congress,  first  session,  as  modified  by  Board 
of  Engineers  for  Kivers  and  Harbors;  estimated  cost,  $376,000. 

The  amoimt  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $397,146.04,  of  which 
$162,897.56  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  breakwater 
and  pier  construction,  for  dredging,  construction  of  survey  boat, 
repairs  of  plant,  and  for  general  supervision. 

The  work  has  been  done  under  continuing  contract  appropriations, 
and  the  balance  of  the  authorization  to  be  appropriated  is  $5,500. 

The  existing  project  is  completed  with  the  exception  of  the  rubble 
mounds  and  a  moderate  amount  of  dredging.  No  increase  in  depth 
has  been  obtained,  but  the  present  harbor  affords  greatly  increased 
protection  to  the  entrance  to  the  river,  having  an  excellent  stilling 
effect  during  storms. 

The  maximum  draft  that  could  be  carried  Jime  30, 1909,  was  about 
19i'feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  end  of  the  government  improvement, 
Manitowoc  Kiver  is  navigable  for  a  distance  of  about  1.8  miles. 

Commercial  statistics  jor  1908, — ^Arrivals  of  vessels,  1,593;  ship- 
ments and  receipts,  1,420,524  net  tons.  The  approximate  value  of 
the  exports  and  imports  could  not  be  ascertained.  The  commerce 
is  very  large  in  volume  and  of  a  general  character.  Two  lines  of  car- 
ferry  steamers  call  at  this  harbor  daily  throughout  the  entire  year. 

The  project  has  a  material  effect  in  controlling  freight  rates,  as  the 
car-ferry  steamers  form  lake  and  rail  routes  between  eastern  and 
western  points.  It  is  impracticable  to  estimate  the  amount  of  reduc- 
tion in  rates  thereby  affected. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  building  concrete 
superstructure  on  north  breakwater  and  on  concrete  caisson  break- 
waters and  in  dredging  for  maintenance  of  channel.  The  additional 
work  proposed  is  necessary  for  maintenance  of  the  harbor. 

For  rererences  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  526, 
and  1906,  page  645. 
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July  1, 1908,  balance  unexpended $326, 136. 44 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $231, 072. 11 

For  maintenance  of  improvement 17, 564. 44 

248,636.65 


July  1, 1909,  balance  imexpended 77, 499. 89 

July  1, 1909,  outstanding  liabilities 8, 041. 27 

July  1, 1909,  balance  available 69, 458.  62 

July  1, 1909,  amount  covered  by  uncompleted  contracta 14, 187. 00 

Amount  (estimated)  required  for  completion  of  existing  project 5, 500. 00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 35, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  1 1.) 

IS.  Sheboygan  Harbor,  Wisconsin. — The  depth  of  water  over  the 
bar  at  the  mouth  of  the  Sheboygan  River  originally  did  not  exceed 
7  feet,  and  the  present  harbor  was  not  available  for  purposes  of  com- 
merce. 

The  original  project,  adopted  in  1866,  provided  for  extending  the 
piers  built  by  the  city  and  county  of  Sheboygan  to  the  13-foot  contour 
and  dredging  between  them  to  a  depth  of  13  feet;  modified  as  fol- 
lows: 1873,  lor  a  deeper  channel  and  pier  extension;  1881,  for  ex- 
tending piers  to  21-foot  contour  and  a  depth  of  19  feet  at  entrance, 
diminishmg  to  15  feet  at  shore  line;  1894,  for  increasing  width  be- 
tween piers  and  for  a  channel  19  feet  deep;  1899,  for  a  breakwater 
700  feet  long;  1902,  for  extending  both  piers  and  increasing  depth  of 
channel  to  21  feet.  The  original  project  as  modified  was  completed  in 
1904  with  the  exception  of  100  feet  of  breakwater.  The  total  amoimt 
expended  thereon,  including  maintenance,  up  to  the  time  of  adoption 
of  present  project,  is  $575,099.44. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21-foot  channel  and  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  subse- 
quent necessary  extensions  to  each  breakwater  in  general  accordance 
with  type  plan  as  set  forth  in  report  submitted  in  House  Document 
No.  62,  Fifty-ninth  Congress,  first  session. 

An  estimate  of  the  cost  of  a  part  of  this  project,  amounting  to 
$253,000,  was  submitted  December  13,  1906,  and  published  in  River 
and  Harbor  Committee  Document  No.  3,  Fifty-nintn  Congress,  second 
session.  The  Board  of  Engineers  for  Rivers  and  Harbors  in  its  report 
on  this  project,  published  in  the  same  committee  document,  stated 
that  it  was  the  belief  of  the  Board  that  the  proposed  plan  ''should  be 
held  in  abeyance  until  the  completion  of  the  proposed  improvements 
at  Ludington  and  Manitowoc,  and  that  the  adoption  of  a  new  plan  for 
the  improvement  of  any  of  these  other  harbors''  (including  Sheboy- 
gan) "should  be  postponed  until  the  efliciency  of  the  work  at  these 
two  harbors  is  demonstrated."  At  the  date  of  this  report  the  work 
at  neither  Ludington  nor  Manitowoc  has  been  fully  completed,  and 
it  is  believed  that  at  the  close  of  the  present  season  the  department 
will  be  in  better  position  than  at  present  to  submit  further  recom- 
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mendation  in  regard  to  the  work  now  held  in  abeyance  in  consequence 
of  this  report  of  the  Board. 

Should  it  be  decided,  however,  not  to  hold  the  proposed  plan 
further  in  abeyance,  it  is  believed  that  the  work  of  improvement 
should  in  the  unmediate  future  be  confined  to  extending  the  north 
breakwater  shoreward  as  recommended  by  the  district  officer. 

The  amount  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $43,334.95,  of  which 
$14,444.64  was  for  mamtenance. 

The  expenditures  during  the  fiscal  year  have  been  for  extension  of 
breakwater,  for  dredging  for  restoration  of  channel,  for  construction 
of  survey  boat,  for  repairs  of  plant,  and  for  general  supervision. 

It  is  estimated  that  not  more  than  5  per  cent  of  the  approved  proj- 
ect has  been  completed  up  to  June  30,  1909.  No  result  in  the  way 
of  increased  depth  or  widtn  has  been  obtained,  but  the  extension  to 
the  breakwater  has  somewhat  diminished  the  disturbances  in  the 
harbor  during  storms. 

The  maximum  draft  that  could  be  carried  June  30, 1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  government  improvement, 
Sheboygan  River  is  navigable  for  a  distance  of  1}  miles. 

Commercial  statistics  fir  1908. — ^Arrivals  of  vessels,  661;  shipments 
and  receipts,  616,832  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained.  The  commerce  of  Sheboygan 
is  quite  large  and  of  a  general  character.  It  is  beBeved  that  the  proj- 
ect has  a  material  effect  in  controlUng  freight  rates  not  only  on  coal 
and  other  bulk  commodities,  both  local  and  for  transshipment,  but 
also  in  affording  to  Sheboygan  the  rail  rates  accorded  places  at  which 
water  competition  exists. 

It  is  proposed  to  apply  the  amoimt  estimated  as  a  profitable  expend- 
iture in  fiscal  year  enaing  Jxme  30, 1911,  in  repairs  of  piers  and  break- 
water, and  in  dredging  for  maintenance  of  channel.  The  proposed 
work  is  necessary  for  maintenance  of  the  harbor. 

For  references  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  627, 
and  1906,  page  645. 

July  1, 1908,  balance  unexpended $36,250.24 

Amount  idlotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 6,000.00 

41,250.24 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $15, 619. 19 

For  maintenance  of  improvement 12, 345. 98 

27,865.17 

July  1, 1909,  balance  unexpended 13,385.07 

July  1,  1909,  outstanding  liabilities 330.72 

July  1, 1909,  balance  available 13,054.35 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 65,000.00 

Suomitted  in  compliance  with  requirements  of  simdrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  12.) 
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IS.  Port  Washirigton  Harbor,  Wisconsin. — The  natural  channel  at 
the  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot.  The  present  harbor  was  not  available  for 
purposes  of  commerce. 

Tne  original  project,  adopted  in  1869,  provided  for  a  channel  be- 
tween parallel  piers.  150  feet  apart,  extending  from  the  shore  to  the 
11 -foot  contour,  and  for  a  basin  600  feet  long  by  200  feet  wide,  inside 
the  shore  line,  modified  as  follows:  June  7,  1877,  extending  pier|U;o 
16-foot  contour  and  a  second  basin  to  the  northward  and  nearly  at 
right  angles  to  the  first  basin,  the  depth  in  channel  and  basins  to  be 
13  feet.  The  original  project,  as  modified,  is  the  existing  project. 
Estimated  cost,  $181,527.17. 

The  amount  expended  up  to  Jxme  30,  1909,  was  $202,901.29,  of 
which  $14,337.96  was  for  maintenance.  Of  this  amount  $68.26  was 
derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
of  cjiiannel  and  for  general  supervision. 

TTie  existing  project  was  completed  in  1896  at  a  cost  of  $188,663.33. 
Since  then  allexpenditures  have  been  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
12  feet.  The  usual  mean  annual  variation  of  levels  of  water  surface 
is  about  1  foot. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  1,277;  ship- 
ments and  receipts,  32,988  net  tons.  The  approximate  value  of  the 
exports  and  imports  could  not  be  ascertained.  The  commerce  bene- 
fited is  small  in  volume  and  of  a  local  character.  It  is  beheved  that 
the  project  has  a  considerable  effect  in  controlling  freight  rates,  not 
only  in  coal  for  local  consumption  brought  in  by  way  of  the  harbor, 
but  also  in  affording  Port  Washington  me  rail  rates  accorded  places 
where  water  competition  exists. 

It  is  proposea  to  apply  the  amoimt  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers 
and  dredging.  The  work  proposed  is  necessary  for  maintenance  of 
the  harbor. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  surveys  see  Annual  Report  for  1904,  pages  528  and 
2899. 

July  1, 1908,  balance  unexpended. |3, 022. 10 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 4,000.00 

7,022.10 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         955. 14 

July  1,  1909,  balance  unexpended 6,066.96 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 15,000.00 

Su omitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  13.) 
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14'  Milwaukee  Harbor j  Wisconsin,  including  harbor  of  r^uge. — 
Milwaukee  Harbor  and  the  harbor  of  refuge,  which  were  onginaUy 
serrate  works,  were  consolidated  by  the  act  of  June  13,  1902. 

The  original  depth  of  water  at  the  mouth  of  the  Milwaukee  River 
was  not  more  than  4§  feet,  and  the  present  harbor  was  not  available 
for  purposes  of  commerce;  but  the  situation  of  the  entrance,  in  a  bay 
protected  from  storms,  except  those  from  northeast  to  southeast,  and 
th^7  miles  of  interior  river  easily  susceptible  of  improvement,  have 
made  the  problem  of  obtaining  a  harbor  a  relatively  inexpensive  one. 

The  original  project  for  the  improvement  of  Milwaukee  Harbor 
was  adopted  in  1845-46,  and  provided  for  dredging  the  original 
river  mouth  and  protecting  the  entrance  by  paralleT  piers,  modi- 
fied as  follows:  1852,  provided  for  the  formation  of  a  channel  260 
feet  wide  and  13  feet  deep,  located  3^000  feet  to  the  northward  of 
original  mouth  of  the  Milwaukee  River,  by  dredging  across  the 
overlapping  point  and  protecting  the  channel  by  parallel  piers,  each 
1,120  teet  long;  1808,  provided  for  extending  eacn  pier  600  feet;  1899. 
provided  for  deepening  the  channel  to  21  feet;  1902,  provided  for 
concrete  superstructure  on  1,050  feet  of  the  north  pier;  1905,  pro- 
vided for  completing  concrete  superstructure  on  north  pier,  a  distance 
of  600  feet. 

The  orisfinal  project  for  the  harbor  of  refuge  was  adopted  in  1881 
and  provided  for  a  breakwater  7,650  feet  long,  including  an  opening 
therein  of  400  feet;  the  acts  of  1902  and  1905  provided  for  concrete 
superstructure  on  3,450  feet  of  the  northern  end  of  the  breakwater. 

These  original  projects  as  modified  were  completed  in  1906.  The 
total  amount  expended  thereon,  including  maintenance  up  to  the  time 
of  adoption  of  the  present  project,  is  $1,739,040.88. 

The  act  approved  March  2,  1907,  provides  for  maintenance  of  21- 
foot  channel,  rebuilding  south  pier,  building  3,800  feet  of  concrete 
superstructure  on  breakwater,  and  modifies  the  project  by  provid- 
ing for  an  extension  of  the  breakwater  1,000  feet.  Estimated  cost, 
$592,000. 

The  amount  expended  imder  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  Jime  30,  1909,  was  $448,224.54^  of  which 
$342,375.56  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  concrete 
superstructure  on  breakwater,  for  breakwater  extension,  for  rebuild- 
ing south  pier,  for  construction  of  survey  boat,  for  repairs  of  plant, 
and  for  general  supervision.  About  7,200  linear  feet  of  concrete 
superstructure  has  oeen  completed.  All  the  cribs  for  breakwater 
extension  have  been  simk  ana  the  superstructure  thereon  has  been 
nearly  completed.     Work  on  the  south  pier  has  be^n  commenced. 

The  work  is  in  progress  under  continuing  contract  appropriation, 
authorizing  an  expenditure  of  $592,000,  all  of  which  has  been  appro- 
priated. 

The  approved  project  is  practically  completed  with  the  exception 
of  the  south  pier,  work  on  wliich  has  just  been  commenced. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  21 
feet.  The  mean  annual  variation  of  level  of  water  surface  is  about 
1  foot. 

Commercial  statistics  for  1908, — ^Arrival  of  vessels,  5,080;  ship- 
ments and  receipts,  5,375,013  net  tons.  The  approximate  value  of 
the  exports  and  imports  could  not  be  ascertained. 
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Milwaukee  stands  among  the  leading  lake  ports  in  the  extent  and 
value  of  its  water-borne  commerce.  To  Milwaukee  3,829,372  tons  of 
coal  was  brought  in  1908,  to  be  locally  consumed  or  distributed  to 
points  in  the  interior.  Bv  means  of  car  ferries,  which  ply  both  win- 
ter and  summer,  Milwaukee  is  connected  \nth  several  railway  sys- 
tems terminating  on  the  east  shore  of  Lake  Michigan. 

By  reason  of  its  excellent  harbor  the  manufacturers  and  distrib- 
utors of  ililwaukee  enjoy  superior  shipping  facilities  and  low  freicjht 
rates,  especially  to  and  from  eastern  points.  Many  bulky  articles, 
such  as  coal,  salt,  sugar,  etc.,  are  transshipped  from  water  to  rail  at 
Milwaukee.  The  favorable  effect  of  the  narbor  upon  commerce  is 
widespread  throughout  several  Statea  lying  to  the  westward. 

For  references  to  niore  extended  information  and  for  reuorts  on 
examinations  and  surveys,  see  Annual  Report  of  the  Chief  of  En- 
gineers for  1904,  pages  529  and  530. 

July  1,  1908,  balance  unexpended $467,932.86 

Miscellaneous  receipts 684.  53 

468,517.39 
June  30,  1909,  amount  expended  diuing  fiscal  year: 

For  works  of  improvement |104, 560. 68 

For  maintenance  of  improvement 175, 512.  93 

280,073.61 

July  1,  1909,  balance  unexpended 188,443.78 

July  1,  1909,  outstanding  liabilities 9,987.57 

July  1, 1909,  balance  available 178, 456. 21 

July  1,  1909,  amount  covered  by  uncompleted  contracts 132, 821. 03 

(See  Appendix  J  J  14.) 

16.  Milwaukee  (inner)  Harbor,  Wisconsin. — The  original  condition 
of  the  rivers  comprised  in  the  inner  harbor  of  Milwaukee  is  not  defi- 
nitely known.  Tnese  rivers  have  been  dredged,  and  a  depth  of  about 
21  feet  below  datum  maintained  therein,  by  the  city  or  Milwaukee. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3^  1905,  and  provides  for  improving  Menominee,  Mil- 
waukee, and  Kmnickmnick  rivers,  which  constitute  the  inner  harbor 
of  Milwaukee.  This  project  provides  for  the  excavation  of  four 
turning  basins — one  in  the  Menominee  and  three  in  the  Eannickin- 
nick;  the  excavation  of  a  channel  100  feet  wide  from  the  turning 
basin  in  Menominee  River  to  its  mouth  and  150  feet  wide  thence  to 
the  harbor  entrance;  the  excavation  of  a  channel  100  to  150  feet 
wide  from  the  mouth  of  the  Kinnickinnick  to  the  uppermost  turning 
basin  in  that  river,  all  channels  to  be  21  feet  deep.  The  estimated 
cost  of  this  improvement  is  $318,581.  The  act  in  adopting  the  proj- 
ect provided  that  no  part  of  the  appropriation  therefor  should  be 
expended  unless  the  Secretary  of  War  snail  have  satisfactory  assurance 
that  the  city  of  Milwaukee  will  comply  with  certain  conditions. 
Stated  briefly,  the  city  must  donate  the  land  for  the  turning  basins, 
must  revert  channels  and  basins  wherever  necessary,  and  must  main- 
tain the  improvement  after  its  completion. 

By  act  approved  June  30,  1906,  Congress  authorized  the  Secretary 
of  War,  in  nis  discretion,  to  modify  this  project  by  omitting  the  turn- 
ing basin  at  the  head  of  navigation  m  the  Kinnickinnick  River. 
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Bv  act  approved  May  28,  1908,  Congress  authorized  the  Secretary 
of  War,  in  nis  discretion,  to  enter  into  a  contract  or  contracts  for  the 
improvement  of  the  Kinnickinnick  River,  as  soon  as  the  city  of  Mil- 
waukee shall  have  complied  with  the  foregoing  conditions,  so  far  as 
they  apply  to  the  Kinnickinnick  River,  or  any  part  thereof. 

There  has  been  no  expenditure  under  the  existing  project,  no  as- 
surance having  yet  been  offered  that  the  city  of  Milwaukee  will 
fulfill  all  the  conditions  above  mentioned. 

The  work  is  to  be  done  under  continuing-contract  appropriations, 
and  the  balance  of  the  authorization  to  be  appropriated^is  $218,581. 

No  portion  of  the  approved  project  has  been  accomplished  up  to 
June  30,  1909. 

The  maximimi  draft  which  could  be  carried  June  30,  1909,  was 
about  20  feet.  The  usual  mean  annual  variation  of  water  surface  is 
about  1  foot.  The  rivers  are  actually  navigable  as  follows:  Milwau- 
kee River,  about  2 J  miles;  Menominee  River,  about  2  miles;  Kin- 
nickinnick River,  about  2i  miles. 

The  commerce  of  Milwaukee  has  already  been  described  in  the 
report  relating  to  Milwaukee  Harbor. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment.  It  is  impracticable  to  esti- 
mate the  amount  of  reduction  in  rates  thereby  eflkcted. 

For  report  on  examination  and  survey  see  Annual  Report  for  1904, 
Part  3,  page  2887. 

July  1,  1908,  balance  unexpended 1100,000.00 

July  1,  1909,  balance  unexpended 100,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 218, 58L  00 

(See  Appendix  J  J  15.) 

16.  Racine  Harbor,  Wisconsin, — The  entrance  to  this  harbor  at  the 
mouth  of  Root  River  originally  varied  in  depth  from  absolute  closure 
after  storms  to  about  7  feet,  and  the  present  harbor  was  not  available 
forpurposes  of  commerce. 

Tne  orimial  project,  adopted  in  1842-43,  provided  for  a  channel  13 
feet  deep  between  parallel  piers  160  feet  apart,  modified  as  follows: 
1866,  provided  for  increasing  depth  to  16  feet  and  for  extension  of 
piers;  1889,  provided  for  increasmg  depth  to  17  feet  and  for  further 
extension  of  piers;  1899,  provided  for  widening  channel  and  increas- 
ing depth  to  21  feet,  for  extending  the  south  pier,  and  for  a  break- 
water 600  feet  long;  1902,  provided  for  a  change  in  the  location  and 
direction  of  the  breakwater.  The  original  project  as  modified  was 
completed  in  1905.  The  total  amount  expended  thereon,  including 
maintenance  up  to  the  time  of  adoption  of  present  project,  is 
$507,141.72. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21 -foot  channel  ana  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater,  in  general  accord- 
ance with  type  plan  as  set  forth  in  report  submitted  in  House  Docu- 
ment No.  62,  Fifty-ninth  Congress,  first  session. 

An  estimate  of  the  cost  or  a  part  of  this  project,  amounting  to 
$225,000,  was  submitted  December  13,  1906,  and  published  in  River 
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and  Harbor  Committee  Docimient  No.  3,  Fifty-ninth  Congress,  sec- 
ond session.  The  Board  of  Engineers  for  Rivers  and  Harboi's  in 
its  report  on  this  project,  published  in  the  same  committee  docu- 
ment, stated  that  it  was  the  Tbelief  of  the  board  that  the  proposed  plan 
"should  be  held  in  abeyance  until  the  completion  Of  the  proposed 
improvements  at  Ludington  and  Manitowoc,  and  that  the  adoption  of 
a  new  plan  for  the  improvement  of  any  of  these  other  harbors"  (in- 
cluding Racine)  ''should  be  postponed  imtil  the  efficiency  of  the  work 
at  these  two  harbors  is  demonstrated."  At  the  date  of  this  report 
the  work  at  neither  Ludington  nor  Manitowoc  has  been  fully  com- 
pleted, and  it  is  believed  that  at  the  close  of  the  present  season  the 
department  will  be  in  better  position  than  at  present  to  submit  fur- 
ther recommendation  in  regard  to  the  work  now  held  in  abeyance  in 
consequence  of  this  report  of  the  Board. 

Should  it  be  decided,  however,  not  to  hold  the  proposed  plan  fur- 
ther in  abeyance,  it  is  believed  that  the  work  of  improvement  should 
in  the  immediate  future  be  confined  to  extending  the  north  break- 
water shoreward,  as  recommended  by  the  district  officer. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  Jime  30,  1909,  is  $50,525.14.  Of 
this  amount,  $25,492.55  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  extension  of 
north  breakwater,  for  maintenance  of  channel,  for  construction  of 
survey  boat,  and  for  general  supervision. 

The  breakwater  has  been  extended  about  200  feet,  the  channel 
dredged,  and  minor  repairs  made  to  breakwater. 

It  IS  estimated  that  not  more  than  5  per  cent  of  the  approved  project 
has  been  completed  up  to  June  30,  1909.  No  result  in  the  way  of 
increased  deptn  or  widlih  has  been  obtained,  but  the  extension  to  the 
breakwater  has  somewhat  diminished  the  disturbances  in  the  harbor 
during  storms. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface  is 
about  1  foot.  Connecting  with  the  western  terminus  of  the  govern- 
ment improvement,  Root  River  is  navigable  for  a  distance  or  about 
nine-tenths  of  a  mile. 

Commercial  statistics  for  1908. — ^Arrivals  of  vessels,  1,344;  ship- 
ments and  receipts,  745,032  net  tons.  The  approximate  value  of  the 
exports  and  imports  could  not  be  ascertained.  The  commerce  bene- 
fited is  quite  large  in  volume  and  of  a  general  character.  It  is  believed 
that  the  project  has  a  material  effect  in  controlling  freight  rates  not 
only  on  coal  and  other  bulk  commodities,  both  local  and  for  trans- 
shipment, but  also  in  affording  to  Racine  the  rail  rates  accorded 
places  at  which  water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  jrear  ending  Jime  30,  1911,  in  repairs  of  piers 
and  breakwater  and  in  dredging.  The  work  proposecl  is  necessary 
for  maintenance  of  the  harbor. 

For  references  to  more  extended  information  and  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  531, 
and  1906,  page  645. 
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Julys,  1908,  balance  unexpended $36,684.04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909 ~. 6,000.00 

Miscellaneous  receipts 60. 00 


40,73104 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |18, 885. 91 

For  maintenance  of  improvement 13,380.62 

32,266.43 

July  1,  1909,  balance  unexpended 8,467.61 

July  1,  1909,  outstanding  habilities 36L68 

July  1,  1909,  balance  available 8, 115. 93 

Amount  that  can  be  profitabl}r  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance 
unexpended  July  1,  1909 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  16.) 

17.  Kenosha  Harbor,  Wisconsin. — ^The  ori^al  depth  of  water  at 
the  mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,  and  the 
present  harbor  was  not  available  for  purposes  of  commerce. 

The  original  project,  adopted  in  1852,  provided  for  a  channel  13 
feet  deep  Det ween  parallel  piers  160  feet  apart,  modified  as  follows: 
1866,  provided  for  a  navigaole  channel  16  leet  deep;  1889,  provided 
for  extending  north  pier  300  feet  and  south  pier  600  feet,  and  for 
channel  16  feet  deep;  1890,  provided  for  dredging  in  ''The  Basin;" 
1899,  provided  for  extending  the  south  pier,  increasing  the  width 
between  piers  to  250  feet  by  rebuilding  the  north  pier,  building  600 
feet  to  breakwater,  and  increasing  the  depth  in  channel  and  basm  to 
21  feet  and  20  feet,  respectively;  1902,  provided  for  extending  the 
breakwater  100  feet  shoreward.  The  original  project  as  modified 
was  completed  in  1900.  with  the  exception  of  100  feet  extension  to 
breakwater.  The  total  amount  expended  thereon,  including  main- 
tenance up  to  the  time  of  adoption  of  present  project,  is  $476,816.37. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21-foot  entrance  channel,  20-foot  basin,  and  exist- 
ing works,  and  for  an  extension  of  200  feet  to  the  landward  end  of 
the  breakwater.     Estimated  cost,  $22,000. 

The  total  amount  expended  on  the  work  of  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1909,  is  $23,046.40. 
Of  this  amount  $14,350.18  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  extension  of 
north  breakwater,  for  dredging,  and  for  general  supervision. 

The  foundation  for  breakwater  extension  is  completed  and  the  crib 
has  been  built  but  not  yet  sunk  in  place.  The  channel  and  the  basin 
have  been  dredged. 

The  approved  project  is  completed  with  the  exception  of  sinking  a 
crib  in  extension  of  breakwater  and  building  superstructure  thereon. 

The  maximum  draft  that  could  be  carried  June  30, 1909,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  government  improve- 
ment, Pike  Creek  is  navigable  for  a  distance  of  about  2,600  feet. 
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Commerddl  atoMsiicsfor  1908. — ^Arrivals  of  vessels,  359;  shipments 
and  receipts,  58,545  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained.  The  commerce  is  not  large 
in  volume  and  is  chiefly  of  a  local  character. 

It  is  beUeved  that  the  project  has  a  considerable  effect  in  control- 
ling freight  rates  not  only  on  coal  for  local  consumption  brought  in 
by  way  of  the  harbor,  but  also  by  affording  Kenosna  the  rail  rates 
accorded  places  at  which  water  competition  exists. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1911,  in  repairs  of  piers 
and  breakwater  dredgmg.  The  work  proposed  is  necessary  for  main- 
tenance of  the  harbor. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  532, 
and  1906,  page  645. 

July  1, 1908,  balance  unexpended $33, 517. 92 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 10,000.00 

43,617.92 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $2, 613. 57 

For  maintenance  of  improvement 13, 301. 00 

15,914.57 

July  1, 1909,  balance  unexpended 27, 603. 35 

July  1,  1909,  outstanding  liabilities 10L53 

July  1, 1909,  balance  available 27, 501. 82 

July  1, 1909,  amount  covered  by  uncompleted  contracts 22, 578. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 


pended July  1 ,  1909 25, 000. 00 

ibmitted  in  comf)liance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  J  J  17.) 

18.  Waukegan  Harbor,  Illinois. — Originally  there  was  no  navi- 
gable channel  or  natural  harbor  at  this  place. 

An  appropriation  of  $15,000  was  made  in  1852  ''for  the  improve- 
ment of  the  harbor  and  breakwater  at  Waukegan,  HI."  The  plan 
adopted  was  the  construction  of  a  breakwater  parallel  to  the  shore  in 
about  20  feet  of  water  and  opposite  the  heads  of  two  bridge  piers  in 
the  open  lake,  from  which  the  commerce  of  the  place  was  carried  on. 
One  crib  was  placed  in  position  but  was  carried  away  by  a  storm,  and 
the  work  was  abandoned. 

The  original  project  was  adopted  in  1880  and  provided  for  an  arti- 
ficial harbor  of  sufficient  capacity  for  local  trade  by  inclosing  an 
area  with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be 
dredged  to  13  feet.  The  amount  expended  on  original  project  prior 
to  commencement  of  operations  under  present  project  was  $218,944.41 

The  existing  project,  adopted  by  act  of  June  13,  1902,  provides  for 
extending  both  harbor  piers,  building  a  breakwater,  and  increasing 
depth  of  channel  to  20  feet;  estimated  cost,  $345,000,  all  of  which 
has  been  appropriated. 

The  total  amount  expended  in  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  Jime  30,  1909,  is  $400,981.38:  of 
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this  sum  $90,641.99  was  for  maintenance,  of  which  amoimt  $72.93 
was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  recoHBtruc- 
tion  of  inshore  end  of  south  pier,  and  dredging  for  restoration  of 
channel,  and  minor  repairs  of  breakwater,  repairs  of  plant,  and  for  gen- 
eral supervision.  The  new  south  pier  is  practically  completed,  and 
the  haroor  has  been  dredged. 

The  approved  project  was  completed  in  1904,  Since  then  all  ex- 
expenditures  have  been  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1909,  was 
about  19  feet.  The  usual  mean  annual  variation  of  water  level  is 
about  1  foot. 

Commercial  statistics  for  1908. — Arrivals  of  vessels,  660;  shipments 
and  receipts,  217,009  net  tons.  The  approximate  value  of  the  exports 
and  imports  could  not  be  ascertained. 

The  commerce  affected  by  the  project  is  mostly  coal  and  salt  for 
transshipment.     Its  volimie'is  lar^e  and  increasing. 

It  is  believed  that  the  harbor  is  of  great  convenience  to  generid 
commerce,  being  a  terminus  of  the  Elgin,  Joliet  and  Eastern  Railway, 
knowTi  as  the  Chicago  Outer  Belt  Line.  The  harbor  is  in  close  con- 
nection with  all  the  railways  entering  Chicago. 

It  is  believed  that  the  project  has  a  considerable  effect  in  controlling 
freight  rates  on  coal  ana  other  bulk  commodities. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  endingJune  30,  1911,  in  repairs  of  piers 
and  breakwater  and  dredging.  The  work  proposed  is  necessary  for 
maintenance  of  the  harbor. 

For  reference  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  532. 

July  1,  1908,  balance  unexpended $50,275.37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
lk£arch3,  1909 5,000.00 


55,275.37 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 24, 628. 23 

July  1,  1909,  balance  unexpended 30,647.14 

July  1,  1909,  amount  covered  by  uncompleted  contracts 16, 365. 62 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Juno 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  18.) 

19.  Fox  River,  Wisconsin. — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage,  Wis.,  by  a  distance  of  only  2  miles,  one  flowmg 
into  Lake  Michigan,  the  other  into  the  Mississippi  River,  were  the 
early  means  of  communication  between  those  waters.  Through  a 
board  of  public  works  the  State  began  and  carried  on  the  improve- 
ment until  1863,  when  it  was  transferred  to  a  private  company.  In 
1872  the  United  States  purchased  from  the  Grreen  Bay  and  Missis- 
sippi Canal  Company  all  of  its  property  except  the  water  powers, 
water-power  lots,  and  personal  property. 
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The  present  project  is  that  of  a  Board  of  Engineers,  submitted 
Septemoer  17,  1884,  and  modified  May  14,  1886.  It  provides  for 
deepening  and  widening  the  channel  of  Fox  River  from  Green  Bay 
to  Monteilo  to  6  feet  depth  and  from  Montello  to  Portage  to  4  feet 
depth,  with  a  width  of  the  river  channel  from  Lake  Winnebago  to 
Montello  of  100  feet,  and  for  the  renovation  of  12  old  locks,  at  an 
estimated  cost  of  $602,000. 

Appropriations  aggregating  $593,750  have  been  provided  for  this 
work,  and  a  revision  of  the  estimate  indicates  that  $155,353.36  will 
be  required  to  complete  it. 

The  improvement  of  the  Wisconsin  River  was  abandoned  in  1887. 

The  amount  expended  by  the  United  States  on  the  improvement 
of  the  Fox  and  Wisconsin  rivers  from  1839  (date  of  first  appropria- 
tion) to  the  close  of  the  fiscal  year  ending  June  30,  1909,  mcluding 
about  $600,000  expended  for  flowage  damages  and  $145,000  paid  to 
the  Green  Bay  and  Mississippi  Canal  Company  for  its  property,  was 
$3,810,421.96,  of  which  amount  $591,161.39  was  expended  solely  upon 
the  Wisconsin  River. 

The  works  on  Fox  River  now  consist  of  18  stone  locks,  2  stone 
guard  locks  and  8  composite  locks,  13  canals,  16  permanent  and  1 
temporary  dam,  and  various  accessories,  including  lock  houses,  ware- 
houses, a  dry  dock,  levees,  waste-weirs,  culverts,  retaining  walls,  etc. 
The  harbors  of  Stockbridge,  Calumet,  Miller  Bay,  and  Brothertown, 
Lake  Winnebago,  have  been  improved,  and  snags  have  been  removed 
and  bars  dredged  in  Wolf  River,  making  a  4-foot  channel  100  feet 
wide  to  New  London. 

The  project  depth  of  6  feet  below  mean  low  water  has  for  the  most 
part  been  obtained  from  Depere  to  Princeton  lock,  but  the  revision 
of  the  estimate  indicates  that  there  is  still  a  large  amount  of  dredging 
to  be  done  in  the  levels  between  Eureka  and  rrinceton  lock,  where 
now  but  5-foot  depths  obtain.  The  dredging  of  the  6-foot  channel 
between  Princeton  lock  and  Montello  is  now  in  progress,  and  the 
next  appropriation  will  be  applied  to  this  section.  The  district 
officer  recommends  that  no  runds  be  expended  for  further  work 
above  Montello,  as  that  portion  of  the  river  is  now  regarded  as 
unworthy  of  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  5  feet  from 
Depere  to  Berlin  lock,  4  feet  from  there  to  mile  post  64  (about  11 
miles  above  Princeton  lock)  and  3  feet  from  mile  post  64  to  Portage, 
the  head  of  navigation  on  the  Fox  River. 

July  1,  1908,  balance  unexpended $52, 568. 37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3, 1909. 20,000.00 

MificellaneouB  receipts 1. 65 

72,660.02 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      23, 880. 52 

July  1,  1909,  balance  unexpended 48, 679. 50 

July  1, 1909,  outstanding  liabilities • 2, 674. 42 

July  1, 1909,  balance  available 46, 005. 08 

Amount  (estimated)  required  for  completion  of  existing  project 155, 353. 36 

9001— BNO  1909 45 


Digitized  by  LjOOQIC 


706  BEPOBT  OF  THE  CHIEF   OF  ENGINEERS,  U.   S.  ABMY. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 150,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  J  J  19.) 

J?0.  Overaiing  and  care  of  locks  and  darns  on  Fox  River,  Wisconsin. — 
Under  tne  allotment  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  has  oeen  ex- 
pended during  the  year  ending  June  30,  1909,  the  sum  of  $52,940.17. 

The  amount  expended  to  June  30,  1909,  is  $1,407,405.74,  including 
$3,314.67  miscellaneous  receipts. 

The  principal  work  done  nas  been  dredging  bars  and  channels; 
making  repairs  to  locks,  dams,  and  canal  banks,  lock  houses,  dredges, 
and  boats;  renewing  the  timber  work  and  concrete  top  finish  of  Little 
Kaukauna  lock  above  low  water;  rebuilding  the  lower  gates  of  Kau- 
kauna  third  and  fourth  locks  and  the  upper  part  of  the  gates  of  Apple- 
ton  first  lock;  rebuilding  the  sluice  gates  of  Menasha  Dain  of  steel,  and 
the  construction  of  Iock  houses  at  Little  Chute  first  and  Combined 
locks. 

The  report  of  the  district  engineer  officer  in  charge  shows  the  items 
of  expenditures.  Navigation  was  closed  November  20,  1908,  and 
reopened  April  12,  1909. 

For  commercial  statistics,  see  report  of  the  district  officer  upon  the 
improvement  of  Fox  River,  Wisconsin. 

(See  Appendix  J  J  20.) 

21 .  Removing  sunken  vessels  or  craft  obstructing  or  endangering  Tkwn- 
gation. — Wreck  of  steamer  Cecelia  Hill  at  Eagle  Harbor,  Green  Bay,  Wis- 
consin,— This  vessel  burned  at  Fish  Creek,  Wis.,  some  two  or  three 
f rears  ago.  The  hull  was  subsequently  towed  to  Horseshoe  Island, 
ying  at  the  entrance  to  Eagle  Harbor,  Green  Bay,  Wis.,  and  was  per- 
mitted to  sink,  thus  forming  an  obstruction  to  navigation. 

The  wreck  having  been  abandoned  by  its  owners,  it  was  removed 
by  the  United  States  on  September  14,  190J8,  at  a  cost  of  24  cents  and 
the  vessel  and  its  contents. 
(See  Appendix  J  J  21.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  CHICAGO, 

ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  to  September  30,  1908,  and  of  Maj.  Thomas  H.  Rees,  Corps 
of  Engineers,  smce  that  date.  Division  Engineer  Col.  W.  L.  Fisk, 
Corps  of  Engineers. 

L  Chicago  Harbor,  Illinois. — Before  improvement  (1870)  this 
harbor  was  limited  to  the  lower  end  of  Chicago  River,  with  an  en- 
trance channel  width  of  400  feet,  depth  13  feet,  and  annual  com- 
merce less  than  3,000,000  tons.  A  brief  history  of  this  harbor 
improvement  prior  to  1876  is  given  on  pages  433  to  438,  Part  2. 
Annual  Report  of  the  Chief  of  Engineers  for  1876,  and  a  very  full 
description  of  the  harbor  in  its  improved  condition  is  to  be  found  on 
paffes  131  to  134^  Bulletin  No.  18  (1908),  issued  by  the  United  States 
Lake  Survey  Omce,  Detroit,  Mich. 
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The  present  project  was  adopted  in  1870,  modified  in  1878,  1896, 
1903,  and  1905;  that  for  present  increased  depth  of  dredging  in  outer 
harbor  being  given  by  report  of  July  16,  1897  (p.  2791,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1897),  specifically  adopted  by  act 
of  March  3,  1899;  and  that  for  repair  of  north  pier  being  given  by 
report  of  July  14,  1903  (p.  1888,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1903),  adopted  by  act  of  March  3,  1905;  such  projects 
including: 

(al)  Breakwaters  to  form  an  outer  harbor,  with  (a2)   dredging 
within  the  same  for  20-foot  draft  (21  foot  depth). 
.  (6)  Exterior  breakwater,  with  a  harbor  of  refuge  behind  the  same. 

(c)  Dredging  entrance  to  inner  harbor  or  mouth  of  Chicago  River 
to  same  depth  as  outer  harbor. 

(d)  Maintenance;  including  (dl)  the  special  repair  of  north  pier 
superstructure  and  (d2)  some  redredging  outside  the  southern  en- 
trance to  the  basin. 

(e)  Contingencies,  including  superintendence. 

For  map  or  full  improvement,  see  page  1888,  Annual  Report  of  the 
Chief  of  Engineers  for  1903. 

No  preliminary  examination  reports  appear  to  be  on  record  as  to 
past  improvements  of  this  localitv. 

A  list  of  past  survey  reports  will  be  found  on  page  600,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1906. 

There  has  been  expended  on  projects  prior  to  1870,  $446,005,  and 
on  the  project  of  1870,  with  its  modifications,  to  June  30,  1909,  the 
sum  of  $2,106,687.37;  total,  $2,552,692.37. 

The  operations  during  the  year  were:  Completion  of  the  concrete 
superstructure  over  the  north  pier;  completion  of  pile  protection  pier 
at  United  States  life-saving  station  and  United  States  engineer  boat- 
house  (one-half  of  the  cost  of  which  was  paid  for  by  the  Life-Saving 
Service) ;  redredging  the  channel  from  the  lake  to  Rush  Street  Bridge; 
repairs  to  north  end  of  easterly  breakwater.  All  of  the  work  above 
mentioned  is  that  of  maintenance  except  the  construction  of  the 
small  protection  pier  at  the  life-saving  station. 

The  uncompleted  portions  of  the  above  project  now  are  (a2)  com- 
pletion of  dredging  of  the  outer  harbor  basm  for  a  20-foot  draft, 
estunated  Jiily  16,  1897,  at  $509,960;  (d2)  reopening  (dredging)  of 
the  east  (also  called  southern)  entrance  to  the  outer  harbor  basin; 
(d4)  repair  of  outer  harbor  breakwater  cribs  and  filling;  (d5)  repair  of 
exterior  harbor  of  refuge  breakwater;  (c)  contingencies,  including 
superintendence. 

At  present  the  harbor  entrance  has  a  width  of  470  feet  at  the  river 
moutn,  with  a  least  depth  of  21  feet  via  Chicago  River,  and  of  about 
16  feet  via  the  basin  entrance;  and  the  harbor  basin  carries  depths  of 
at  least  19  to  20  feet  over  its  outer  half  and  of  at  least  8  feet  over  its 
inner  half;  all  these  depths  being  referred  to  *' Chicago  citv  datum," 
or  the  so-called  "  low  water  of  1847,''  which  is  579.83  feet  above  mean 
tide.  New  York  Harbor  (Lake  Survey  revisions  of  1907). 

Tne  water  level  has  a  total  variation  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot 
oscillation  per  day. 

Chicago  outer  harbor,  being  mainly  a  protection  to  Chicago  River 
entrance,  has  practically  no  commerce  except  that  of  the  nver,  the 
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outer  basin  being  used  mainly  by  yachts  and  other  small  craft.  The 
lake  commerce  of  this  locality  is  at  present  diminishing  and  the  har- 
bor works,  while  formerly  having  added  about  5,000,000  tons  to  the 
river  commerce,  are  now  needed  mainly  to  prevent  a  more  rapid  loss 
of  the  4,000,000  tons  remaining. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates. 

By  act  approved  May  28,  1908  (Public,  No.  153),  any  or  all  of  the 
then  availaoie  balance  for  Chicago  Harbor  was  made  available,  in  the 
discretion  of  the  Secretary  of  War,  for  expenditure  on  the  existing 

Eroject  for  Chicago  River,  and  under  this  authority  $193,000  rf 
hicago  Harbor  funds  has  been  transferred  to  Chicago  River. 

The  superstructures  of  the  easterly  and  southerly  breakwaters  have 
deteriorated  to  such  an  extent  that  rebuilding  in  concrete  is  now  con- 
sidered necessary,  and  the  cost  thereof  is  included  in  the  amount  that 
can  be  profitably  expended  in  the  fiscal  year  ending  Jime  30,  1911. 

It  is  proposed  to  apply  the  available  funds  and  those  asked  for  the 
fiscal  year  ending  June  30, 191 1,  to  the  maintenance  of  existing  works, 
redredging  the  southern  entrance  to  the  outer  harbor  and  reouilding 
in  concrete  the  superstructures  of  the  easterly  and  southerly  break- 
waters, meanwhile  postponing  the  completion  of  the  outer  basin 
dredging,  which  is  not  considered  urgent. 

By  the  act  of  March. 3,  1909,  Congress  ordered  an  examination  to 
be  made  of  the  rivers  and  harbors  in  the  Chicago  district  for  the  pur- 
pose of  reportiog  a  plan  for  a  complete,  systematic,  and  broad  im- 
provement of  harbor  facihties  for  Chicago  and  adjacent  territory. 
Tlus  report  will  be  submitted  to  Congress  at  its  next  session. 

July  1,  1908,  balance  unexpended $279,426.01 

Amount  transferred  to  Chicago  River 193, 000. 00 

86,426.01 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |4, 678. 89 

For  maintenance  of  improvement 46, 498. 03 

50, 176. 92 

July  1,  1909,  balance  unexpended 36, 249. 09 

Amount  (estimated)  required  for  completion  of  existing  project 237, 960. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 480,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  1 .) 

S.  Chicago  RiveVy  Illinois, — Before  improvement  by  the  Unit-ed 
States  (1896)  the  river  channel,  as  a  result  of  municipal  and  private 
improvements,  was  navigable  for  about  14-foot  draft  boats  over  widths 
of  about  200  feet  throughout  the  length  of  the  main  river,  about  1.5 
miles,  and  of  use  by  boats  of  12  to.  14  feet  draft  for  lesser  widths  and 
for  about  5  miles  farther  length  in  the  North  Branch  and  about  5 
miles  farther  length  in  the  South  Branch  and  forks.  A  good  brief 
history  of  river  and  harbor  improvement  at  Chicago  prior  to  1876  is 
given  on  pages  433-438,  Part  2,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1876,  and  a  very  full  description  of  present  conditions  is  to 
be  found  on  pages  134-144,  Bulletin  No.  18  (1908),  issued  by  the 
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United  States  Lake  Survey  Office^  Detroit,  Mich.  For  maps  of  river 
and  turning  basins,  see  pages  1892-1893,  Annual  Report,  1903. 

Past  projects,  from  1896  to  1902,  provided  for  16  feet  draft  through 
this  river.  Under  such  projects  17  feet  actual  depth  below  city  datum 
was  secured  from  the  mouth  of  the  river  via  South  Branch  and  West 
Fork  to  Ashland  avenue  (about  5.5  miles),  via  South  Branch  and 
South  Fork  to  the  stock  yards  (about  6  miles),  and  via  North  Branch 
to  Belmont  avenue  (about  6  miles).  (See  p.  2974,  Annual  Report  of 
the  Chief  of  Engineers  for  1893;  p.  2793,  Report  for  1897,  and  p.  3865, 
Report  for  1900,  for  full  reports  on  history  of  improvement  and 
needs  up  to  1899.) 

The  project  of  July  2,  1902,  estimated  cost  $500,000,  as  specifically 
covered  bv  act  of  Congress  June  13,  1902,  provided  for  two  large 
turning  basins  (one  in  the  North  Branch  and  one  in  the  South 
Branch),  to  be  dredged  to  20  feet  draft  (21  feet  depth).  These  turn- 
ing basms  have  been  completely  dredged  and  partly  docked,  but  will 
need  some  annual  redredgmg  and  probably  some  further  dock  revet- 
ment. 

The  river  and  harbor  act,  March  2, 1907,  appropriated  $300,000  for 
improvement  and  maintenance  of  this  river,  such  work  being  covered 
by  the  survey  report  of  November  14,  1899  (pp.  3865-3871,  Annual 
Report  of  the  Chief  of  Engineers  for  1900),  ana  providing  for  dredg- 
ing to  21  feet  actual  depth  in  mid-channel  and  to  within  20  feet  of 
dock  lines  from  Ogden  slip  at  the  river  mouth  to  Ashland  avenue  on 
the  South  Branch,  to  the  Indiana  State  line  bridges  on  the  South 
Fork,  South  Branch,  and  to  Belmont  avenue  on  the  North  Branch 
(including  also  the  canal  around  Goose  Island,  North  Branch),  all 
originally  estimated  at  $810,600.  Project  covering  this  work  was 
approved  April  11, 1908,  as  follows: 

(a)  Dredging  soft  material,  main  river,  North  Branch  (including  canal), 

South  Fork  of  South  Branch,  1,472,000  cubic  yarda $384,000 

(h)  Excavation  rock  and  hardpan  in  North  Branch  and  South  Fork,  105,000 

cubic  yards 352,800 

(c)  Superintendence  and  inspection 73, 800 

810,600 

the  division  of  funds,  between  dredging  and  excavation  being  subject 
to  modification  during  the  progress  of  work. 

A  Ust  of  past  survey  reports  will  be  found  on  page  601,  Annual 
Report  of  the  Chief  of  Engineers  for  1906. 

Keference  to  reports  on  examination  and  survey  of  West  Fork  of 
South  Branch  of  Chicago  River,  ordered  by  the  river  and  harbor  act 
of  March  3,  1905,  will  be  foima  on  page  608,  Annual  Report  of  the 
Chief  of  Engineers  for  1906.  A  new  report  on  the  same  localitjr  was 
called  for  by  the  river  and  harbor  act  of  March  3,  1909,  and  will  be 
submitted  to  Congress  at  its  session. 

The  head  of  navigation  of  the  river  and  its  branches,  together  with 
a  statement  of  its  navigable  lengths,  are  given  in  the  following  table: 


Main  river  from  end  of  piers  to  junction  of  branches L58 

South  Branch  to  Ashland  avenue 4. 08 

South  Fork  of  South  Branch  to  Chicago  Junction  Railway  bridges 1.  71 

North  Branch  to  Belmont  avenue 5. 14 

North  Branch  Canal  (Gooee  Island  Cut-off) 1. 04 

Total 13.66 
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There  has  been  expended  on  previous  projects  $929,899.14  (of 
which  $3,326.99  was  for  maintenance  during  the  present  fiscal  year), 
and  on  the  present  project,  approved  April  11,  1908,  $309,266.97; 
total,  $1,239,166.11. 

The  following  work  was  accomplished  during  the  year:  484  linear 
feet  of  dock  built  in  the  South  Branch  tummg  basin;  main  river 
deepened  to  project  depth  from  Rush  Street  Bridge  to  the  forks; 
North  Branch,  including  North  Branch  Canal,  dredged  to  project 
depth  to  900  feet  north  of  Clvboum  place;  South  Fork,  South  Branch, 
dredged  to  project  depth  from  the  South  Branch  turning  basin  at 
Fuller  street  to  the  junction  with  its  west  arm.  Nothing  has  been 
expended  for  maintenance. 

At  present  the  river,  including  both  branches,  sUghtly  widened  at 
its  narrowest  parts  by  the  United  States  and  much  widened  in  the 
South  Branch  by  the  Chicago  Sanitary  District,  has  a  least  depth  of 
channel,  as  referred  to  Chicago  city  datum,  of  21  feet  from  the  lake 
to  the  forks;  thence  in  the  North  Branch  21  teei,  including  North 
Branch  Canal,  to  900  feet  north  of  Clybourn  place,  thence  8  feet  to 
FuUerton  avenue,  thence  7  feet  to  Belmont  avenue;  and  in  the  South 
Branch  21  feet  to  the  junction  with  its  west  arm,  except  at  Archer 
avenue,  where  the  city  s  water-pipe  tunnel  restricts  the  depth  to  19 
feet  below  hydraulic  grade.  (For  general  description  of  the  sanitary 
district  projects,  see  p.  2097,  Annual  Report  of  the  Chief  of  Engineers 
for  1902.) 

The  water  level  has  variations  of  about  6.5  feet  from  the  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
day.  The  river  has  a  current  from  the  lake  toward  the  Sanitary 
District  Canal  varying  from  nothing  up  to  about  3  miles  per  hour, 
according  to  drainage  diversion  and  lake  seiches. 

The  annual  commerce  is  now  reported  at  about  4,000,000  tons,  the 
principal  items  being  grain,  lumber,  coal,  and  salt  (a  good  deal  of 
commerce  having,  since  1897,  gone  to  the  Calumet  River),  and  the 

f)resent  further  improvement  is  now  mainly  needed  to  prevent  further 
OSS.  There  is  quite  a  large  local  commerce  carried  m  the  Chicago 
River  by  lighters,  of  which  no  official  record  is  kept. 

The  development  of  commerce  on  this  river  is  greatlv  hampered 
by  the  many  obstructive  bridges  crossing  the  stream  which  are  owned 
by  the  city  of  Chicago. 

The  existence  of  this  improved  river  is  considered  to  be  of  great  use 
in  controlUng  freight  rates. 

By  act  approved  May  28, 1908  (Public— No.  153),  any  or  all  of  the 
available  balance  for  Chicago  Harbor  was  made  available,  in  the 
discretion  of  the  Secretary  of  War,  for  expenditure  on  the  existing 
project  for  Chicago  River,  and  under  this  authority  $193,000  oi 
Chicago  Harbor  funds  was  transferred  to  Chicago  River. 

It  is  proposed  to  apply  the  funds  now  available  and  further  appro- 
priations to  the  completion  of  the  turm'ng  basins,  to  the  securing  of 
the  new  21-foot  deptn  throughout  the  river,  and  to  the  maintenance 
of  existing  works. 
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July  1, 1908,  balance  unexpended $341,847.58 

Transferred  from  Chicago  Harbor 193, 000. 00 

Amount  allotted  from  appropriation  by  river  an  J  harbor  act  approved 
March  3, 1909 5,000.00 

539, 847.  58 
Jime  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $319, 508.  58 

For  maintenance  of  improvement 3, 326.  99 

322,835.57 


July  1,  1909,  balance  unexpended 217,012.01 

July  1,  1909,  outstanding  liabilities 13,000.00 

July  1, 1909,  balance  available 204,012.01 

July  1, 1909,  amount  covered  by  uncompleted  contracts 134, 609.  51 

Amount  (estimated)  required  for  completion  of  existing  project 317, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 /332, 600. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  2.) 

S.  Calumet  Harbor^  lUinois. — ^This  harbor  is  known  on  the  Great 
Lake^  as  South  Chicago  Harbor.  . 

Before  improvement  (1870)  this  harbor  was  limited  to  the  lower 
end  of  Calumet  River  and  to  the  natural  depths  over  the  bar  at  its 
lake  mouth,  the  channel  entrance  having  aoout  100  feet  available 
width,  with  about  4  feet  depth.  The  annual  commerce  was  practically 
nothing  in  either  harbor  or  river.  A  brief  history  of  this  harbor 
improvement  prior  to  1876  is  given  on  pages  441-444,  part  2,  Annual 
Report  of  the  Chief  of  Engineers  for  1876;  and  a  very  full  descrip- 
tion of  present  conditions  is  to  be  found  on  pages  124-125,  Bulletm 
No.  18  (1908),  issued  by  the  United  States  Lake  Survey  Office,  De- 
troit, Mich. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  oetween  them. 

The  work  began  in  1870,  and  all  the  projected  work  for  16  feet 
draft  was  accomplished  prior  to  June  30,  1896,  resulting  in  the  con- 
struction of  3,640  Unear  feet  of  north  pier  and  2,020  linear  feet  of 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and 
of  suitable  width  from  water  of  similar  depth  in  Lake  Michigan  to 
the  Calumet  Rivep  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53. 

The  present  project,  submitted  February  21,  1896,  and  specifically 
adopted  by  Congress  by  act  of  March  3,  1899  (including  minor  changes 
submitted  Marcn  28,  1899,  modified  July  1,  1902,  and  approved  oy 
Secretary  of  War  July  11, 1902),  provides  for — 

(a)  A  breakwater  4,400  feet  long,  connected  with  the  shore  and 
running  due  east  into  the  lake,  terminating  in  water  32  feet  deep. 
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(b)  An  extension  of  this  breakwater  2,500  feet  long  in  a  south- 
easterly direction  from  the  end  of  the  first. 

(c)  The  anchorage  area  sheltered  by  breakwater  dredged  to  20  feet 
draft  (21  feet  depth). 

(d)  South  pier  at  the  mouth  of  Calumet  River  extended  800  feet. 

(e)  The  Calimiet  River  dredged  to  a  width  of  200  feet  and  20  feet 
draft  (21  feet  depth)  for  a  distance  of  2  miles  from  the  mouth. 


(/)  Maintenance  and  repairs. 
For 


^or  text  and  map,  including  minor  changes,  see  pages  2583-2588, 
Annual  Report  of  tne  Chief  of  Engineers  for  1896,  and  page  2102  of 
the  report  for  1902. 

A  statement  of  past  examination  and  survejr  reports  will  be  foimd 
on  page  6Q3,  Annual  Report, of  the  Chief  of  Engineers  for  1906. 

There  has  been  expended  on  previous  projects  $454,484.53,  and  on 
the  present  project  of  1896,  adopted  in  1899,  $1,024,259.91,  of  which 
$39,180.95  was  for  maintenance;  total,  $1,478,744.44. 

The  operations  during  the  year  consisted  of  maintenance,  consider- 
able repair  work  having  been  made  necessary  by  damage  to  break- 
waters by  storms. 

All  original  work  of  past  and  existing  projects  has  now  been  com- 
pleted, leaving  since  1905  only  its  repair  and  other  maintenance. 

At  present  the  protected  harbor  behind  the  lake  breakwater  is 
about  one-half  square  mile  in  area,  with  20  feet  depth;  and  the  pier 
entrance  to  the  nver  is  of  300  feet  width,  with  at  least  20  feet  channel 
depth;  all  depths  being  referred  to  Chicago  city  datum.  (See  Chicago 
Harbor  report.) 

Recent  sounding  indicate  that  some  shoaling  has  occurred  in  the 

Protected  area.  Considerable  further  damage  has  been  done  to  the 
reakwater  structures  bv  storms  of  the  past  winter.  About  900  feet 
of  the  north  pier  and  about  300  feet  of  the  south  pier  are  in  a  very 
dilapidated  and  rotten  condition  and  must  soon  be  rebuilt,  as  these 
structures  have  now  exceeded  by  several  years  the  customary  life  of 
such  structures.  When  the  rebuilding  is  done  concrete  construction 
should  be  used. 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  the 
highest  known  to  lowest  known  water,  and  an  average  of  less  than  1 
foot  oscillation  per  day. 

Calumet  Harbor,  being  mainly  a  protection  to  Calumet  River  en- 
trance, has  practically  no  commerce  except  that  of  Calumet  River, 
although  about  half  of  the  Illinois  Steel  Company's  commerce,  belong- 
ing partly  to  the  harbor  and  partly  to  the  river  and  estimated  here- 
with, as  usual,  under  Calumet  River,  belongs  strictly  to  the  harbor. 
The  harbor  works  are  fully  entitled  to  half  the  credit  of  all  the  com- 
merce developed  by  the  combined  harbor  and  river  improvements 
since  1870,  such  development  having  now  reached  about  6,000,000 
tons  annually. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  rauroad  rates. 

It  is  proposed  to  apply  the  funds  now  available  and  the  additional 
appropriation  recommended  to  the  necessary  repair  and  other  main- 
tenance of  the  works. 
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July  1, 1908,  balance  unexpended : $110,508.37 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 22, 021. 81 


July  1, 1909,  balance  unexpended 88,486.56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 a  100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  K  K  3.) 

4.  Calumet  River,  Illinois  and  Indiana, — Before  improvement  of 
Calumet  Harbor  by  the  United  States  (1870).  this  river,  while  having 
a  navigable  channel  of  about  100  feet  widtn  and  13  teet  depth  for 
about  4  miles  length,  could  not  be  reached  from  the  lake  by  boats  of 
over  5  feet  draft,  because  of  the  bar  across  its  mouth;  and  its  com- 
merce was  then  practically  nothing.  At  the  time  of  the  improve- 
ment of  the  river  itself  (1884),  the  nver  had  become  navigable  for  12 
feet  draft  over  widths  of  about  100  feet  and  a  length  of  about  4  miles; 
and  for  boats  of  5  feet  draft  over  widths  of  about  50  feet  and  lengths 
from  the  river  mouth  of  about  16  miles  in  the  Grand  Calumet  and 
about  14  miles  in  the  Little  Calumet.  The  commerce  at  that  time 
was,  however,  less  than  500,000  tons.  A  good  brief  history  of  this 
river  and  harbor  improvement  prior  to  1876  is  ^ven  on  pages  441- 
444,  Part  2,  Annual  Report  of  the  Chief  of  Engmeers  for  1876,  and 
^a  very  full  description  of  present  conditions  is  to  be  found  on  pages 
125-128,  BuUetm  No.  18  (1908),  issued  by  the  United  States  Lake 
Survey  Office,  Detroit,  Mich. 

The  project  for  the  improvement  of  this  river,  adopted  by  Con- 
gress in  1884  and  modified  in  1886,  contemplated  securing  a  chan- 
nel 200  feet  in  width  and  16  feet  in  depth  below  low  water  in  Lake 
Michigan  from  the  mouth  of  Calumet  Harbor,  Illinois,  about  11  miles 
upward,  to  a  point  one-half  mile  east  of  Hammond,  Ind.     This 

groject  was  modified  by  the  river  and  harbor  act  of  June  3,  1896,  for 
alumet  Harbor,  so  as  to  provide  for  dredging  the  channel  to  20  feet 
depth  from  the  mouth  2  miles  southward  (upward). 

The  projects  of  1884  to  1896,  now  ended,  secured  a  permanent 
channel  of  200  feet  width  and  20  feet  depth  from  the  mouth  of  the 
river  about  2.5  miles  upstream  (including  a  small  turning  basin  near 
the  mouth  of  the  river;,  thence  16  feet  aepth  about  3  miles  farther, 
except  over  short  portions,  where  rock  redxiced  the  width  to  85  feet 
and  the  depth  to  14  feet;  and,  in  addition  a  temporary  channel  of 
10  feet  depth  and  60  feet  width^  in  the  next  6  miles,  up  to  a  point  on 
the  Grand  Calumet  one-half  mile  east  of  Hammond,  Ind.  (about  11 
miles  above  the  mouth). 

The  present  projects,  adopted  by  act  of  March  3.  1905,  provided 
for  a  channel  200  feet  wide  and  20  feet  deep  from  the  mouth  of  the 
river  to  One  hundred  and  twenty-second  street,  and  of  the  same  width 
and  16  feet  deep  from  One  hundred  and  twenty-second  street  to  the 
forks,  with  five  turning  basins,  at  a  total  estimated  cost  of  $662,480.50, 

a  This  estimate  may  be  reduced  to  $30,000,  owing  to  the  &kct  that  joint  resolution  of 
Congress  approved  June  25.  1909,  authorizes  the  retention  of  a  balance  ($68,804.89)  of 
former  appropriations  for  this  work,  which  it  was  expected  at  the  time  this  estimate 
was  prepared  would  be  covered  into  the  surplus  fund  of  the  Treasury  under  the  pro- 
visions of  section  10  of  the  sundry  civil  act  of  March  4, 1909.  I 
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and  $10,000  per  annum  for  maintenance.  (See  p.  605,  Annual  Report 
of  the  Chief  of  Engineers  for  1906.)  The  construction  of  the  turning 
basins  was  made  contingent  upon  the  donation  of  the  necessary  land 
to  the  United  States  free  of  cost. 

(For  estimates  in  full,  see  pp.  2942-2949,  Annual  Report  of  the 
Cliief  of  Engineers  for  1904;  for  map,  see  p.  1902  of  the  Report  for 
1903;  also,  for  fuller  details,  see  House  Document  No.  172,  Fifty- 
eighth  Congress,  second  session.) 

For  this  work  $712,500  has  been  appropriated,  thus  providing  for 
the  entire  project  and  allowing  five  years  (1905-1910)  of  maintenance 
at  $10,000  per  year. 

Under  appropriation  of  August  18,  1894,  for  ''above  the  forks," 
$5,050.75  is  still  available,  but  dredging  has  been  discontinued  because 
of  constant  refilling. 

The  act  of  June  l3,  1902,  authorizes  the  Secretary  of  War  to  accept 
deeds,  free  of  expense  to  the  United  States,  for  lands  necessary  to 
make  a  proper  channel  200  feet  wide  from  the  forks  up  to  a  point  one- 
half  mile  above  Hammond,  Ind.  (a  stretch  of  about  5.5  miles). 

A  statement  of  past  examination  and  survey  reports  will  be  found 
on  page  605,  Annual  Report,  1906,  and  reference  to  rej>ort  on  exami- 
nation made  in  compliance  with  act  of  March  2,  1907,  will  be  found  on 
page  681,  Annual  Report,  1908. 

There  has  been  expended  on  previous  projects  $445,768.23,  includ- 
ing $41,718.98  for  maintenance,  and  on  the  present  project  (adopted 
in  1905)  $413,702.31,  of  which  $3,511.50  was  for  mamtenance;  total, 
$859,470.54. 

The  following  work  was  accomplished  during  the  year:  Under 
continuing-contract  authorization  the  channel  was  dredged  to  a 
depth  of  17  feet  and  wi(Hh  of  200  feet  from  a  point  about  300  feet 
bellow  the  Calumet  and  W  stern  Railroad  bridge  for  a  distance  of 
about  3,200  feet.  The  excavation  of  turning  basin  No.  1,  near 
Ninety-third  street,  to  650  feet  diameter  and  21  feet  depth  was  com- 
pleted.    Nothing  has  been  expended  for  maintenance. 

Expenditures  up  to  date  have  resulted  in  a  channel  of  21  feet  depth 
(Chicago  datum)  from  the  river  mouth  to  One  hundred  and  sixth 
street,  with  300  feet  width  at  the  harbor  piers,  diminishing  to  200  feet 
width  at  about  Ninety-second  street,  retaining  200  feet  width  to  One 
hundred  and  sixth  street  (except  at  bridges);  thence  20  feet  depth 
with  200  feet  width  to  One  hundred  and  eleventh  street;  thence  21 
feet  depth  with  200  feet  width  to  One  hundred  and  fourteenth  street; 
thence  21  feet  depth  with  180  feet  width  to  One  hundred  and  twentv- 
second  street;  thence  17  feet  depth  with  180  feet  width  to  near  tfte 
Calumet  Western  Railroad  bridge  (near  One  hundred  and  twenty- 
fourth  street) ;  thence  17  feet  depth  and  200  feet  width  to  about  200 
feet  above  the  New  York,  Chicago  and  St.  Louis  Railroad  bridge; 
thence  about  5  feet  mid-channel  depth  and  100  to  150  feet  river 
width  (undredged)  to  the  forks,  now  under  contract  to  be  deepened 
to  17  feet  depth  and  200  feet  width;  thence  about  5  feet  depth  with 
about  50  feet  width  (dredged  prior  to  1895  to  10  feet  depth  and  to 
60  feet  width,  but  since  partlv  filled  up)  to  Hammond,  ind.  One 
turning  basin  has  be^n  dredged  just  above  Ninety-second  street  with 
650  feet  least  diameter  and  about  21  feet  depth. 

The  river  is  further  navigable  for  6-foot  draft  boats  to  Riverdale 
on  the  Little  Calumet,  12  mues  from  the  river  mouth.     It  can  also  be 
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Used  by  light-draft  launches,  such  as  can  pass  under  bridges,  nearly 
to  Gary  on  the  Grand  Calumet,  about  20  miles  from  the  river  mouth, 
and  to  Blue  Island  on  the  Little  Calumet,  about  14  miles  from  the 
river  mouth,  being  stopped  at  that  point  by  rapids. 

The  water  level  has  variations  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
day.  At  dead  low  water  the  river  is  practically  level  from  the  lake 
up  to  the  junction  of  the  Grand  and  Little  Calumet.  The  current  is 
very  slight  except  during  freshet  and  lake  seiches. 

Slow  progress  is  being  made  in  the  acquisition  of  lands  for  widening 
the  river  and  for  turning  basins  authorized  by  the  acts  of  June  13, 
1902,  and  March  3,  1905,  respectively.  All  the  land  for  turning 
basin  No.  1  has  been  acquired  and  the  basin  has  been  dredged.  At 
the  close  of  the  year  negotiations  were  well  under  w^ay  toward  the 
acquisition  of  the  necessary  lands  for  turning  basin  No.  5  and  it  is 
expected  that  the  deeds  for  the  same  will  be  tendered  early  in  the 
coming  year.  It  is  reported  that  deeds  will  also  be  tendered  for  the 
lands  necessary  for  widening  the  river  between  the  ^* Forks''  and  the 
junction  of  the  Little  and  Grand  Calumet  rivers,  a  distance  of  about 
1.65  miles.  Although  Congress  has  authorized  the  Secretary  of 
War  to  accept  such  deeds  for  lands  above  the  Forks,  no  appropria- 
tion has  been  made  for  doingthe  work. 

The  right  of  the  Sanitary  District  of  Chicago  to  reverse  the  flow  of 
Calumet  Kiver  is  still  pending  in  the  United  States  circuit  court  at 
Chicago. 

The  annual  commerce  has  reached  6,000,000  tons,  the  principal 
items  being  iron  ore,  grain,  and  coal.  It  is  steadily  increasing,  and 
new  manufacturing  plants  are  steadily  occupying  the  river  banks  as 
fast  as  the  20-foot  depths  are  carried  upstream. 

The  existence  of  tnis  imprc^ved  river  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  railroad  rates. 

It  is  proposed  to  apply  the  funds  now  available  and  those  asked  for 
for  the  year  ending  June  30,  1911,  to  continuing  the  enlargement 
of  the  channel  progressively  upstream  according  to  the  1903  proj- 
ect, adopted  by  act  of  March  3,  1905,  and  to  the  construction  of 
the  turning  basins  authorized  under  such  project,  as  soon  as  the 
land  needed  therefor  be  deeded  to  the  United  States,  and  for  mainte- 
nance. 

July  1,  1908,  balance  unexpended $357, 855. 46 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 30, 000.  00 

387,  855.  46 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       83, 107. 02 


July  1,  1909,  balance  unexpended 304, 748.  44 


July  1,  1909,  amount  covered  by  uncompleted  contract* 58, 049.  70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 20, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  K  K  4.)  r^  i 
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6. 
were 


Michigan  City  Harbor,  Indiana, — ^The  inner  and  outer  harbors 
formerly  separate  works.  They  are  now  consolidated  in  conse- 
quence of  the  requirements  of  the  river  and  harbor  act  of  June  13. 1902. 

Inner  harbor. — ^This  harbor  has  been  under  improvement  oy  the 
United  States  since  1836,  under  a  proiect  to  dredge  the  mouth  of 
Trail  Creek  and  to  protect  its  entrance  dv  piers  about  100  feet  apart. 
Between  1866  and  1882  the  scope  of  tne  improvement  was  gradu- 
ally enlarged  so  as  to  include  dredgingthe  creek  120  to  150  feet  wide 
to  the  crossing  of  the  Lake  Erie  and  Western  Railroad,  a  distauQe  of 
nearly  2  miles  from  the  entrance,  and  including  two  small  turning 
basins,  the  banks  being  revetted  by  the  local  authorities  or  riparian 
owners.  Proposed  depth  of  navigation,  15  feet.  By  authority  of 
the  river  and  harbor  act  of  March  3,  1905,  a  third  turning  basin  was 
excavated  at  the  lower  bend  of  the  inner  harbor,  at  a  cost  of  not 
exceeding  $25,000. 

Outer  ^rftor.— Original  project  adopted  in  1870.  amended  in  1880, 
1882.  and  1899;  to  construct  a  general  harbor  ot  refuge  for  vessels 
whicn  may  be  exposed  to  storms  m  the  southeastern  portion  of  Lake 
Michigan.  A  revised  project  of  1899  contemplated  the  removal  of 
the  then  existing  outer  western  breakwater;  the  extension  of  the 
eastern  harbor  pier  for  a  distance  of  600  feet;  the  construction  of  a 
new  detached  breakwater,  at  first  to  be  limited  to  a  length  of  1,500 
feet,  to  protect  the  harbor  from  westerljr  storms;  and  the  closing  of 
the  entrance  to  the  outer  harbor  basin,  involving  the  abandonment 
of  the  old  pier  and  breakwater  structures  inclosing  the  basin  on  the 
north  and  east.  Estimated  cost  of  revised  project  of  1899,  $282,150; 
amended  in  July^  1903,  $312,150. 

A  good  brief  history  of  this  river  and  harbor  improvement  is  given 
on  pages  678-680.  Annual  Report  of  the  Chief  of  Engineers  for  1908, 
ancl  a  very  full  aescription  or  present  conditions  is  to  be  found  on 
pages  169-170,  BuUetm  No.  18  (1908),  issued  by  the  United  States 
Lake  Survey  office^  Detroit,  Mich. 

By  joint  resolution  of  Congress  approved  May  13,  1908  (Public 
No.  23),  the  Secretary  of  War  was  authorized,  in  his  discretion,  to 
use  any  unexpended  oalance  of  money  heretofore  appropriated,  or 
that  may  be  hereafter  appropriated  for  the  improvement  or  mainte- 
nance or  this  harbor,  for  the  rebuilding  of  tne  western  revetment 
upon  a  new  alignment,  with  the  view  of  widening  the  channel. 

In  accordance  with  this  authorization  a  new  general  project  was 
approved  by  the  War  Department  under  date  of  August  15,  1908, 
and  covers  the  following  items  of  work: 

Widening  of  inner  harbor  entrance  (building  of  new  pier,  removal  of  old 

pier,  and  dredging  between) $72, 000 

Redrednng  of  inner  harbor  channel 50,000 

Original  dredging,  upper  end  of  inner  harbor 16, 000 

Completion  of  exterior  breakwater 30, 000 

Repair,  maintenance,  and  supervision 12, 000 

Total 180,000 

The  act  of  March  3,  1909,  appropriated  $49,500,  which  it  was 
intended  to  apply  on  the  items  of  approved  project,  but  owing  to 
the  extensive  damage  done  by  the  severe  storms  of  last  winter  it  was 
necessary  to  divert  $39,500  of  this  amoimt  toward  necessary  urgent 
repairs  to  the  harbor  structiu'es  and  other  items  of  maintenance. 
This  sum  of  $39,500  so  diverted  should  be  replaced  by  future  appro- 
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priations  in  addition  to  the  usual  $10,000  per  annum  required  for 
maintenance.  The  district  officer  submittea  an  estimate  amounting 
to  $50,000  for  repairs  to  the  outer  breakwater  alone,  rendered  neces- 
sary by  these  storms,  but  a  proper  regard  for  other  works  throughout 
the  country  and  the  limited  amoimt  provided  by  the  emergency 
clause  of  tne  act  of  March  3,  1909,  made  it  inadvisable  to  allot  more 
than  $20,000  for  this  purpose. 

There  nas  been  expended  on  previous  projects  $1,568,799.26,  in- 
cluding $249,670.49  ror  maintenance;  and  on  the  present  project 
(adopted  in  1908)  $12,947.37,  all  being  for  maintenance  except  $115. 

The  following  work  of  maintenance  was  done  during  the  year: 
Partial  repairs  were  made  to  the  piers  and  breakwaters;  a  thorough 
examination  was  made  of  the  haroor  structiures,  and  contracts  were 
entered  into  to  repair  some  of  the  damage  caused  by  the  past  winter's 
storms;  the  gap  in  the  easterly  harbor  pier  was  deepened  to  6^  feet; 
the  entrance  channel  was  redredged;  a  contract  was  entered  into  for 
the  construction  of  a  new  westerly  pier  and  for  removal  of  old  pier, 
but  up  to  the  close  of  the  year  little  progress  was  made  on  this  work. 
Negotiations  were  in  progress  with  the  authorities  of  Michigan  City 
for  the  acquisition  of  the  land  needed  for  widening  the  entrance  of 
the  harbor,  and  the  deeds  therefor  wiU  probably  be  tendered  early  in 
the  coming  year. 

All  depths  are  referred  to  Chicago  city  datum  (low  water  of  1847), 
which  is  579.94  feet  above  New  York  mean  tide.     The  early  im- 

Erovements  at  this  place  were  referred  to  the  zero  of  the  Micnigan 
ity  gauge,  which  is  now  found  to  be  581.64  feet  above  New  York 
mean  tide  or  3.12.feet  above  standard  low  water  of  lake  survey  charts. 

The  head  of  navigation  is  at  the  upper  turning  basin,  a  distance  of 
about  2  miles  from  the  end  of  the  westerly  pier.  The  depths  vary 
from  18  to  20  feet  from  the  outer  harbor  entrance  to  Franklin  Street 
Bridge;  thence  from  13  to  14  feet  to  Eighth  street;  thence  4  to  5  feet 
to  upper  turning  basin. 

Tne  annual  commerce  is  now  reported  as  33,448  tons  and  consists 
principally  of  lumber  and  salt  and  is  steadilv  decreasing.  The  local 
commerce,  consisting  principally  of  package  freight  between  Michigan 
City  and  (Jhicago,  is  steadily  increasing,  but  no  accurate  record  of  this 
tonnage  is  kept.  The  passenger  travel  (summer  excursion)  is  in- 
creasing rapidly.  Information  received  as  to  the  effect  of  the  proj- 
ect on  freight  rates  is  meager,  but  indicates  that  in  a  general  way  the 
improvement  has  a  tendency  to  reduce  charges  and  secure  advanta- 
geous charters  for  shippers.     The  city  is  growing  rapidly  and  steadily. 

The  funds  in  hand  and  those  asked  for  will  be  expended  toward 
the  completion  of  the  approved  project  and  for  maintenance  and 
contingencies. 

July  1, 1908,  balance  unexpended $79, 464. 51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 49,500.00 

Amount  allotted  from  emergency  appropriation,  river  and  harbor  act  of 

March  3,  1909 20,000.00 

"l48, 964. 51 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $115. 00 

For  maintenance  of  improvement 12, 832. 37 

12,947.37 

July  1, 1909,  balance  unexpended 136,017.14, 
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July  1,  1909,  amount  covered  by  uncompleted  contracts $93, 300. 46 

Amount  (estimated)  required  for  completion  of  existing  project 95, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  in  addition  to 
the  balance  unexpenaed  July  1,  1909 65, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  oi  1899. 

(See  Appendix  K  K  5.) 

6,  Removing  sunlcen  vessels  or  craft  obstructing  or  endangering 
navigation. — (a)  Six  wrecJcs  of  old  vessels  and  scows  in  turning  basin 
No.  Ij  Calumet  River y  Illinois,  near  Ninety-third  street. — Reported  as 
dangerous  to  small- boat  navigation  in  this  part  of  the  river;  they 
were  destroyed  and  the  debris  removed  at  a  total  cost  to  the  United 
States  of  $2,887.50. 

(6)  Schooner  David  Dows,  6%  miles  N.  7(f  Sff  E.  from  South  Chi- 
cago breahvater  light-house. — Reported  as  a  menace  to  navigation 
by  United  States  Lake  Survey  office,  Detroit,  Mich.  The  wreck  was 
destroyed  and  all  debris  removed  to  a  least  depth  of  26i  feet  below 
Chicago  city  datum  at  a  total  cost  to  the  United  States  of  $1,603.75. 

(c)  Schooner  S.  A.  Wood,  in  North  Branch  of  Chicago  River  ntar 
Fullerton  avenue. — Reported  as  an  obstruction  to  navigation  by  ves- 
sel owners;  was  destroyed  and  debris  removed  from  the  river  chan- 
nel at  a  total  cost  to  the  ITnited  States  of  $796.90. 

(d)  Steamer  Eagle,  in  North  Branch  of  Chicago  River  near  Division 
street. — Abandoned  by  owners;  was  raised  and  then  towed  out  to 
deep  water  in  Lake  ilichigan,  where  it  was  burned  and  sunk  at  a 
total  cost  to  the  United  vStates  of  $1,181.83. 

(e)  Hydraulic  dredge  Illinois,  in  LaJce  Michigan,  about  2  miles  east 
of  the  foot  of  Thirty-first  street,  Chicago,  III. — Abandoned  bv  owners; 
was  destroyed  and  debris  removed  to  a  depth  of  about  27  feet  below 
Chicago  city  datum  at  a  total  cost  to  the  United  States  of  $699.91. 

EXAMINATION,  WITH  PLAN  AND  ESTIMATE  OF  COST  OF  IMPROVEMENT, 
MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 
MARCH    2,  1907. 

Reports  dated  November  14,  1907,  August  28,  1908,  and  Septem- 
ber 23,  1908,  respectively,  on  preliminary  examination,  with  plan 
and  estimate  of  cost  of  improvement,  of  Indiana  Harbor,  Indiana, 
with  a  view  to  determining  whether  improvement  of  the  harbor  is 
advisable,  required  bv  the  river  and  harbor  act  of  March  2,  1907, 
were  duly  submitted  by  the  district  officer.  They  were  i-cviewed  by 
the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law, 
and  were  transmitted  to  Congress  and  printed  in  House  Document 
No.  1113,  Sixtieth  Congress,  second  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $62,000  is  presented. 

IMPROVEMENT     OF     RIVERS     AND     HARBORS     IN  THE     SECOND 
CHICAGO,  ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  S.  Rich6,  Corps  of  Engi- 
neers.    Division  engineer.  Col.  W.  L.  Fisk,  Corps  of  Engineers. 

1.  Illinois  River,  Illinois. — (a)  Belou)  Copperas  Creek. — The  project, 
which  contemplates  the  extension  of  slack-water  improvement  begun 
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by  the  State  of  lUinois  from  Copperas  Creek  lock  to  the  Mississippi 
River,  and  which  includes  the  construction  of  two  locks  350  feet  long 
between  sills,  75  feet  width  of  chamber,  with  7  feet  of  water  over  sills 
at  low-water  level  of  1879,  and  dredging  the  channel  where  necessary 
to  obtain  7  feet  depth  at  low  water,  was  adopted  in  1880. 

The  lock  and  dam  at  Kampsville,  111.,  31  miles  above  the  mouth  of 
Illinois  River,  has  been  completed  and  in  use  since  1894,  and  that  at 
La  Grange,  79  miles  above  the  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Henry 
and  at  Copperas  Creek,  completing,  except  dredging,  that  part  of  the 
project  between  La  Salle  ana  the  mouth  of  Copperas  Creek,  a  distance 
of  about  90  miles,  over  which  section  the  State  of  Illinois  collects  tolls. 

Harbor  lines  on  both  sides  of  the  river  at  Peoria  have  been  estab- 
lished. 

The  United  States  has  expended  on  this  work  to  June  30,  1909, 
$1,539,805.93,  of  which  $13,616.94  was  expended  during  the  fiscal 
year  in  maintenance  of  plant  and  rebuilding  same,  dredging,  snagging, 
and  supervision  of  the  river  and  care  of  property  and  plant. 

The  unprovement  of  Illinois  River  has  oeen  in  progress  many  years, 
and  the  present  navigable  depth  has  obtained  at  ordinary  stages  of  the 
river  for  several  years,  during  which  freight  rates  in  the  vicinity  have 
decreased  to  some  extent;  but  as  freight  rates  generally  have  dimin- 
ished during  these  years,  it  is  impossible  to  state  whether  the  effect 
of  river  competition  is  shown  in  diminished  railroad  freight  rate^. 
The  closing  ol  the  river  to  navigation,  however,  would  unquestionably 
lead  to  a  rise  in  freight  rates  on  the  adjacent  railways,  and  as  the 
volume  of  freight  affected  would  be  large,  a  good  navigable  condition 
should  be  maintained. 

There  are  many  wagon  bridges  and  railroad  bridges  across  the  river, 
and  at  Peoria  the  troughs  of  large  distilleries  discharge  into  the 
channel;  these  structures  have  been  modified  ftom  time  to  time  to 
meet  the  demands  of  navigation. 

It  is  proposed  to  apply  the  available  fund  and  the  appropriation 
recommended  toward  maintaining  the  navigable  channel  of  7  feet 
depth,  removing  snags,  dredging,  care  and  repair  and  rebuilding 
plant,  and  such  local  surveys  as  may  be  necessary  from  time  to  time. 

July  1,  1908,  balance  unexpended.... $60,728.32 

June  30,  190^9,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10, 000. 00 

For  maintenance  of  improvement 3, 616.  94 

13,616.94 


July  1,  1909,  balance  unexpended 47,  111.  38 

July  1,  1909,  outstanding  liabilities 500.00 

July  1,  1909,  balance  available 46, 611.  38 


Amount  (estimated)  required  for  completion  of  existing  project 142, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 50, 000.  000 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(h)  From  Copr^ds   Creek  to  La  Salle. — The  first  appropriation 
for  this  9^ction  ofthe  river  was  made  March  2, 1907,  and  the  approvedi^ 
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project  for  its  expenditure  orovides  for  securing  the  same  navigable 
conditions  from  Copperas  Creek  to  La  Salle  as  are  planned  for  the 
lower  river,  i.  e.,  a  cnannel  depth  of  7  feet  at  low  water. 

Operations  have  consisted  in  snagging,  supervision,  and  repairs 
and  additions  to  plant  for  dredging  purposes;  surveys  have  oeen 
made  to  locate  shoal  points  and  bars.  The  stage  of  water  has  been 
too  high  to  render  dredging  either  practicable  or  necessary.  Work 
on  this  section  of  the  river  is  to  be  carried  on  with  the  same  plant 
used  on  the  lower  section. 

The  amount  expended  on  this  work  to  June  30,  1909,  is  $12,997.41, 
of  which  $4,604.67  was  expended  during  the  fiscal  year. 

It  is  proposed  to  apply  the  available  funds  to  securing  and  main- 
taining a  navigable  cnannel  of  7  feet  depth,  snag^ng,  care,  and 
repair  of  property  and  plant,  inspection  and  prevention  of  obstruc- 
tions and  encroacnments,  and  such  local  surveys  as  may  be  necessary. 

July  1,  1908,  balance  unexpended -. $41,607.26 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        4,60167 

July  1, 1909,  balance  unexpended 37, 002. 59 

July  1,  1909,  outstanding  liabilities 300.00 

July  1,  1909,  balance  available 36, 702.  M 

(See  Appendix  L  L  1.) 

£,  Operating  and  care  of  La  Grange  and  EampsviUe  locks,  lUincis 
Biver,  and  approaches  thereto, — These  locks  and  dams  have  been 
maintained  and  operated  under  the  indefinite  appropriation  provided 
for  in  section  4  of  the  river  and  harbor  act  of  July  5, 1884,  as  amended 
and  reenacted  by  section  6  of  the  river  and  harbor  act  of  March  3, 
1909. 

(a)  La  Grange  locJc  and  dam. — ^This  lock  was  open  to  navigation 
the  entire  year  except  three  weeks  in  January  and  two  weeks  in  Feb- 
ruary.    There  was  expended  during  the  fiscal  year  $6,892.17. 

(6)  KampsviUe  lock  and  dam, — The  lock  was  open  to  navigation 
the  entire  year  except  three  weeks  in  January  and  nine  days  in  Feb- 
ruary. The  lock  gates  have  been  rebuilt.  Tne  number  of  boats  pass- 
ing tne  lock  shows  an  increase  during  the  year.  There  was  expended 
during  the  fiscal  year  $6,652.42. 

(See  Appendix  L  L  2.) 

S.  Illinois  and  Mississippi  Canal,  lUinois, — The  object  of  the  im- 

Srovement  is  to  furnish  a  link  in  a  navigable  waterway  from  Lake 
[ichigan  to  the  Mississippi  River  at  the  mouth  of  Rock  River,  Illinois. 
The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as  directed  in  tne  act  of  Con- 
gress of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
great  bend,  IJ  miles  above  the  town  of  Hennepin,  111.;  thence  via 
Bureau  Creek  Valley  and  over  the  summit  to  Rock  River  at  the 
mouth  of  Green  River;  thence  by  slack  water  in  Rock  River  and  a 
canal  around  the  lower  rapids  of  the  river  at  Milan  to  the  Mississippi 
River  at  the  mouth  of  Rock  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
papable  of  passing  barges  carrying  600  tons  (maximum)  freight. 
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A  report  upon  the  location,  with  detailed  estimate  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  2586. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  the  canal,  and  directed  work 
to  be  begun  by  the  construction  of  one  of  the  locks  and  dams  in 
Rock  River. 

In  accordance  with  this  act  work  was  begun  in  July,  1892,  near 
the  mouth  of  Rock  River,  on  the  construction  of  a  canal  around  the 
lower  rapids  of  the  river,  and  since  that  date  has  been  prosecuted  as 
rapidly  as  the  appropriation  of  funds  permitted. 

The  river  and  narbor  act  of  March  3,  1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  construct  a  fixed  dam  with  movable  crest 
in  Rock  River,  in  lieu  of  the  lock  and  dam  at  or  near  Sterling,  111., 
provided  for  by  the  approved  project,  the  said  dam  with  movable 
crest  to  be  built  from  funds  already  appropriated  or  authorized  for 
the  construction  of  the  canal  and  to  constitute  a  part  of  the  project 
for  its  construction. 

The  river  and  harbor  act  of  June  3^  1896,  placed  the  work  under 
the  continuing-contract  system  and  hmited  trie  average  amount  of 
contract  liability  to  be  incurred  in  any  one  fiscal  year  to  $400,000. 
There  has  been  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  Jime  30,  1909,  $7,401,100.78. 

The  result  of  this  expenditure  has  been: 

First.  The  acquisition  of  the  right  of  way  for  4i  miles  around  the 
lower  rapids  of  Rock  River  and  the  completion  of  4^  miles  of  canal 
there,  involving  the  construction  of  4^  nules  of  earthwork,  3  locks,  1 
railroad  and  2  highway  swing  bridges,  7  sluiceways  and  gates,  1  arch 
culvert,  2  dams  1,392  feet  long  across  the  arms  of  Rock  Kiver,  3  lock- 
keepers'  houses,  1  small  office  building,  a  thorough  riprapping  of  the 
canal  banks  (not  included  in  the  original  estimates),  ana  construc- 
tion by  contract  of  Moline  wagon  bridge,  at  a  cost  of  $25,000,  which 
was  abo  not  included  in  the  original  estimate. 

Second.  The  acquisition  of  right  of  way  for  the  main,  line  and 
navigable  feeder,  completion  of  all  railway  and  highway  bridges, 
locks,  culverts,  aqueducts;  execution  of  all  earthwork  and  completion 
of  dam  and  controlling  works  at  head  of  feeder;  construction  of  nouses 
for  lockmen,  overseers,  and  superintendent;  and  part  of  the  necessary 
blasting  and  dredging  in  Rock  River  pool. 

The  canal  was  filled  with  water  and  formally  opened  to  naviga- 
tion October  24,  1907.  Operating  force  has  been  organized  and 
since  January  1,  1908,  the  work  has  been  maintained  under  the  in- 
definite appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  the  completion  of  construction  work  progress- 
ing at  the  same  time. 

The  entire  work  embraced  in  the  original  project  for  the  canal,  as 
modified  by  subsequent  projects  and  plans  as  the  work  has  progressed, 
may  be  summarized  as  loUows: 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthwork. 

67  highway  bridges. 
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OoDBtniction  of — Continued. 
1  farm  brid^. 
3  ponton  bnd^es. 

8  railroad  bridges. 

9  aqueducts. 
62  culverts. 
33  locks. 

9  sluiceways  and  gates. 

3  dams. 

46  houses. 

Outlet  to  Rock  River. 

New  highway  on  mile  16. 

Improvement  of  8.5  miles  of  Rock  River. 

Moline  wagon  bridge  (not  in  original  estimate). 

The  work  thus  far  completed  may  be  summarized  as  follows: 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthwork. 

67  highway  bridges. 

1  farm  bridge. 

8  railroad  bridges. 

9  aqueducts. 
62  culverts. 

33  locks. 

34  sluice  gates. 
3  dams. 

45  houses  and  part  of  1  additionaL 

New  highway  on  mile  16. 

Moline  wagon  bridge. 

1  ponton  bridge 

Part  of  dredging  in  Rock  River. 

Emergency  gates,  mile  23. 

Miscellaneous  work  of  revetting ^  grading,  moMng  Uyarpaih,  ditching^ 
planting  trees,  etc, — The  work  remaining  to  be  done  consists  of  blasting 
and  dredging  in  Rock  River  pool,  completing  houses,  grading, 
strengthening  banks,  and  miscellaneous  items  of  finishing. 

July  1,  1908,  balance  unexpended $178,763.18 

Amoimt  received  during  year o  3, 534. 80 

182, 297.  98 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       81,537.39 


July  1,  1909,  balance  unexpended 100,760.59 

July  1,  1909,  outstanding  liabilities 3,000.00 

July  1,  1909,  balance  available 97, 760. 59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 
(See  Appendix  L  L  3.) 

4.  Operating  and  care  of  Illinois  and  Mississippi  Canal. — This 
canal  was  formally  opened  to  navigation  October  24^  1907,  and  since 
January  1.  1908,  has  been  maintained  under  the  mdefinite  appro- 
priation or  July  5,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation,  as  amended  and  reenacted  by  section  6  of  the 
river  and  harbor  act  of  March  3,  1909. 

a  Judgment  in  case  Ck)gan  A  Pound,  $3,000;  sale  of  scjg^ji}^^^^  etc.,  |534.^ 
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Work  has  consisted  in  organizing  forces^  patrolling  banks,  repair- 
ing and  ditching,  operating  locks,  maintaining  and  repairing  struc- 
tures, rebuilding  telephone  line,  building  barges,  maintaining  and 
operating  boats,  remedying  seepage  conditions,  removing  sediment 
and  deposits,  clearing  aSbris,  testing,  seeding,  and  revetting  banks, 
installing  telephone  sjstem,  and  repairing  breaks.  Rules  and  regu- 
lations for  the  operation  of  the  canal  were  approved  by  the  Secretary 
of  War  April  8,  1908.  Several  leases  have  been  made  with  private 
parties  for  tracts  on  the  right  of  way  for  commercial  purposes. 

It  is  too  early  to  predict  what  the  character  or  amount  of  com- 
merce on  the  canal  will  be.  or  what  its  effect  upon  freight  rates  will 
be.  The  section  traversed  is  an  agricultural  country  of  great  fer- 
tility and  well  developed,  with  many  and  various  manufacturing 
interests  of  moderate  size  in  the  adjacent  territory.  The  effect  upon 
freight  rates  which  was  hoped  for  from  this  canal  when  it  was  pro- 
jected eighteen  years  ago  has  been  largely  realized  from  other  causes, 
among  which  competition  among  railroads  and  larger  train  loads 
may  be  mentioned. 

There  was  expended  on  this  work  during  the  fiscal  year  the  sum 
of  $170,398.93,  exclusive  of  $5,284.22  outstanding  Uabilities  Jxme  30, 
1909. 

(See  Appendix  L  L  4.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  GRAND  RAPIDS, 

MICHIGAN,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  M.  B.  Adams,  Corps  of  Engi- 
neers, to  March  1, 1909,  and  of  Maj.  Charles  Keller,  Corps  of  Engineers, 
since  that  date.  Division  engineer,  Col.  W.  L.  Fisk,  Corps  of  Engi- 
neers. 

General  statement  as  to  the  usual  variaiions  in  the  level  of  the  laJce 
surface  ai  all  the  harbors  on  the  eastern  shore  of  Lake  Michigan. — 
The  level  of  the  lake  surface  varies  considerably  from  time  to  time. 
At  present  its  highest  stage  may  be  stated  as  about  mean  lake  level, 
and  obtains  from  the  end  of  June  to  the  middle  of  August.  Its  lowest 
stage  is  between  1.5  and  2  feet  below  mean  lake  level,  and  obtains 
with  sUght  change  from  early  in  November  to  early  in  April.  All 
depths  at  the  various  harbors  in  this  report  are  referred  to  zero  of 
gauge,  which  is  581.63  feet  above  mean  tide  at  New  York,  and  is  the 
mean  lake  level  above  mentioned. 

1.  St,  Joseph  Harbor  and  River,  Michigan, — These  were  formerly 
carried  as  separate  works,  but  are  now  combined  in  consequence  of  a 
provision  in  the  river  ana  harbor  act  of  June  13,  1902. 

(a)  St,  Joseph  Harbor, — This  harbor  is  formed  by  the  junction  of 
the  St.  Joseph  and  Pawpaw  rivers  and  extends  along  the  city  front 
of  St.  Joseph,  and  in  its  original  condition  had  a  natural  width  of  800 
feet,  which  has  been  reduced  to  300  feet  by  wharves  built  upon  the 
approved  harbor  lines.  It  has  been  under  improvement  by  the  United 
States  since  1836,  previous  to  which  time  there  was  a  narrow  and 
crooked  channel  with  depths  which  varied  from  3  to  7  feet.  The 
original  project  of  1836  is  not  clearly  known.'  Up  to  1866  there  were 
buut  1,100  feet  of  north  pier  and  212  feet  of  south  pier,  which  pro- 
tected a  cut  through  the  narrow  tongue  of  land  to  the  north  of  the 
old  river  mouth,  the  width  between  the  piers  being  240  feet,  whichr^ 
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became  257  feet  through  subsequent  repairs.  In  all,  $162,113  was 
expended  upon  this  work.  In  1866  the  nrst  definitely  known  project 
was  adopted,  and  this  proposed  the  extension  of  the  south  pier  200 
feet  for  the  purpose  of  f aciUtating  the  creation  of  a  direct  channel 
of  16  feet  depth  through  the  bar  at  the  entrance.  The  project  of 
1866  was  modified  in  1874,  1875,  1880,  and  1892,  the  changes  having 
reference  principally  to  the  length  and  direction  of  the  two  piers. 
The  Benton  Harbor  Canal,  which  is  about  1  mile  long  and  extends 
from  the  upper  part  of  the  harbor  to  the  town  of  Benton  Harbor, 
was  taken  over  by  the  United  States  for  the  purpose  of  care,  main- 
tenance, and  improvement  in  1880.  In  all,  there  was  expended  upon 
these  various  projects  $503,113.23. 

The  river  and  harbor  act.  of  March  3,  1899,  adopted  the  present 
project,  which  is  printed  in  the  Annual  Report  of  tne  Chief  of  Engi- 
neers for  1898,  pages  2496-2498.  This  project  provides  for  an  en- 
trance channel  18  reet  deep  and  for  an  interior  cnannel  18  feet  deep 
and  150  feet  wide  along  the  city  front  of  St.  Joseph,  while  the  Benton 
Harbor  Canal  and  the  turning  basin  at  the  mouth  of  the  St.  Joseph 
River  were  to  be  dredged  to  15  feet,  the  north  pier  extended  1,000 
feet,  and  the  south  pier,  upon  a  line  parallel  with  the  north  pier, 
1,800  feet.  The  width  was  to  be  330  feet  at  the  entrance,  narrowing 
to  257  feet  inside.  The  estimated  cost  of  completion  of  the  existing 
project  was  given  in  the  above  report  at  $380,000. 

Up  to  June  30,  1909,  there  has  been  expended  upon  the  existing 
project  $372,175.51,  of  which  $69,082.13  was  applied  to  maintenance. 

The  operations  during  the  fiscal  year  were  ail  for  maintenance, 
and  have  been  as  follows :  The  channel  between  the  piers  and  in  the 
interior  harbor  to  the  mouth  of  the  Morrison  channel  was  dredged  to 
a  depth  of  18  to  20  feet.  Repairs  were  made  to  damaged  portions 
of  the  entrance  piers,  and  388.73  cords  stone  were  placed  in  parts 
of  the  piers  where  the  filling  was  deficient.  Great  deficiencies  of 
filling  still  exist,  and  an  arrangement  for  the  deliverv  of  about  830 
cords  additional  stone  has  been  made,  the  work  to  l>e  done  in  the 
next  fiscal  year. 

All  new  construction  work  and  dredging  to  the  proposed  depth 
and  width  under  the  approved  project  have  been  completed,  and 
present  operations  are  confined  to  mamtenanee. 

The  north  pier  and  revetments  measure  2,854  feet,  2,183.5  feet 
being  crib  work  and  670.5  feet  pile  work.  At  the  east  end  a  wing  165 
feet  long  connects  it  with  the  dock  of  the  United  States  light-house 
depot.  The  south  pier  is  2,623  feet  long,  1,800  feet  being  cribwork 
and  820  feet  pile  work.  These  structures  are  in  fair  condition,  except 
the  165  feet  of  wing  at  east  end  of  north  pier.  Minor  repairs  to 
decking  and  additional  stone  filling  are  needed. . 

The  completion  of  the  approved  project  has  resulted  in  a  through 
channel  of  largely  increased  width,  depth,  and  general  availability. 
The  channel  is,  however,  subject  to  deterioration  due  to  sand  brought 
down  by  the  St.  Joseph  and  Paw  Paw  rivers  during  the  annual 
floods,  and  has  required  and  will  continue  to  require  repeated  dredging 
for  its  maintenance.  The  available  deptlis  on  April  26,  1909,  were 
as  follows:  In  the  outer  approach,  22  feet;  between  the  piers,  19.7  feet; 
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in  interior  harbor  from  entrance  piers  to  mouth  of  Benton  Harbor 
Canal,  18  feet;  and  in  Benton  Harbor  Canal,  15  feet. 

The  lake  commerce  during  1908  amounted  to  145,913  short  tons, 
valued  at  $23,883,000,  and  was  principally  local  in  character.  The 
total  number  of  passengers  earned  was  221,275,  and  the  number  of 
entrances  and  clearances  1,265. 

The  principal  traffic  benefited  by  this  improvement  is  the  trans- 
portation of  manufactured  products,  the  fruit  traffic,  and  the  carrying 
of  passengers,  including  excursionists.  All  classes  of  traffic  snow 
continuous  growth.  One  line  of  steamers,  during  the  summer, 
runs  from  two  to  four  boats  daily,  some  of  these  being  of  great  size, 
and  another  line  makes  daily  trips  across  the  lake.  The  freight 
rates  to  Chicago  by  rail  are  in  about  the  proportion  of  3 :2  as  compared 
with  vessel  rates. 

The  available  balance  of  funds  is  sufficient  for  the  probable  amount 
of  required  dredging  and  for  the  maintenance  of  the  works  in  service- 
able condition  until  June  30,  1911,  and  therefore  no  estimate  for  addi- 
tional funds  is  presented. 

House  Document  No.  307,  Fifty-fifth  Congress,  second  session, 
reproduces  a  map  accompanying  the  present  revised  project,  which 
is  not  republished  in  the  Annual  Report  of  the  Chief  or  Engineers  for 
1898. 

(b)  St  Joseph  River. — This  is  a  crooked  stream,  obstructed  by 
numerous  shoaLs,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  "mouth  at  St.  Joseph  to 
Berrien  Springs,  a  distance  of  about  22  miles  by  river.  The  improve- 
ment of  this  section  to  make  a  low-water  channel  3  feet  deep  has  been 
in  progress  since  1889,  and  consists  in  removing  snags  and  logs  and 
closing  secondary  channels,  and  in  concentrating  the  flow  at  critical 
points  by  dams  of  brush,  lo^,  and  stone. 

The  amount  expended  to  June  30,  1909,  was  $6,246.26,  of  which 
$4,555.49  was  tor  construction  and  $1,690.77  for  maintenance,  as  a 
result  of  which  many  of  the  worst  places  of  the  stream  had  been 
improved  to  the  required  extent. 

Operations  on  the  St.  Joseph  River  usuallv  comprise  a  small  amount 
of  wmg-dam  construction,  and  the  removal  of  overhanging  trees  and 
sna^  by  a  force  of  lured  laborers;  no  work  was  done  on  this  river 
durmg  the  past  year,  and  inquiry  from  interested  parties  failed  to 
elicit  the  necessity  for  any.  No  appropriation  is  asked  for  improve- 
ment, as  the  funds  on  hand  are  believed  to  be  sufficient  for  the  next 
two  years'  operations. 

The  traffic  benefited  by  this  improvement  is  a  limited  one,  two 
small  steamers  being  employed  to  carry  passengers  (almost  exclu- 
sively summer  tourists).  No  freight  was  carried  m  1908.  The  num- 
ber of  passengers  carried  in  1908  was  19,812. 

The  money  on  hand  will  be  expended  in  maintenance  and  contin- 
gencies. 

The  effect  of  the  improvement  on  freight  rates  is  probably,  during 
the  season  of  navigation,  to  cause  a  reduction  of  at  least  one-third. 
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ST.  JOSEPH  HARBOB. 

July  1,  1908,  balance  unexpended $21,928.74 

Proceeds  of  sale  of  government  property 65. 85 

Amount  allotted  from  appropnation  by  river  and  harbor  act  approved 
March  3, 1909 15,000.00 

36,994.59 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 7, 877. 63 

July  1, 1909,  balance  unexpended 29, 116. 96 

SAINT  JOSEPH  RIVEB. 

July  1, 1908,  balance  unexpended $1, 003. 74 

July  1, 1909,  balance  unexpended 1, 003. 74 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended $22, 932. 48 

Proceeds  of  sale  of  government  property 65. 85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 15,000.00 

37,998.33 
June  30,  1909,  amount  expended  dxiring  fiscal  year,  for  maintenance  of 
improvement 7, 877. 63 

July  1,  1909,  balance  unexpended 30, 120. 70 

(See  Appendix  M  M  1.) 

£,  South  Haven  Harbor ,  Michigan, — This  harbor  is  situated  at  the 
mouth  of  Black  River.  Improvements  were  begun  in  1867,  at  which 
time  there  existed  a  channel  7  feet  deep  and  85  feet  wide  between  slab 
piers.  These  piers  had  been  built  by  residents  of  the  vicinity,  at  a 
cost  of  about  $18,000.  The  banks  of  the  river  for  500  feet  on  each 
side  had  a  rough  protection  of  close  piling. 

The  project  of  1866,  as  modified  in  1869,  1872,  and  1888,  provided 
for  constructing  parallel  piers  and  revetments  175  feet  apart  at  the 
mouth  of  Black  Kiver,  with  the  object  of  procuring  a  channel  12  feet 
deep  and  extending  the  navigable  channel  one-half  mile  up  Black 
River  to  the  highway  bridge  by  dredging. 

The  act  approved  March  3,  1905,  adopted  a  project  for  pier  exten- 
sion and  dredging  to  a  depth  of  16  feet,  at  an  estimated  cost  of 
$279,370,  and  $10,000  annually  for  maintenance.  (See  H.  Doc.  No. 
119,  58th  Cong.,  2d  sess.)  The  law  provided,  however,  that  none  of 
the  $50,000  appropriated  for  the  improvement  should  be  used,  except 
for  maintenance  of  existing  channels,  until  proper  dock  lines  had  been 
established  and  suitable  bulkheads  built  along  these  lines  by  the  city 
of  South  Haven  or  by  the  riparian  owners,  and  the  propertv  lying  on 
the  channel  side  of  these  dock  lines  had  oeen  deeded  to  the  Umt 


Umted 
States  free  of  cost. 

By  joint  resolution  of  Congress  approved  June  29,  1906,  $10,000 
of  tne  appropriation  of  March  3,  1905,  was  made  immediately  avail- 
able to  anord  a  16-foot  depth  in  the  channel.  This  sum  was  expended 
prior  to  June  30,  1907. 

The  act  of  March  2, 1907,  appropriated  $40,000  for  this  harbor,  sub- 
ject to  restrictions  similar  to  those  imposed  oy  the  act  of  1905. 
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Unless  the  conditions  precedent  to  the  expenditure  of  the  appro- 
priations, March  3,  1905,  and  March  2,  1907,  are  complied  with,  fur- 
ther operations  must  be  restricted  to  maintenance  of  a  12-foot  channel, 
under  the  project  of  1888,  which,  except  for  maintenance,  has  been 
completed.  Owing,  however,  to  the  possibility  of  one  or  more  of  the 
riparian  owners  at  the  inner  ends  of  tne  government  piers  complying 
with  the  prescribed  conditions,  it  is  proposed  to  maintain  a  channel 
depth  of  16  feet  between  the  piers  and  18  feet  over  the  outer  bar,  so 
that  the  requirements  of  the  act  of  March  2,  1907,  on  the  Govern- 
ment's part  may  be  compUed  with  immediately  when  such  riparian 
owners  nave  met  the  requirements  of  the  law  on  their  part. 

The  total  expenditure  to  June  30,  1909,  was  $350,739.35,  of  which 
$187,253.08  was  expended  for  construction  and  $163,486.27  for  main- 
tenance. This  expenditure  includes  the  $10,000  made  available  by 
joint  resolution  of  Congress  of  June  29,  1906,  but  may  otherwise  l>e 
properly  assigned  to  the  original  project  and  its  modifications,  work 
under  the  project  of  March  3,  1905,  not  yet  having  been  commenced. 

The  operations  during  the  fiscal  year  were  confined  to  completing 
the  dredging  in  the  lower  channel  bjr  the  U.  S.  dredge  OiUespie,  begun 
May  26,  1908.  The  work  resulted  in  temporarily  providing  a  depth 
of  16  to  17  feet  between  the  piers  and  of  18  to  20  feet  outside  of  the 
entrance.  A  contract  was  entered  into  March  27,  1909,  for  placing 
additional  stone  in  parts  of  the  piers,  where  the  fiUing  is  deficient,  but 
no  work  has  yet  been  done. 

For  reasons  stated,  no  work  has  yet  been  done  upon  the  present 
project.  The  available  depths  on  April  14-15, 1909,  when  soundings 
were  made,  were  15.4  feet  in  front  of  the  entrance  and  14.6  feet  be- 
tween the  piers  and  in  the  interior  channel.  Dredging  for  the  resto- 
ration of  the  needed  width  and  depth  of  channel  at  the  entrance  and 
inside  will  be  begun  early  in  July,  1909. 

The  water-borne  commerce  at  this  port  is  practically  all  local  in 
character.  In  1908  there  were  466  entrances  and  clearances  with 
18 765  short  tons  of  cargo,  with  an  estimated  value  of  $4,423,000. 

The  project  of  1888,  restricting,  as  it  does,  the  draft  of  vessels  to  12 
feet,  imposes  such  limitations  upon  their  size  that  the  improvement 
has  to-day  a  diminished  effect  on  freight  rates.  Until  a  uniform 
depth  of  16  feet  has  been  made  available,  the  use  of  the  harbor  will 
be  confined  largely  to  passenger  vessels  carrying  in  addition  small 
quantities  of  perishable  freight,  such  as  fruit.  Even  in  its  present 
unsatisfactory  condition,  vessel  freight  rates  to  and  from  Chicago  are 
13  per  cent  less  than  the  corresponding  raiboad  rates. 

The  money  on  hand  will  be  sufficient  for  the  maintenance  of  the 
improvement,  and  accordingly  no  additional  appropriation  for  that 
purpose  will  be  needed  for  the  year  ending  June  30,  1911,  if  only  the 
project  depth  of  12  feet  in  the  inner  harbor  is  to  be  maintained. 
Should  the  conditions  imposed  by  the  river  and  harbor  acts  of  March 
3,  1905,  and  March  2,  1907,  be  complied  with  by  local  interests,  how- 
ever, the  sum  of  $153,707,  in  addition  to  the  funds  now  available, 
could  be  profitablv  expended  in  the  fiscal  year  ending  June  30,  1911, 
in  prosecutions  of  the  16-foot  project  provisionally  adopted  by  said 
acts. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  3056- 
3069,  and  House  Document  No.  119,  Fifty-eighth  Congress,  second 
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session,  contain  in  full  the  report  relating  to  the  existing  project. 
A  map  of  the  harbor  is  attached  to  the  House  document. 

July  1,  1908,  balance  unexpended 96S,  126. 89 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement «  4,  428.  77 

July  1,  1909,  balance  unexpended 58, 698. 12 

July  1,  1909,  outstanding  liabilities 898. 04 

July  1,  1909,  balance  available 57, 800. 08 

July  1, 1909,  amount  covered  by  uncompleted  contracts 3, 598. 95 

Amount  (estimated)  required  for  completion  of  existing  project 248, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 b  153, 707.  QO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  2.) 

S.  Harbor  at  Saugatuck,  and  Kalamazoo  River^  Michigan, — ^Before 
the  work  of  improvement  was  begun  by  the  United  States,  in  1869, 
this  harbor,  which  is  at  the  mouth  of  Kalamazoo  River,  had  been 
improved  by  local  enterprise  by  the  construction  of  slab  piers  200 
feet  apart,  tne  north  pier  being  500  feet  long  and  the  south  pier  1,575 
feet.  The  channel  depth  varied  from  5  to  7  feet.  The  present  proj- 
ect for  the  old  harbor  at  the  mouth  of  the  river  was  adopted  in  1867 
and  amended  in  1869,  1875,  and  1882.  At  the  old  harbor  there  is  a 
north  pier  715  feet  long,  which  is  entirely  unserviceable;  separated 
from  the  pier  by  a  long  stretch  of  unprotected  bank  there  is  a  north 
revetment,  partly  destroyed  and  partly  covered  by  sand.  TBe  south 
pier  is  3,863  feet  long  and  is  practicallv  ruined.  Frequent  dredging 
was  required  for  maintenance  of  an  8-root  channel.  Appropriations 
after  1882  were  too  small  to  keep  the  piers  in  proper  repair.  To  June 
30,  1906,  $207,785.92  had  been  expended,  of  which  $90,231.99  was 
for  construction  and  $117,553.93  for  maintenance,  and  as  no  further 
expenditures  will  be  made  on  old  harbor,  the  balance  unexpended 
July  1,  1906,  $9,453.08,  was  diverted  to  improvement  of  new  harbor. 

The  existing  project  for  the  new  harbor  was  adopted  by  the  river 
and  harbor  act  of  June  3,  1896.  It  provides  for  creating  a  channel 
of  12  feet  depth  and  navigable  width  oy  dredging  the  river  for  a  dis- 
tance of  If  miles  below  Saugatuck,  and  thence  making  a  new  cut 
from  the  river  to  the  lake,  entering  the  latter  about  3,700  feet  north 
of  the  original  mouth  at  the  old  piers.  The  original  estimate  for  the 
work  was  $150,000,  but  authority  was  granted  on  May  31,  1900,  to 
increase  this  to  $250,000.  The  river  and  harbor  act  of  March  2, 
1907,  authorized  the  maintenance  of  a  harbor  channel  of  suflScient 
depth  to  allow  the  free  use  of  the  government  dredge  General  GHUS' 
pie,  viz,  16  feet. 

a  Exclusive  of  $2.83,  refundment  of  overpayment,  which  has  been  deducted  from 
expenditures  during  the  fiscal  year. 

^As  explained  in  the  text  of  the  report,  this  estimate  is  recommended  onlv  up 
compliance  by  local  interests  with  the  conditions  imposed  by  the  acts  of  March  3,  J 
and  March  2, 1907. 
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To  June  30,  1909,  $273,783.23  had  been  expended  under  the  exist- 
ing project — $233,403.75  for  construction  and  $40,379.48  for  main- 
tenance. 

During  the  fiscal  year  ending  June  30,  1909,  the  following  work 
was  done  (at  a  total  cost  of  $22,670.27) :  The  stone  filling  in  the  outer 
700  feet  of  each  pier  was  brought  to  the  level  of  +3  feet  by  the  addi- 
tion of  411.1  cords  stone,  and  under  the  head  of  maintenance  the 
following  work  was  done:  By  contract  dredging  between  July  2  and 
August  29,  1908,  the  channel  outside  of  the  entrance  and  between 
the  piers  was  dredged  for  a  width  of  60  feet  to  a  depth  of  16  feet,  and 
the  government  dredge  was  employed  from  September  5  to  October 
29  in  increasing  the  width.  At  the  end  of  that  time  the  available 
depth  outside  and  between  the  outer  piers  was  16  feet  and  between 
the  revetments  inside  15.2  feet.  The  plank  walk  on  the  projecting 
piers  was  repaired,  and  a  conmiunication  between  the  lake  and  the 
river  behind  the  south  pier  was  closed  with  a  dam  of  sand.  The 
available  depths  found  April  9,  1909,  were  15.6  to  17.1  feet  in  front 
of  the  entrance,  13  feet  between  the  piers,  and  12.2  feet  in  the  river 
in  a  narrow  channel.  Dredging  for  widening  the  channel  was  begim 
June  29,  1909. 

The  works  provided  for  by  the  approved  project  have  been  com- 
pleted, and  further  operations  will  be  confined  to  maintenance.  The 
maximum  draft  that  could  be  carried  June  30,  1909,  was  12.2  feet. 

The  harbor  is  near  a  very  prosperous  fruit  region,  and  the  fruit 
traffic  has  been  its  principal  source  of  business.  Saugatuck  is  but  8 
miles  south  of  Holland,  with  which  it  is  now  connected  by  a  trolley 
road,  and  about  17  miles  north  of  South  Haven.  Holland  and  South 
Haven  both  command  other  sources  of  business  than  the  fruit  traffic, 
and  bid  fair  to  increase  in  importance  through  the  fact  that  they  are 
termini  of  railroad  lines. 

The  vessel  freight  at  this  harbor  for  the  calendar  year  1908  was 
4,885  short  tons,  valued  at  $342,000,  and  was  entirely  local  in  charac- 
ter. The  number  of  passengers  carried  was  4,636  and  the  total  num- 
ber of  vessels  arriving  and  departing  was  662. 

It  is  reported  that  as  yet  tne  project  has  had  no  effect  on  freight 
rates. 

The  money  on  hand  will  be  expended  in  maintenance  and  contin- 
gencies. Some  dredging  in  the  inner  channel  will  unquestionably  be 
required  before  June  30,  1911,  and  it  is  estimated  that  an  appropria- 
tion of  $15,000  will  be  needed  to  coyer  this  work. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2741-2743,  and  House  Document  No.  192,  Fifty-fourth  Congress,  fist 
se-ssion,  contain  in  full  the  report  pertaining  to  the  adopted  project 
for  the  proposed  change  in  the  location  of  this  harbor.  The  House 
document  contains  also  a  map  of  the  locality. 

The  act  of  Congress  approved  March  3, 1909,  provides  for  making 
a  preliminary  examination  of  ^  Saugatuck  Harbor  and  Kalamazoo 
River,  with  a  view  to  securing  increased  depth  to  the  town  of  Doug- 
las. "  The  examination  has  been  made,  and  the  report  thereon  wm 
be  submitted  to  Congress  at  its  next  session. 
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July  1,  1908,  balance  unexpended $23,040.17 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

33,040.17 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |5, 843. 20 

For  maintenance  of  improvement 16, 827. 07 

22,670.27 


July  1, 1909,  balance  unexpended 10, 369. 90 

July  1,  1909,  outstanding  liabilities 10. 15 

July  1,  1909,  balance  available 10, 359. 75 

July  1, 1909,  amount  covered  by  uncompleted  contracts 5, 156. 25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 16,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  3.) 

^.  HoUand  HarboVy  MicMgan, — When  improvement  was  begun  in 
August,  1867,  by  the  United  States  there  existed  a  narrow  channel  b\ 
feet  deep  between  piers  built  of  brush  and  of  irregular  cribs.  These 
had  been  constructed  by  the  harbor  commissioners  of  the  adjoining 
town  of  Holland. 

A  project  was  adopted  in  1867  and  amended  in  1873,  1879,  1884, 
and  1892,  this  project  providing  in  general  terms  for  a  channel  12  feet 
deep  between  piers  and  revetments  160  feet  to  213  feet  apart.  From 
1867  to  1880  tnere  were  built  by  the  United  States  piers  and  revet- 
ments aggregating  1,854  feet  on  the  north  side  and  1,691  feet  on  the 
south  side.  Since  the  latter  date  there  have  been  no  additions  to 
these  structures,  except,  in  1889,  a  length  of  160  feet  of  pile  pier  on 
the  south  side,  designed  to  close  a  gap  in  the  existing  structure. 
Upon  this  project  there  was  expended  up  to  March  3, 1899,  $304,217.30, 
of  which  $127,597.50  was  for  maintenance.  The  end  cribs  of  the 
piers  were  wrecked  by  storms  and  they  were  removed  in  September, 
1908.  As  a  result,  the  length  of  the  north  pier  at  present  is  1,808 
feet  and  that  of  the  south  pier  1,639  feet. 

The  present  project  was  adopted  in  1905  and  modified  in  1907. 
It  provides  for  a  channel  16  feet  deep,  protected  on  the  outside  by  two 
converging  piers  300  feet  apart  at  the  outer  end  and  740  feet  apart  at 
the  inner  end,  and  on  the  inside  by  piers  and  revetments  having  a 
clear  distance  of  about  205  feet  at  the  outer  end  and  of  162  feet  at 
the  narrowest  place  inside,  the  inner  ends  of  the  converging  portions 
to  be  connected  with  the  old  piers  of  the  inner  channel  by  stone- 
filled  pile  structures.  The  project  also  provided  for  extensive  repairs 
of  the  existing  works.     The  estimated  cost  was  $240,000. 

From  March  3,  1899,  the  date  of  adoption,  to  June  30,  1909,  there 
was  expended  on  this  project  and  its  modifications  $381,932.08,  of 
which  $93,799.71  <»  was  for  maintenance. 

a  $16,422.19  erroneouidy  reported  as  expended  for  maintenance  instead  of  for  con- 
Btmction  in  1908  report  has  been  corrected  in  1909  report  by  reducing  the  total  coat 
of  maintenance  the  above  amount. 
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The  operations  duriM  the  fiscal  year  were  as  follows:  Under  the 
continuing  contract  of  October  11,  1905,  the  construction  of  the  two 
converging  pier  extensions,  750  feet  in  length  on  the  north  side  and 
800  feet  on  the  south  side,  was  completed,  as  also  the  connecting  pile 
structures  at  their  inner  ends,  with  the  exception  of  a  small  amount 
of  stone  filling.  The  reconstruction  of  the  mterior  north  pier  from 
the  shore  line  to  the  angle  and  the  repairs  of  the  south  pier  from  the 
shore  line  to  the  inner  end  were  also  completed,  and  the  repairs  of  about 
340  feet  of  the  outer  portion  of  the  interior  south  pier  are  fairly  well 
advanced.  All  the  above  comes  imder  the  head  of  new  work  under 
the  present  project.  Under  the  head  of  maintenance,  the  wrecked 
cribs  at  the  outer  end  of  the  interior  piers  were  removed  and  the  new 
ends  of  the  piers  were  strengthened  and  protected  with  round  piles, 
connected  bv  means  of  wales  and  screw  bolts  with  the  main  structures. 
The  channel  at  the  entrance  and  between  the  interior  piers  to  Black 
Lake  was  dredged  July  29-31,  September  21-23,  November  24  to 
December  31,  and  again  March  19  to  April  26,  the  total  quantity  of 
material  removed  measuring  99,846  cubic  yards.  All  the  funds 
required  for  the  completion  of  the  continuing  contract  have  been 
appropriated. 

The  approved  project  was  very  nearly  completed  on  June  30,  1909. 

The  uncompleted  condition  of  the  piers  and  revetments  has  here- 
tofore interfered  seriouslv  with  the  mamtenance  of  the  required  depth, 
but  better  results  may  be  expected  hereafter.  The  maximum  draft 
upon  the  completion  of  dredgmg  in  April  was  18.4  feet,  and  at  the  end 
of  the  fiscal  year  17  feet. 

This  harbor  is  relatively  an  important  one,  being  the  terminus  of 
one  of  the  lines  of  and  one  of  theprincipal  stations  of  the  main  line  of 
the  Pere  Marquette  Railroad  Company  and  the  terminus  of  the 
Grand  Rapids,  Holland  and  Chicago  Electric  Railway,  which  here 
connect  with  a  line  of  steamers.  These  during  the  season  of  naviga- 
tion, when  the  condition  of  the  harbor  permits,  run  regularly  to  Chi- 
cago. The  passenger  business  is  especially  important,  but  there  is 
also  profitable  freight  traflic. 

The  vessel  freight  of  this  harbor  has  increased  from  678  arrivals 
and  departures,  with  16,430  short  tons,  in  1903,  to  830  arrivals  and 
departures,  with  165,155  short  tons,  valued  at  $53,480,000,  in  1908. 
The  total  niunber  of  passengers  carried  in  1908  was  86,700.  The 
commerce  at  this  port  is  both  general  and  local.  Vessel  freight  rates 
to  and  from  Chicago  are  about  14  per  cent  less  than  the  corresponding 
railroad  rates. 

The  balance  available  after  paying  all  contract  liabilities  and  con- 
tingencies will  be  about  $30,000,  of  which  $14,000  should  be  reserved 
for  maintenance  by  dredging  and  general  repairs  until  June  30,  1911. 
Past  experience  has  shown  that  the  convemng  or  outer  portions  of 
the  piers  are  liable  to  damage  by  storms,  and  that  precautions  should 
be  taken  to  insure  a  permwient  supplv  of  riprap  along  them.  Origi- 
nally these  piers  were  protected  with  about  2,000  cords  of  riprap, 
which  was  specified  to  weigh  not  less  than  500  pounds,  and  presum- 
ably it  weighed  little  more  than  this.  For  effective  protection  rip- 
rap should  weigh  from  three  to  ten  tons,  and  will  then  be  corre- 
spondingly more  difficult  and  expensive  to  place.  Assuming  that 
2^000  cords  of  additional  riprap  may  be  needed,  this  will  probably 
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cost  close  to  $20  per  cord,  or  $40,000  in  all,  and  therefore  an  additional 
appropriation  of  $24,000  is  estimated  as  needed  for  the  fiscal  year  end- 
ing June  30,  1911,  to  be  charged  to  maintenance. 

The  report  upon  which  the  present  project  is  based  is  published  in 
full  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages 
2950,  2951;  and  the  Annual  Report  for  1905,  pages  2176,  2177,  con- 
tains a  drawing  and  description  of  the  adopted  plan. 

Information  as  to  the  effect  of  the  improvement  on  freight  rates 
is  difficult  to  obtain,  but  it  is  certainly  not  less  than  a  reduction  of  14 
per  cent,  and  may  be  more  than  this. 

July  1,  1908,  balance  unexpended $173,102.89 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement «$100, 796. 24 

For  maintenance  of  improvement 14, 589. 91 

115,386.15 

July  1,  1909,  balance  unexpended 57, 716. 74 

July  1, 1909,  outstanding  liabilities 754. 67 

July  1,  1909,  balance  available 56, 962. 07 

July  1, 1909,  amount  covered  by  uncompleted  contracts 25, 080. 10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 24,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  4.) 

6,  Orarid  Haven  Harbor ,  Michigan, — ^This  harbor  is  at  the  mouth 
of  Grand  River,  the  largest  river  in  the  State  of  Michigan.  Before 
any  work  had  been  done  the  natural  depth  at  the  mouth  of  the  river 
varied  from  9  to  12  feet,  with  greater  depths  in  the  inner  reaches. 

In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and 
also  revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the 
north  side  of  the  river.  In  1866,  when  work  by  the  Unitea  States 
was  begun,  the  pile  pier  had  been  partly  destroyed  by  fire  and  by 
storms.     The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866  and  amended  in  1868. 
1880,  1890,  and  1892.  It  provides  for  the  construction  of  parallel 
piers  and  revetments  400  feet  apart,  with  the  object  of  creating  an 
entrance  channel  18  feet  deep  at  an  estimated  cost  of  $804,366,15. 
The  amendments  to  the  origmal  project  did  not  materially  change 
its  original  purpose,  the  changes  being  principally  in  the  proposed 
length  of  the  piers  and  revetments. 

To  June  30, 1909,  there  had  been  expended  upon  the  existing  proj- 
ect the  sum  of  $881,068.12,  of  which  $542,976.82  was  for  construction 
and  $338,091.30  for  maintenance. 

Operations  during  the  fiscal  year  have  been  for  maintenance.  The 
soutn  pier  between  stations  7  +  07  E  and  6  +  04  W  was  substantially 
repaired  by  contract,  the  work  being  completed  June  25.  Some 
minor  repairs  by  day  labor  were  made  to  damaged  portions  of  the 

a  Exclusive  of  $5.83,  refundment  of  overpayment,  which  has  been  deducted  from 
expenditures  during  the  fiscal  year. 
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two  piers.  Under  an  emergency  contract,  work  on  refilling  with 
stone  parts  of  the  two  piers  and  riprapping  the  interior  portion  of 
the  south  revetment  was  begun  in  November  and  wiU  be  completed 
in  July,  1909.  From  October  19  to  22,  December  14  to  17,  and  again 
January  18  to  28,  the  government  dredge  deepened  the  channel 
across  the  outer  bar  and  also  widened  the  river  channel  opposite  the 
Grand  Trunk  Railway  dock,  removing  a  total  of  34,221  cubic  yards 
of  sand. 

The  proportion  of  the  approved  project  completed  to  June  30, 
1909,  is  93  per  cent,  the  linear  extent  of  the  structures  so  far  built 
being  3,538  feet  in  the  north  pier  and  5,774  feet  in  the  south  pier. 
The  available  depths  on  June  12-19  were  18.9  feet  in  front  of  and  21.6 
feet  in  the  southern  approach  to  the  entrance  outside,  18.6  feet 
between  the  outer  end  or  the  piers  and  20  feet  inside. 

Even  when  there  is  no  extraordinary  freshet  in  Grand  River,  a 
central  bar  persists  in  forming  from  year  to  year  beyond  the  entrance 
to  this  fine  harbor  and  seriously  impairs  its  usefulness.  Consequently 
it  is  fortunate  that  there  is  a  government  dredge  at  hand  to  promptly 
furnish  relief  at  any  time. 

In  order  to  complete  the  project  250  feet  of  pier  extensions  are 
reouired  at  an  estimated  cost  of  $40,000. 

This  harbor  has  for  years  been  one  of  considerable  importance.  It 
is  the  western  terminus  of  the  Detroit,  Grand  Haven  and  Milwaukee 
branch  of  the  Grand  Trunk  Railroad,  in  connection  with  which  is  run 
throughout  the  year  two  lines  of  steamers  to  Milwaukee.  In  addi- 
tion there  is  one  line  with  regular  and  frequent  scheduled  trips  to 
Chicago.  All  three  lines  do  a  large  passenger  and  a  very  consider- 
able freight  business,  especially  during  the  season  of  fair  weather. 

The  water-borne  commerce  at  this  port  is  mostly  general  in  char- 
acter, and  has  increased  from  1,151  arrivals  and  departures  with 
155,854  short  tons  in  1900,  to  1,538  arrivals  and  departures  with 
437,625  short  tons  of  cargo,  valued  at  $60,670,000,  in  1908.  The 
local  freight  rates  from  Grand  Haven  to  Chicago  by  vessel  are  about 
14  per  cent  lower  thali  the  corresponding  rates  by  railroad. 

Of  the  available  balance  $12,000  should  be  reserved  for  dredging 
by  the  GiUespie  in  1909,  1910,  and  1911,  leaving  about  $115,000 
available  for  repairing  portions  of  the  two  piers,  which  are  in  very 
bad  condition.  The  cost  of  completing  this  repair  work  was  esti- 
mated, on  page  2043  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1908,  at  $168,000.  This  harbor  is  one  of  considerable  importance 
and  the  structures  should  be  made  thoroughly  safe.  Accordingly  it 
is  estimated  that  the  diflFerence  between  the  amount  now  available 
for  repairs  and  the  above  estimated  total  cost,  namely,  $53,000, 
should  be  appropriated  for  the  fiscal  year  ending  Jime  30,  1911.  No 
estimate  is  submitted  for  pier  extension,  as  at  present  it  does  not 
appear  to  be  necessary,  and  by  proper  use  of  tne  dredge  Gillespie 
may  perhaps  be  avoided  altogether. 

The  latest  map  of  this  harbor  is  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  page  2650. 

The  effect  of  the  project  on  freight  rates  is  at  least  the  reduction  of 
14  per  cent  noted  aoove. 

Report  upon  a  preliminary  examination  of  **  Grand  Haven  Harbor 
to  east  end  of  Fulton  street,  and  including  channel  into  Spring  Lake  " 
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was  made  by  the  district  oflScer  under  date  of  May  31,  1909,  in 
accordance  with  the  requirements  of  the  act  of  Congress  approved 
March  3,  1909.  This  report  will  be  submitted  to  C!ongress  at  its  next 
session. 

July  1,  1908,  balance  unexpended $69,018.80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 100,000.00 


169,018.80 
June  30,  1909,  amoxmt  expended  during  fiscal  year,  for  maintenance  of 
improvement «  25, 143. 85 

July  1,  1909,  balance  unexpended 143,874.95 

July  1,  1909 ,  outstanding  liabilities 162. 15 

July  1,  1909,  balance  available 143, 712. 80 

July  1, 1909,  amount  covered  by  imcompleted  contracts 14, 480. 53 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bahuice  unex- 


pended July  1 ,  1909 53, 000. 00 

lomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  M  M  5.) 

6,  Grand  River,  Michigan, — Before  any  work  of  improvement  was 
done  upon  this  stream  the  depth  in  the  crossings  over  some  of  the 
bars  did  not  exceed  2  feet. 

Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  through  these  bars  with  a  depth 
of  about  4  feet..  No  further  work  was  done  until  1896,  but  even  then, 
at  the  expiration  of  over  ten  years,  traces  of  the  dredged  cuts  were 
still  apparent. 

The  former  project,  upon  which  work  was  begun  in  May,  1897. 
was  adopted  by  the  river  and  harbor  act  of  June  3,  1896,  and  is  basea 
upon  a  report  upon  examination  and  survey  reprinted  in  Annual  Re- 
port of  the  Chief  of  Engineers  for  1892,  pages  2369  to  2395.  The 
Sroject  contemplated  dredging  a  channel  a  distance  of  38  miles  from 
rrand  Haven  to  Grand  Rapids,  with  a  depth  of  10  feet  and  a  width 
of  100  feet.  The  project  also  proposes  the  use  of  contraction  works 
wherever  necessary  to  increase  the  effect  of  the  dredging  or  to  render 
it  more  permanent. 

The  original  estimated  cost  of  project  adopted  in  1896  was  $670,500; 
but  the  proiect  may  be  said  to  have  been  modified  by  act  of  June  13, 
1902,  and  the  cost  increased  to  not  less  than  $774,000. 

The  act  of  March  3,  1905,  modified  the  former  project  by  adopting 
the  report  submitted  in  House  Document  No.  216,  Fifty-eighth  Con- 
gress, second  session,  and  by  providing  that  no  portion  of  the  money 
appropriated  shall  be  used  in  providing  a  tummg  basin  in  the  city 
or  Grand  Rapids. 

The  report  referred  to  above  recommends,  on  pages  4  and  5,  that  a 
channel  of  6  feet  depth  and  100  feet  width  be  adopted  for  the  improve- 
ment.    The  estimate  in  the  report  for  a  6-foot  cnannel  100  feet  wide 

o  Exclusive  of  12.66,  refundment  of  overpayment,  which  has  been  deducted  from 
expenditures  during  the  fiscal  year. 
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from  Pulton  street,  in  Grand  Rapids,  to  Grand  Haven,  Mich.,  pre- 
pared from  data  furnished  by  the  district  officer,  is  $327,000  in  addi- 
tion to  available  plant  and  frinds.  This,  together  with  the  sum  of 
$171,791.40  already  expended  toward  the  completion  of  a  6-foot 
channel,  makes  the  total  estimated  cost  of  the  existing  project 
$601,791.40. 

To  June  30,  1909,  the  sum  of  $421,500.66  had  been  expended  in 
dredging  2,648,293  cubic  yards  of  sand,  clay,  cobblestones,  etc.,  in 
builoing  132,625  linear  feet  of  training  walls,  and  in  the  purchase 
and  maintenance  of  plant.  This  sum  mcludes  $32,459.85  expended 
for  maintenance  of  contraction  works  and  $15,177.57  for  mainte- 
nance of  completed  6-foot  channel. 

All  work  upon  the  river  is  carried  on  by  use  of  a  plant  belonging 
to  the  United  States  operated  by  hired  labor.  During  the  year 
operations  have  included  widening  the  channel  above  the  Lake 
Snore  and  Michigan  Southern  Railway  bridge  and,  with  the  exception 
of  two  stretches  aggregating  a  total  length  of  1,650  feet  in  whicn  the 
depth  is  6  feet  and  the  width  is  40  to  100  feet,  its  completion  below 
that  bridge.  In  addition  the  usual  work  of  maintenance  and  repair 
of  channel  structures  and  plant  has  been  continued. 

The  approved  project  has  been  practically  completed  and  recent 
work  has  oeen  mainly  redredging,  i.  e.,  maintenance. 

The  available  depths  a  year  ago  were  stated  as  follows:  Between 
Grand  Rapids  and  the  mouth  of  Bass  River  there  is  a  navigable 
channel  (in  one  short  stretch  of  about  100  feet  only  the  width  of  a 
single  dredged  cut)  with  the  following  depths  at  extreme  low  water: 
For  about  21.1  miles,  6  feet;  1.5  miles,  5  to  6  feet;  0.8  mile,  less 
than  5  feet.  At  the  present  time  there  is  a  navigable  channel  from 
Grand  Rapids  to  Grand  Haven  6  feet  deep  and  40  to  100  feet  wide 
(mostly  100  feet)  except  as  follows:  A  distance  of  about  1,600  feet 
with  depth  of  6  feet  and  width  of  20  to  40  feet;  a  distance  of  about 
2,500  feet  with  depth  of  5  feet;  and  a  distance  of  about  700  feet 
with  a  depth  of  4  to  5  feet.  The  maximum  draft  that  could  be  car- 
ried June  30,  1909,  from  Grand  Haven  to  Grand  Rapids  was  4.5  feet 
below  low  water  surface.  Thus  there  is  a  total  of  5,800  feet  in  which 
the  channel  is  dificient  either  in  depth  or  in  width  to  such  an  extent 
as  to  offer  a  barrier  to  vessels  of  tne  maximum  size  adapted  to  the 
facilities  of  the  authorized  project.  These  localities  have  in  the  past 
been  improved  to  afford  the  projected  depth,  but  constant  main- 
tenance IS  required. 

The  contraction  works  are  in  fairly  good  condition. 

The  project  is  naturally  one  of  constant  repair  and  maintenance. 
High  water  ordinarily  occurs  in  the  early  sprii^,  and  is  from  12  to  18 
feet  above  low  water  in  the  neighborhood  of  (Jrand  Rapids.  In  the 
lower  part  of  the  river  the  difference  between  the  high  and  low  stages 
becomes  less,  and  at  the  mouth  it  is  inconsiderable. 

The  commerce  involved  must  be  stated  as  insignificant.  A  boat 
line  of  two  new  boats  (each  219  tonnage  and  700  passenger  allowance), 
called  the  Grand  Rapids  and  Lake  Michigan  Transportation  Com- 
pany, was  put  in  operation  three  vears  ago  between  Grand  Rapids 
and  Grand  Haven,  but  failed  to  mid  busmess,  and  the  boats  have 
been  sold  and  removed  from  the  river. 

With  the  exception  of  a  gasoline  boat,  which  is  running  between 
Grand  Rapids  and  Grand  BaveU;  there  is  no  commerce  on  the  23 
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miles  of  improved  river  between  Grand  Rapids  and  Bass  River,  but 
below  Bass  River  there  are  two  small  tugs  engaged  in  towing  gravel 
to  Grand  Haven. 

At  present  there  is  an  available  balance  of  $40,874.52,  which  is 
more  tnan  enough  for  such  work  as,  in  view  of  the  limited  commercial 
use  of  the  channel,  seems  justifiable  during  the  years  1909,  1910,  and 
1911.     No  appropriation  will  therefore  be  needed. 

The  improvement  has  no  eflFect  on  freight  rates^  and  it  is  improb- 
able that  it  ever  will  have,  since  the  better  facilities  afforded  by  the 
competing  interurban  electric  lines  to  Holland,  Grand  Haven,  and 
Muskegon  have  served  to  divert  to  them  freight  shipped  by  vessel  to 
and  from  Chicago,  which  might  otherwise  nave  been  regarded  as 
pecuUarly  tributary  to  a  Une  of  steamers  running  between  Grand 
Rapids  and  Grand  Haven  and  connecting  at  the  latter  place  with 
trans-lake  steamships. 

Freight  carried,  calendar  year  1906,  110,396  tons;  1907,  88,653 
tons;  and  in  1908,  25,913  tons. 

Reference  to  report  on  examination  made  in  compliance  with  act 
of  March  2,  1907,  may  be  found  on  page  715  of  report  for  1908. 

July  1,  1908,  balance  unexpended $68,324.64 

Proceeds  of  sale  of  government  property 240. 00 

68,564.64 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $11, 849. 01 

For  maintenance  of  improvement 14, 600. 14 

26,449.15 

July  1,  1909,  balance  unexpended 42, 115. 49 

July  1,  1909,  outstanding  liabilities 1, 240. 97 

July  1,  1909,  balance  available 40, 874. 52 

Amount  (estimated)  required  for  completion  of  existing  project 149, 000. 00 

(See  Appendix  M  M  6.) 

7.  Muskegon  Harbor,  Michigan. — ^This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  largest  in  Michigan,  which  before  emptying 
into  Lake  Michigan  expands  into  MusKegon  Lake.  The  channel 
between  the  lakes  in  1867,  before  operations  were  begun  by  the  United 
States,  was  3,000  feet  long  and  about  12  feet  deep,  except  at  the 
entrance,  where  the  depth  was  11  feet  and  the  channel  fluctuating. 
By  private  enterprise  the  entrance  had  been  protected  by  converging 
slab  piers. 

The  original  project  was  adopted  in  1866  and  amended  in  1869, 
1873,  1881,  1884,  1890,  and  1892.  To  June  30,  1902,  there  had  been 
expended  upon  this  project  the  sum  of  $526,293.36,  of  which 
$388,218.42  was  for  construction  and  $138,074.94  for  maintenance, 
and  there  had  been  constructed  a  north  pier  and  revetment  2,780 
feet  long  and  a  south  pier  and  revetment  4,402  feet  long,  protecting 
a  channel  varying  in  width  from  308  feet  at  the  entrance  to  167  feet 
inside  and  having  a  proposed  depth  of  15  feet. 

The  existing  project,  adopted  oy  the  act  of  June  13,  1902,  provides 
for  widening  the  channel  to  300  feet  and  deepening  it  to  20  feet  from 
Lake  Michigan  to  Muskegon  Lake.  This  involved  the  removal  of  the 
narrowing  portion  of  the  north  pier  and  revetment,  the  reconstruc- 
tion of  the  same  on  new  line,  the  extension  of  botli  revetments  to 
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Muskegon  Lake,  and  the  outward  extension  of  the  two  piers  by  an 
aggregate  amount  of  550  feet.     The  estimated  cost  was  1380,000. 

From  July  1,  1902,  to  June  30,  1909,  there  was  expended  upon  the 
existing  project  the  sum  of  $222,640.64,  of  which  $137,660.80  was 
for  construction  and  $84,979.84  for  maintenance. 

The  operations  during  the  fiscal  year  were  as  follows:  The  con- 
struction of  1,200  feet  of  sheet  pile  revetment  on  the  north  side  of 
the  channel,  which  was  begun  in  the  previous  fiscal  year,  was  nearly 
completed  in  June,  1909,  tne  only  item  remaining  l>eing  the  spiking 
of  part  of  the  lower  guide  timbers.  The  contract  dredging  com- 
menced May  4,  1908,  for  the  removal  of  the  interior  portion  of  the 
old  north  pier  and  the  widening  of  the  channel  as  far  as  the  new 
revetment  then  extended,  was  completed  July  27,  1908.  Dredging 
under  a  new  contract  for  widening  and  deepening  the  channel  to  the 

E resent  end  of  the  north  revetment  and  deepening  it  beyond  to  Mus- 
egon  Lake  was  begun  June  8  and  is  now  in  progress.  All  the  above 
operations  come  under  the  head  of  new  work.  Under  the  head  of 
maintenance,  the  U.  S.  dredge  GiUespie  was  employed  at  the  harbor 
from  August  1  to  September  1,  from  October  30  to  November  11, 
from  January  4  to  9  and  January  25-26,  and  again  from  May  21  to 
July  1,  1909,  in  maintaining  and  restoring  the  required  depth.  The 
total  quantity  dredged  by  the  CfiUespie  during  the  stated  times  was 
167,344  cubic  yards.  An  obstruction  found  by  the  Gillespie  in  mid- 
channel  opposite  the  life-saving  station  was  removed  by  a  dipper 
dredge  under  special  agreement. 

The  present  project  is  about  63  per  cent  completed. 

The  length  of  tne  completed  pier  and  revetment  construction  at 
the  present  time  is  4,150  feet  on  the  north  side  and  4,710  feet  on  the 
soutn  side  of  the  channel,  and  the  maximum  draft  on  June  30,  1909, 
was  20  feet. 

Commerce  at  this  port  for  1908  comprised  1,131  entrances  and 
clearances  with  115,269  short  tons  of  cargo,  valued  at  $13,522,000, 
and  was  mostly  local  in  character.  The  local  freight  rates  from 
Muskegon  to  Cnicago  by  vessel  are  about  14  per  cent  lower  than  the 
corresponding  rates  by  railroad. 

There  are  350  linear  feet  at  the  outer  end  of  the  north  pier  that 
are  24  to  27  years  old  and  in  need  of  repairs  above  water. 

The  completion  of  the  project  will  require  550  feet  of  pier  exten- 
sion, the  remainder  of  the  dredging  in  the  channel  between  the  piers 
so  as  to  afford  300  feet  width  and  20  feet  depth  and  the  extension 
of  the  revetments  on  the  north  side  of  the  channel  1,100  feet  to 
Muskegon  Lake,  estimated  to  cost  $124,750. 

The  funds  remaining  available,  after  paying  contract  liabilities, 
will  be  sufl5cient  for  repairing  the  defective  portion  of  the  north  pier 
and  for  dredging  for  maintenance  by  the  GiUespie  during  the  re- 
mainder of  the  season  of  1909.  For  maintenance  of  the  improve- 
ment until  June  30,  1911,  for  completion  of  the  sheet  pile  revetment 
on  the  north  side  of  channel  to  Muskegon  Lake,  for  dredging  the  full 
depth  and  width  of  interior  channel,  and  for  dredging  at  the  entrance 
by  the  U.  S.  dredge  GiUeepiej  it  is  estimated  that  $70,000  should  be 
appropriated. 

During  the  season  of  navigation  two  lines  of  steamers  regularly 

use  this  harbor,  which  is  a  terminus  of  three  important  railroad  lines. 

Their  business  is  a  substantial  one,  and  with  increased  facilities 
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should  grow  considerably.  A  general  freight  and  passenger  business 
is  done,  and  in  the  summer  months  this  is  largely  augmented  by  the 
fruit  and  the  resort  traflSc.  Muskegon  Lake  itself  is  a  magnincent 
harbor,  5  miles  long  and  about  IJ  miles  wide,  with  depths  varying 
from  30  to  40  feet.  When  readily  accessible,  this  will  be  an  excellent 
harbor  of  refuge. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3131- 
3134,  and  House  Document  No.  104,  Fifty-sixth  Congress,  second 
session,  contain  in  full  a  report  upon  which  the  approved  project  is 
based.  A  map  showing  the  harbor  and  the  outlines  of  tne  above 
project  accompanies  the  document  mentioned. 

It  is  reported  that  the  project  has  had  a  marked  influence  in  pro- 
viding transportation  facilities  for  commodities  at  reduced  rates. 

A  report  upon  a  preUminary  examination  of  Muskegon  Harbor, 
made  in  pursuance  oi  the  requirements  of  the  act  approved  March  3, 
1909,  was  submitted  by  the  district  officer  under  aate  of  May  28, 
1909,  and  will  be  transmitted  to  Congress  at  its  next  session. 

July  1,  1908,  balance  unexpended $90,236.65 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 22,000.00 

112,236.65 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $43, 154. 79 

For  maintenance  of  improvement 16, 405. 86 

59,560.65 

July  1 ,  1909,  balance  unexpended 1 62, 676. 00 

July  1,  1909,  outstanding  liabilities 4,006.18 

July  I,  1909,  balance  available 48,669.82 

July  1,  1909,  amount  covered  by  uncompleted  contracts 30, 686. 75 

Amount  (estimated)  required  for  completion  of  existing  project 124, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 70,000.00 

Submitted  in  compliance  with  requirements  of  sundiy  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  7.) 

8.  White  Lake  and  Pentwater  harbora,  Michigan, — ^These  harbors 
were  formerly  carried  as  separate  works,  but  are  now  consolidated  in 
consequence  of  a  provision  in  the  river  and  harbor  act  of  June  13, 
1902, 

(a)  White  Lake  Harbor, — ^When  the  present  project  was  adopted, 
the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of  the  pres- 
ent entrance,  afTorded  a  channel  5  feet  deep  and  125  feet  wide  between 
slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  abandonment  of  the  old 
outlet  and  the  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  piers  and  revetments.  This  project  was  adopted  in  1866, 
amended  m  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
being  $353,550.  The  various  amendments  to  the  original  proiect  have 
not  altered  it  materially,  as  they  relate  principally  to  the  length  of 
the  proposed  piers  and  revetments.  The  provision  in  the  act  approved 
March  2,  1907,  that  ''the  Secretary  of  War  is  authorized  to  dredge 
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the  channel  at  Pent  water  to  the  depth  of  16  feet  and  to  dredge  the 
channel  at  White  Lake  to  suflBcient  depth  to  allow  the  free  use  of 
the  government  dredge  GiUesvie/^  may  be  said  to  have  changed  the 
project  to  one  of  16-foot  depth  and  200  feet  width  between  piers  and 
revetments. 

To  June  30,  1909,  there  was  expended  upon  the  existing  project 
the  sum  of  $351,032.40,  of  which  $207,862.44  was  for  construction 
and  $143,169.96  lor  maintenance. 

There  have  been  no  operations  at  the  harbor  during  the  fiscal  year, 
and  the  expenditures  have  been  for  making  the  customary  soundings 
•and  for  contingencies  and  for  dredging  by  the  GUlesvie  in  last  fiscal 
year.  An  emergency  contract  for  renUing  parts  or  the  piers  with 
stone  was  entered  into  Julv  1,  1908,  but  no  stone  has  as  yet  been 
delivered.     It  is  probable  that  the  stone  will  be  received  soon. 

The  proportion  of  the  approved  project  completed  to  June  30, 1909, 
is  about  91  per  cent.  The  existing  constructions  consist  of  a  north 
pier  and  revetment  1,715  feet  long,  and  of  a  south  pier  and  revet- 
ment 1,953  feet  long,  and  the  natural  depth  of  channel  between  them 
is  about  10  feet.  Periodical  dredging  is  necessary  to  secure  and 
maintain  a  depth  of  16  feet.  The  maximum  draft  that  could  be 
carried  over  the  shoalest  part  of  the  channel  at  the  end  of  the  fiscal 
year  was  13  feet. 

In  1908  there  was  at  this  harbor  224  arrivals  and  departures,  with 
12,549  short  tons  of  cargo,  valued  at  $475,000,  and  entirely  local  in 
character.  The  local  freight  rates  by  vessel  from  White  Lafce  to  Chi- 
cago are  about  14  per  cent  less  than  the  corresponding  rates  by  rail- 
road. 

The  harbor  is  but  10.5  miles  north  of  Muskegon. 

After  providing  for  the  estimated  cost  of  the  stone  to  be  delivered 
under  the  outstanding  contract,  and  without  use  of  the  $67,000  allotted 
from  the  appropriation  of  March  3,  1909,  for  repairing  the  piers,  the 
remaining  oalance  of  available  funds  will  be  sufficient  to  pay  tor  the 
reouired  dredging  in  1909,  for  which  bids  will  be  invited  early  in  July. 

The  conditions  at  White  Lake  Harbor  were  made  the  subject  of  a 
special  investigation  by  the  district  officer,  whose  report  was  referred 
for  review  by  tne  Board  of  Engineers  for  Rivers  and  llarbors.  In  the 
opinion  of  the  Board  this  harbor  is  not  worthy  of  further  improvement 
by  the  General  Government,  and  even  the  outlay  necessary  for  main- 
tenance and  repairs  would  greatly  exceed  that  warranted  by  existing 
and  prospective  commerce.  Concurring  in  the  views  of  the  Board 
and  in  compliance  with  section  7  of  the  river  and  harbor  act  of  March 
3, 1899,  it  is  recommended  that  further  appropriations  for  White  Lake 
Harbor  be  discontinued.  A  brief  statement  of  the  reasons  for  regard- 
ing the  locality  as  unworthy  of  improvement  may  be  found  in  Appen- 
dix MM  8  of  this  report. 

However,  pending  action  by  Congress,  providing  for  the  definite 
abandonment  of  the  improvement,  and  since  funds  for  maintenance 
have  been  specifically  provided,  it  is  believed  that  dredging  and  minor 
repairs  to  afford  facilities  for  the  existing  commerce  should  be  done, 
and  it  is  proposed  to  reserve  $10,000  for  repairs  and  $6,000  for  dredg- 
ing in  1910  and  1911  from  the  allotment  made  available  from  the 
appropriation  by  the  act  of  March  3,  1909. 

The  last  published  map  of  the  locality  is  contained  in  the  Annual 
Report  of  tne  Chief  of  Engineers  for  1884,  page  1982. 
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(6)  PerUwater  Harbor. — Before  work  was  begun  at  this  harbor  by 
the  IJnited  States  there  existed  an  irregular  channel  4  feet  deep  and 
75  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  existing  project,  adopted  in  1867  and  amenaed  in  1873,  1884, 
and  1892,  provides  for  widening  the  old  entrance  to  150  feet  and  deepn 
ening  it  to  12  feet,  the  sides  bemg  protected  by  piers  and  revetments. 
Estimated  cost  was  $327,713.40.  The  amendments  to  the  original 
project  relate  merely  to  the  length  of  the  proposed  piers  and  revet- 
ments and  in  no  wise  enlarg;e  its  original  scope.  The  present  project, 
by  reason  of  the  provision  in  the  act  of  March  2,  1907,  contemplates 
a  channel  16  feet  deep  and  about  150  feet  wide,  protected  by  suitable 
piers  and  revetments. 

To  June  30,  1909,  tliere  was  expended  the  sum  of  $312,533.32,  of 
which  $179,899.10  was  for  construction  and  $132,634.22  for  mainte- 
nance. There  have  been  no  operations  during  the  past  fiscal  year, 
and  the  expenditures  were  made  for  the  customary  soundings. 

The  proportion  of  the  approved  project  completed  to  June  30, 1909, 
is  about  85  per  cent. 

The  result  is  a  channel  140  to  153  feet  wide,  whose  natural  depth  is 
from  9  to  10  feet,  protected  by  a  north  pier  and  revetment  2,226  feet 
long  and  a  south  pier  and  revetment  1,847  feet  long.  Periodical 
dredging  is  necessary  to  secure  the  projected  depth  of  16  feet.  The 
maxunum  draft  which  on  June  30,  1909,  could  be  carried  over  the 
shoalest  point  in  the  improved  channel  was  12.6  feet. 

The  lake  commerce  at  this  port  for  1908  consisted  of  1,354  arrivals 
and  departures,  with  2,431  short  tons  of  cargo  valued  at  $340,000  and 
entirely  of  local  character.  The  local  freight  rates  by  vessel  to  Chi- 
cago are  about  20  per  cent  less  than  the  corresponding  rates  by  rail- 
road. 

The  following  table  gives  the  vessel  commerce  of  Pentwater  Harbor 
since  1900: 


Calendar  year. 

Freight 
reoelved. 

Freight 
shipped. 

Total 

locreasB 

or 
decreaae 

over 
previoot 

year. 

igoo 

Tons. 

13,288 
1,000 
(•) 
8,675 
3,000 
1.128 
2,176 
876 
1,061 

Tom. 
16,465 
6,070 

13,555 

12,423 

1,712 

11,238 

1,657 

1,359 

Tont. 
29,753 
6,070 

22*230 
15,423 
2,840 
13.413 
2,532 
2,410 

1901 

-23,68S 

1902 

(a) 

1903 "... 

1904 

-  6,807 

1906 

-12,588 

1906 

+10,573 

1907 

—10.881 

1908 

-      122 

•  Not  reported. 

This  table  shows  that  during  the  calendar  years  1906,  1907,  and 
1908,  the  total  vessel  freight  movement  was  about  18,355  tons,  and 
the  records  of  this  office  show  during  the  same  years  a  total  expendi- 
ture by  the  United  States  of  $19,024,  or  $1.04  for  each  ton  of  vessel 
freight.  The  cost  to  the  United  States  is  evidently  unjustifiably 
great. 

The  conditions  at  Pentwater  Harbor  were  made  the  subject  of  a 
special  investigation  by  the  district  officer,  whose  report  was  referred 
for  review  by  Qie  Board  of  Engineers  for  Rivers  ana  Harbors.    After 
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considering  the  past,  present,  and  prospective  commerce  of  the 
locality,  the  sum  expended  on  its  improvement,  and  the  necessary 
expense  attending  its  future  maintenance,  the  Board  expressed  the 
opmion  that  it  is  not  desirable  for  the  United  States  to  make  further 
expenditures  for  the  improvement  or  maintenance  of  this  harbor. 
Concurring  in  the  views  of  the  Board  and  in  compliance  with  section 
7  of  the  nver  and  harbor  act  of  March  3,  1899,  it  is  reconmiended 
that  further  appropriations  for  Pentwater  Harbor  be  discontinued. 

Since,  however,  runds  for  maintenance  have  been  specifically  pro- 
vided and  pending  action  by  Congress  providing  for  the  definite 
abandonment  of  the  improvement,  it  is  believed  that  dredging  and 
minor  repairs  to  afford  facilities  for  the  existing  commerce  snoiild  be 
done,  and  it  is  therefore  proposed  to  reserve  $10,000  for  repairs  and 
$6,000  for  dredging  in  1910  and  1911  from  the  allotment  made  avail- 
able from  the  appropriation  by  the  act  of  March  3, 1909. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1980. 

WHTTS  LAKB  HARBOR. 

July  1,  1908,  balance  unexpended $7,569.01 

Proceeds  of  sale  of  government  property 1, 150. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 16,000.00 

24,719.01 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1,050.11 

July  1, 1909,  balance  unexpended 23,668.90 

July  1, 1909,  amount  covered  by  uncompleted  contracts 2, 490. 50 

Amount  (estimated)  required  for  completion  of  existing  project 21, 720. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (o) 

Su omitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PKNTWATSB  HARBOR. 

July  1, 1908,  balance  unexpended $3,355.31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 16,000.00 

19,355.31 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ^68. 63 

July  1,  1909,  balance  unexpended 19,286.68 

Amount  (estimated)  required  for  completion  of  existing  project 26, 400. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  tnaintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

o  See  consolidated  money  statement  on  page  742. 

ft  Exclusive  of  $1.33,  refundment  of  overpayment,  which  has  been  deducted  from 
expenditures  during  the  fiscal  year. 
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CONSOIXDATBD. 

July  1, 1908,  balance  unexpended $10,924.32 

Proceeds  of  sale  of  government  property 1, 150. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 32,000.00 

44,074.32 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 118. 74 

Jiily  1, 1909,  balance  unexpended o42,955.58 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 490. 50 

Amoimt  (estimated)  required  for  completion  of  existing  project 48, 120. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 64,000.00 

Suomitted  in  compliance  with  recjuirements  of  simdry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  M  M  8.) 

9,  Ltidinaton  Harbor,  Michigan, — ^This  harbor  is  the  outlet  of  Pere 
Marquette  Kiver,  which  expands  into  Pere  Marquette  Lake  before 
emptying  into  Lake  Michigan.  In  1867.  before  improvement  was 
begun  by  the  United  States,  the  outlet  from  Pere  Marquette  Lake 
to  Lake  Michigan  had  a  length  of  830  feet,  protected  by  divei^ging 
slab  piers.     The  entering  depth  was  7  to  8  feet. 

The  former  project  was  adopted  in  1867  and  modified  in  1885. 
1889,  1890,  ana  1899.  In  its  final  form,  as  adopted  by  the  river  and 
harbor  act  of  March  3,  1899,  it  provided  for  a  through  channel  183 
to  285  feet  wide  and  18  feet  deep,  protected  by  the  requisite  piers  and 
revetments.  The  estimated  amount  required  to  complete  the  re- 
vised project  was  $210,000.  The  development  of  the  harbor  has 
been  progressive,  the  changes  in  the  origmal  project  affecting  only 
the  length  of  the  piers,  their  direction  and  the  depth  between  them. 
It  may  therefore  be  said  that  the  estimated  cost  of  completion  of  that 
project  is  really  the  sum  of  the  above  amount  and  that  previously 
expended,  or  $591,055.91  in  all. 

To  June  30,  1909,  the  sum  of  $712,698.78  was  expended  upon  the 
original  project  and  its  subsequent  modifications.  Of  the  above, 
$579,870.79  was  expended  for  construction  and  $132,827.99  for  main- 
tenance. As  a  result  of  the  above  expenditure  there  now  exists  a 
reasonably  reliable  18-foot  channel,  protected  by  piers  and  revet- 
ments. Annual  dredging  is  necessary,  however,  to  maintain  a  chan- 
nel 18  feet  in  depth  and  of  sufficient  width. 

The  present  project,  as  adopted  by  the  act  of  Congress  of  March  2, 
1907,  provides  for  an  interior  channel  18  feet  deep,  protected  by 
piers  and  revetments,  and  for  an  exterior  basin,  to  be  formed  by  two 
oreakwaters  of  crib  construction,  each  1,800  feet  long,  400  feet  apart 
at  the  outer  ends  and  diverging  at  an  angle  of  90  degrees,  the  inner 

a  In  addition  to  this  amount,  the  sum  of  $69,000,  made  available  by  the  river  and 
harbor  act  of  March  3, 1909,  remains  unallotted. 

b  Since  the  preparation  of  this  estimate  these  harbors  have  been  made  the  subiect 
of  a  speciaJ  investigation  and  report,  as  a  result  of  which  they  are  now  r^ard^  as 
unworthy  of  further  improvement  by  the  United  States.  Pending  the  further  action 
by  Congress  in  the  premises,  this  estimate  may  be  omitted. 
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ends  of  the  breakwaters  to  be  connected  with  the  shore  by  suitable 
structures.  The  estimated  cost  of  this  project  was  $839,087.  A 
continuing  contract  for  the  construction  of  the  breakwaters,  not  in- 
cluding the  shore  connections,  was  entered  into  under  date  of  De- 
cember 10,  1907,  the  remaining  work  to  be  placed  imder  contract  at 
a  later  date. 

The  amount  expended  under  the  present  project  to  Jime  30,  1909, 
was  $88,454.57,  all  of  which  was  for  new  work. 

Under  the  continuing  contract  the  following  work  was  done  during 
the  fiscal  year:  For  the  south  breakwater  five  additional  cribs,  each 
100  feet  long,  were  built,  six  cribs  were  sunk  on  their  pile  foundations, 
and  the  superstructure  was  completed  for  a  length  of  343  feet.  For 
the  north  breakwater  the  construction  of  four  cribs  was  completed, 
two  cribs  were  sunk,  and  the  construction  of  the  superstructure  was 
begun.  Under  the  head  of  maintenance,  the  damaged  inner  end  of 
the  north  pier  was  repaired,  and  590  linear  feet  of  that  pier  was 
strengthened  with  additional  piles.     The  filling  in  parts  of  tne  south 

Eier  was  replenished.  The  channel  between  tne  piers  was  deepened 
Ictober  16-17  and  again  May  5-7  and  May  17-19  by  the  govern- 
ment dredge,  the  total  quantity  dredged  being  14,830  vards.  The 
dredging  in  May  was  occasioned  by  the  grounding  on  ilay  3  of  the 
deep  draft  coal  barge  New  York.  The  ChUespie  was  at  once  ordered 
to  Ludin^ton  and  tne  barge  was  released  May  5. 

The  existing  project  gives  authority  for  entering  into  continuing 
contracts  to  complete  the  improvement  at  a  cost  not  to  exceed 
$839,087,  of  which  amount  $519,087  remains  to  be  appropriated. 

The  original  project  for  the  interior  harbor  is  completed.  The 
proportion  of  the  project  of  1907  completed  to  Jime  30,  1909,  is  16 
per  cent.  The  maximum  draft  that  could  be  carried  at  the  end  of  the 
fiscal  year  was  19  feet. 

The  water-borne  commerce  at  this  harbor  has  averaged  for  the 
last  ten  years  1,329,878  short  tons,  and  in  1908  it  consisted  of  3.528 
entrances  and  clearances,  with  1^416,560  short  tons  of  cargo,  valued 
at  $149,553,000,  and  was  general  m  character.  The  local  freight  rates 
by  vessel  to  Chicago  are  about  29  per  cent  less  than  the  corresponding 
rates  by  railroad. 

Excluding  contract  obligations,  but  including  the  allotment  of 
$8,000  from  the  appropriation  of  tne  act  of  March  3,  1909,  there  is  at 
present  available  a  total  of  $9,161.84  besides  the  amount  necessarily 
reserved  for  contingencies,  and  this  amount  is  sufficient  to  pay  for 
needed  dredging  and  incidental  repairs  during  the  remainder  of  1909 
and  in  1910.  During  the  fiscal  year  ending  June  30,  1911,  there  may 
be  profitably  expended  the  following:  • 

For  continuing  improvement,  as  authorized,  under  continuing  contract $300, 000 

For  maintenance  by  dredging 6, 000 

For  maintenance,  incidental  repairs,  and  contingencies 5, 000 

Total 310,000 

The  report  upon  which  the  project  of  1907  is  based  is  printed  in 
House  Document  No.  62,  Fifty-ninth  Congress,  first  session. 

This  harbor  is  one  terminus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this 
point  to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  Lines  of  passenger 
and  package  freight  steamers  also  make  regular  sailings  to  Milwaukee 
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and  Chicago.  The  busmess  done  by  the  car-feny  lines  is  of  enonnons 
and  constantly  increasing  importance  in  its  effect  upon  freight  rates 
to  and  from  the  Northwest.  It  is  desirable  to  give  to  the  car-ferry 
service  the  same  assurance  of  regularity  of  schedule  as  exists  in  the 
case  of  the  ordinary  railroad  lines.  At  present  diflSculty  is  usually 
experienced  in  the  fall  and  winter  months,  due  to  the  narrowing  of 
the  channel  by  a  shoal  from  the  north.  The  car  ferries  are  large  and 
unwieldy  and  require  ample  sea  room.  A  narrow  channel  is  therefore 
impracticable,  and  to  insure  safety  and  regularity  to  the  service  re- 

Eeated  dredging  is  necessary,  for  which  the  United  States  seagoing 
ydraulic  dredge  is  now  available. 

The  effect  of  the  improvement  has  been  to  create  a  class  of  traffic 
which,  in  the  absence  of  a  deep  and  readily  available  channel,  could 
never  have  existed.  There  has  thus  been  provided  a  shorter  route  for 
the  products  of  the  upper  Mississippi  Valley,  which  has  the  additional 
merit  of  avoiding  the  congestion  usually  existing  on  the  railroads  at 
the  south  shore  of  Lake  Michigan.  Freight  rates  are  believed  to  have 
been  materially  reduced  by  tms  route. 

July  1,  1908,  balance  unexpended 1161,731.67 

Amount  allotted  from  appropriation  by  river  and  harbor  act  of  March  3, 

1909 8,000.00 

Amount  appropriated  by  simdry  civil  act  approved  March  4, 1909 200, 000. 00 

369, 73L  67 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $87, 428. 06 

For  maintenance  of  improvement 3,567.87 

090,995.93 


July  1,  1909,  balance  unexpended &  278, 735.  74 

July  1,  1909,  outstanding  liabilities 500.15 

July  1,  1909,  balance  available 278,235.59 

July  1,  1909,  amount  covered  by  uncompleted  contracts 251, 560. 11 

Amount  (estimated)  required  for  completion  of  existing  project 519, 087. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  exclusive  of  the  balance  unexpended  July  1,  1909: 

For  works  of  improvement $300, 000. 00 

For  maintenance  of  improvement 10, 000. 00 

310,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  9.) 

10.  Manistee  Harbor,  Michigan, — In  1866,  previous  to  the  begin- 
ning of  work  by  the  United  States,  the  entrance  to  this  harbor  was 
improved  by  slab  piers,  100  to  150  feet  apart,  built  by  local  enter- 
prise, a  navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  project  adopted  in  1867  and  amended  in  1871, 1873, 1876, 1884, 
1890,  and  1892,  provides  for  a  channel  of  navigable  width  with  a 
depth  of  15  feet,  extending  from  Lake  Michigan  to  Manistee  Lake, 
protected  by  piers  and  revetments  at  the  entrance.    The  various 

a  Exclusive  of  $226.17  expended  account  Isthmian  Canal  Gonuniasion,  of  which 
$155.61  has  been  reimbursed. 

5  Inclusive  of  $70.56  to  be  reimbuned  by  Isthmian  Canal  Commission. 
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modifications  of  the  ori^al  project  merely  extended  its  limits, 
changed  the  proposed  length  or  the  piers,  and  the  proposed  depth 
from  12  to  15  feet.  Operations  have  been  progressive,  and  no 
work  under  any  project  not  essential  to  its  final  form  has  been 
done. 

To  June  30,  1909,  there  had  been  expended  $448,614.40^  of  which 
$329,996.18  was  for  construction  and  $118,618.22  for  mamtenance. 

As  a  result  of  the  above  total  expenditure  to  June  30,  1909.  tliere 
had  been  built  2,906  linear  feet  of  north  and  1 ,450  linear  feet  or  south 
pier  and  revetment,  the  width  between  the  piers  varying  between  150 
reet  inside  and  190  feet  at  the  outer  end  of  the  south  pier,  which  is 
250  feet  shorter  than  the  north  pier.  The  portion  of  the  north 
revetment  occupied  by  the  Manistee  and  Northeastern  Railroad 
Company,  referred  to  m  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1899,  page  2940,  still  remains  without  repairs. 

The  act  approved  March  2,  1907,  changed  the  project  by  pro- 
viding for  improvement  in  accordance  with  the  report  submitted 
in  House  Document  No.  511,  Fifty-ninth  Congress,  first  session, 
which  contemplates  securing  a  uniform  depth  of  18  feet,  by  dredging 
to  a  depth  of  20  feet,  pier  extension,  revetment,  and  protection 
works,  at  an  estimated  cost  of  $147,488,  provided  satisfactory 
pledge  is  given  that  certain  private  and  municipal  work  will  be 
completed  within  a  reasonable  time,  that  land  for  the  improvement 
will  DC  donated,  and  that  the  United  States  wiU  be  protected  from 
claims  for  damages  which  may  result  from  the  work.  No  expendi- 
tures have  yet  been  incurred  on  account  of  the  modified  project, 
apOTOved  March  2,  1907. 

The  following  is  a  summary  of  the  operations  during  the  past 
fiscal  year:  Dredging  under  contract  for  widening  the  channel  in 
the  river,  begun  June  22,  1908,  was  completed  July  11,  and  the 
channel  at  the  entrance  and  through  the  outer  bar  was  deepened 
November  12-23  by  the  GiUespie  to  20  feet.  Under  an  emergencv 
contract,  dated  July  1,  parts  of  the  two  piers  were  refilled  with 
stone,  and  on  May  20  operations  under  contract  were  begun  for 
thoroughly  repairing  the  north  pier  between  stations  7  +  69  and 
12  +  38.7.     All  these  operations  come  under  the  head  of  maintenance. 

Of  the  original  project  95  per  cent  is  completed,  and^  as  already 
stated,  no  work  has  yet  been  done  upon  the  modified  project  of  1907. 
The  maximum  draft  which  on  Jime  30,  1909,  could  be  carried  was  15 
feet. 

The  vessel  commerce  at  this  port  for  the  last  ten  years  has  averaged 
526,956  short  tons,  and  in  1908  it  amoimted  to  2,116  entrances  and 
clearances  with  428,084  short  tons  of  cargo,  valued  at  $17,411,000, 
principally  local  in  character.  Definite  information  as  to  the  effect 
of  the  improvement  upon  freight  rates  could  not  be  obtained,  but 
the  local  freight  rates  by  vessel  from  Manistee  to  Chicago  are  about 
30  per  cent  less  than  the  corresponding  rates  by  railroad. 

As  the  conditions  precedent  to  beginning  wort  under  the  project  of 
1907  have  not  yet  been  met,  the  project  of  1892  remains  in  force. 
After  deducting  outstanding  obligations  and  contingencies,  a  balance 
of  $11,228.44  remains  available,  which  will  permit  dredging  at  the 
entrance  by  the  (jiUespie  during  two  seasons  and  additional  repairs 
when  required. 
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During  the  year  ending  June  30,  1911,  there  may  profitably  be 
expended  for  maintenance  of  improvement  the  foUowing: 

For  repair  of  outer  end  of  north  pier $2, 000 

For  incidental  repairs 5, 000 

For  dredf^ing  at  entrance  by  Gillespie 5, 000 

For  dredging  in  upper  reaches  of  channel  by  contract 10, 000 

Total 22,000 

The  commerce  tributary  to  tliis  harbor  is  derived  principally  from 
the  salt  and  lumber  industries.  The  harbor  is  also  a  regular  port  of 
call  for  one  line  of  steamers  plying  from  Chicago  to  points  upon  the 
east  shore  of  Lake  Michigan,  and  a  single  steamer  makes  stated  trips 
from  Manistee  to  MilwauKee.  There  are  three  railroads  running  into 
Manistee,  the  Pere  Marquette,  the  Manistee  and  Grand  Rapids,  and 
the  Manistee  and  Northeastern. 

Reference  to  reports  on  preliminary  examination  and  survey, 
ordered  by  the  river  and  harbor  act  approved  March  3,  1905,  will  be 
found  on  page  644  of  the  report  for  1906. 

The  last  published  map  of  this  locality  is  found  in  House  Docu- 
ment No.  511,  Fifty-ninth  Congress,  first  session. 

July  1,  1908,  balance  unexpended $29, 549. 27 

June  30,  1909,  amount  expended  during  fiscal  year  for  maintenence  of  im- 
provement       6, 138. 80 

July  1,  1909,  balance  unexpended 23, 410. 47 

July  1,  1909,  outstanding  liabilities 12a  25 


July  1,  1909,  balance  available 23,290.22 

July  1,  1909,  amount  covered  by  uncompleted  contracts 10, 604. 86 

Amount  (estimated)  required  for  completion  of  existing  project 122, 488. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 22, 000.00 

Suomitted  in  compliance  with  rec^uirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  MM  10.) 

11.  Harbor  of  refuge  at  Portage  LaJce,  Manistee  County,  Mich, — ^In 
1879,  when  work  was  begun  by  the  United  States,  there  was  a  channel 
4  feet  deep  and  130  feet  wide  between  slab  piers  built  by  locid  enter- 
prise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  356  feet  wide  and  18  feet  deep,  pro- 
tected by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and 
1899,  was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed  its 
scope,  so  that  essentially  the  project  is  to-day  as  when  ori^nally 
adopted.  All  expenditures  made  up  to  the  present  time  have  con- 
tributed to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  1909,  there  had  been  expended  the  sum  of  $376,566.28, 
of  which  $254,129.21  was  for  construction  and  $122,437.07  for 
maintenance. 
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There  was  no  work  of  improvement  carried  on  at  this  harbor  during 
the  fiscal  year.  The  expenditures  were  incurred  for  surveying 
purposes. 

The  approved  project  is  completed  as  far  as  pier  construction  is 
concerned,  but  the  dredging  to  the  proposed  width  and  depth  re- 
mains as  yet  incomplete. 

The  harbor  structures  are  in  good  condition.  The  north  pier,  com- 
prising 114  feet  of  pile  work  in  wing  at  inner  end,  1,235  feet  of  pile 
work  along  channel,  and  851  feet  of  cribwork,  has  a  total  length  of 
2,200  feet  and  projects  1,210  feet  beyond  the  shore  line.  The  south 
pier,  comprising  1,399  feet  of  pile  work,  including  17  feet  of  wing  at 
east  end,  and  901  feet  of  cribwork,  has  a  total  len^h  of  2,300  feet  and 
projects  1,150  feet  beyond  the  shore  line. 

As  shown  by  soundings  made  May  11-12,  the  maximum  draft  that 
could  be  earned  from  Lake  Michigan  to  Portage  Lake,  on  June  30, 
1909,  was  17  feet. 

The  vessel  commerce  at  this  harbor  for  1908  was  480  arrivals  and 
departures  with  3,441  short  tons  of  cargo,  valued  at  $147,000,  and  was 
entirely  local  in  character. 

This  harbor  is  one  practically  destitute  of  local  or  through  com- 
merce, and,  while  it  is  doubtful  whether  a  harbor  of  refuge  here  will 
ever  be  of  much  service,  no  just  conclusion  can  be  drawn  until  a 
channel  of  ample  depth  and  width  has  been  made  available.  Unless 
this  is  done  the  larger  class  of  vessels  can  not  use  the  harbor  and  the 
lai^e  expenditures  already  made  will,  to  a  considerable  extent,  be 
useless.  The  only  way  to  arrive  at  a  satisfactory  determination  of 
the  Question  whether  or  not  vessels  will  turn  aside  from  the  usual 
vessel  course  in  order  to  take  shelter  here  is  to  complete  the  author- 
ized project,  and  an  estimate  for  this  purpose  and  for  maintenance  is 
accordingly  presented.  The  balance  at  present  available  is  about 
$2,900,  which  will  pay  for  a  short  period  of  dredging  by  the  Gillespie 
and  for  contingencies. 

The  estimate  of  funds  which  can  profitably  be  expended  in  the  fiscal 
year  ending  June  30,  1911,  is  as  follows: 

For  works  of  improvement:  For  dredging  by  contract $15, 000. 00 

For  maintenance  of  improvement: 

For  dredging  in  1910  and  1911 $6,000 

For  repairs  and  contingencies 5, 000 

11,000.00 

Total 26,000.00 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  1974. 

July  1, 1908,  balance  imexpended $3,008.22 

Jime  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of 
improvement 74. 50 

July  1, 1909,  balance  unexpended 2,933.72 

Amoimt  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 26, 000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  11.)  Digitized  by  GoOglc 
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IZ.  Arcadia  Harbor,  Michigan, — ^The  act  of  March  3,  1905,  appro- 
priated $6,000  for  the  improvement  of  this  harbor  in  accordance  with 
report  submitted  in  House  Document  No.  194,  Fifty-eighth  Congress, 
second  session. 

While  a  plan  was  submitted  for  rebuilding  the  piers  at  a  cost  of 
$90,390,  and  annual  maintenance  and  dredging  at  a  cost  of  $5,200,  the 
plan  that  was  recommended  and  approved  was  for  maintenance  of  the 
present  channel  by  dredging  only,  at  a  cost  of  $3,000  annually  for  a 
period  of  five  years,. at  the  end  of  which  time,  if  a  growth  of  the  com- 
merce had  been  manifested  such  as  to  warrent  larger  expenditures, 
the  plan  for  radical  improvement  by  reconstruction  of  the  piers  could 
be  undertaken.  At  the  tune  of  tne  survey,  September,  1902,  the 
depth  was  some  12  feet  in  a  narrow  and  ratner  difficult  channel,  pro- 
duced and  maintained  by  repeated  dredging  at  local  expense,  and 
this  depth  was  subject  to  considerable  reduction  during  the  usual 
lowering  of  the  lake  surface  in  the  months  of  October  and  April,  so 
that  only  10  feet  could  be  safely  counted  on  as  the  navigable  depth. 
The  piers  terminate  at  the  10-foot  contour. 

To  June  30, 1909,  there  had  been  expended  $12,038.76  for  dredgmg. 

The  channel  was  surveyed  April  30  to  May  6,  1909,  and  the  avail- 
able depth  between  the  piers  was  found  to  be  6.2  feet. 

Dredging  operations  under  contract  were  commenced  June  8  and 
completed  June  25,  and  resulted  in  restoring  a  channel  12  feet  deep 
and  50  feet  wide  from  the  inner  lake  to  Lake  Michigan.  The  dredged 
material  measured  13',888  cubic  yards. 

The  approved  project  is  completed  by  reason  of  the  expiration  of 
the  authorized  period  of  five  years  for  maintenance  by  dredging. 
The  benefit  resulting  from  the  five  year's  dredging  opjerations  is  not 
of  a  lasting  nature.  The  effect  of  each  season's  dredging  was  alwavs 
found  entu-ely  obliterated  in  the  following  spring,  and  it  can  not  be 
expected  that  a  useful  channel  will  be  found  in  1910.  The  maxi- 
mum draft  that  could  be  carried  on  June  30, 1909,  was  12  feet. 

The  number  of  tons  of  various  articles  shipped  and  received  and 
the  entrances  and  clearances  ot  vessels  from  1894  to  1901,  inclusive, 
are  shown  on  page  576  in  Report  of  Chief  of  Engineers  for  1905. 

The  vessel  commerce  at  tnis  harbor  for  1908  was  2,975  short  tons, 
valued  at  $125,000,  and  entirely  local  in  character. 

The  act  of  March  3,  1909,  carried  an  allotment  of  $3,000,  being 
the  fifth  and  last  installment  under  the  project.  For  thiig  reason 
no  estimate  may  now  be  presented  to  cover  the  needs  of  the  fiscal 
year  ending  June  30, 1911. 

July  1,  1908,  balance  unexpended $461. 52 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 3,000.00 

3,46L52 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       500. 27 

July  1,  1909,  balance  unexpended 2,961.25 

July  1,  1909,  outstanding  liabilities 69.55 

July  1,  1909,  balance  available 2,89L70 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 700. 00 

(See  Appendix  M  M  12.) 
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IS,  FravJcfort  Harbor,  Michigan. — In  1867,  when  the  United  States 
began  work  of  improvement  at  this  harbor,  which  is  the  entrance  to 
Lake  Aux  Bees  Scies,  there  existed  an  outle£  about  750  feet  north 
of  the  present  channel,  affording  a  depth  of  3  to  4  feet  and  width  of 
70  to  80  feet  between  slab  piers,  built  oy  local  enterprise. 

The  project,  adopted  in  1866  and  amended  in  1868, 1879,  and  1892, 
provided  for  a  new  outlet,  with  channel  12  feet  deep  and  200  feet 
wide,  protected  by  piers  and  revetments.  The  estimated  cost,  revised 
in  1897  in  compliance  with  the  river  and  harbor  act  of  June  3,  1896,  to 
cover  the  cost  of  securing  a  channel  18  feet  deep,  was  $413,659.85;  fur- 
therrevised in  1899 to $421,938.35.  Thechanges intheoriginal project 
have  been  in  effect  merely  extensions,  so  that  the  existing  project 
does  not  differ  in  kind  from  the  original  one.  All  expenditures  may 
therefore  justly  be  regarded  as  pertaining  to  the  present  project. 

To  June  30,  1909,  there  had  been  expended  the  sum  of  $443,710.61, 
of  which  $321,508.20  was  for  construction  and  $122,202.41  for  main- 
tenance. 

The  following  is  a  summary  of  the  operations  during  the  fiscal  year: 
The  contractors  for  the  extension  and  repair  of  the  south  pier  pre- 

f>ared  the  foundation  of  the  new  crib  bv  removing  the  shattered  40 
eet  of  the  old  work  and  preparing  the  foundation  for  the  additional 
60  feet  to  be  covered  by  tne  new  crib  and  completed  the  construction 
of  the  new  crib.  Most  of  this  work  was  done  before  the  close  of  the 
working  season  of  1908.  In  the  money  accounts  of  this  work  it  will 
be  assumed  that  60  per  cent  of  the  total  cost  of  this  crib  must  be 
assigned  to  new  work  and  40  per  cent  to  maintenance. 

Under  a  contract  dated  March  1,  for  repairing  the  south  pier 
between  stations  Q  +  89.6  and  1  +86.6,  operations  began  May  18,  but 
the  only  work  accomplished  to  the  end  of  the  fiscal  year  was  the 
removal  of  the  ruined  old  structure. 

Between  October  3  and  15  the  Gillespie  deepened  the  outer  ap- 
proach to  20  feet.  On  March  12  the  available  depth  outside  was 
found  to  be  18.5  feet,  and  between  the  piers  18.2  feet  in  a  very 
narrow  and  irregular  channel.  The  OiUesme  improved  this  condition 
April  28  to  May  15,  the  resulting  depth  being  19.3  feet.  The  total 
quantity  dredged  at  this  location  by  tne  OUlespie  during  the  year  was 
54,716  cubic  yards. 

The  approved  project  is  about  95  per  cent  completed. 

The  total  expenditure  above  mentioned  has  resulted  in  the  creation 
and  maintenance  of  a  channel  18  feet  deep,  whose  natural  depth, 
or  depth  to  which  the  channel  would  probaoly  shoal  in  a  few  years 
without  dredging,  is  12  feet,  the  width  being  200  feet.  It  is  pro- 
tected by  a  north  pier  and  revetment  1,900  feet  long  and  a  south 
Eier  and  revetment  1,938  feet  long,  of  which  the  outer  400  feet  was 
uilt  by  the  Toledo  and  Ann  Arw)r  Railroad  Company.  Dredging 
from  time  to  time  will  be  required  to  maintain  the  depths  needed  for 
navigation.  The  maximum  draft  that  could  be  carried  June  30, 1909, 
was  19  feet. 

Practically  the  entire  commerce  of  this  harbor  is  transacted  by  the 
car-ferry  lines  of  the  Ann  Arbor  Railroad,  which  has  its  northern 
terminus  at  this  harbor.  These  car  ferries  run  to  Kewaunee  and 
Marinette,  Wis.,  upon  the  west  shore  of  Lake  Michigan,  and  form  a 
highly  important  link  in  the  through  commerce  between  the  North- 
west and  the  Atlantic  seaboard.  The  importance  of  maintaining 
adequate  facilities  at  Frankfort  Harbor  is  manifes^.  itTJ^s^^^^^j^ 
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done  with  certainty  only  by  repeated  radical  dredging.  Pier  exten- 
sion unaccompanied  by  thorough  dredging  will  not  serve. 

The  water-borne  commerce  at  this  port  has  averaged  for  the  last 
ten  years  741,231  short  tons,  and  in  1908  it  amounted  to  1,330 
entrances  and  clearances  with  563;332  short  tons  of  cargo,  valued  at 
$61,419,000  and  for  the  most  part  general  in  character. 

The  available  balance  at  this  harbor  is  nearly  $10,000,  which  is 
suflBcient  to  pay  for  dredging  by  the  OiUespie  until  June  30,  1911. 
For  the  maintenance  of  the  harbor  structures  until  that  time,  an 
appropriation  of  $6,800  is  recommended  and  $13,200  should  be 
appropriated  for  the  addition  of  100  feet  to  the  north  pier  to  com- 
plete the  project. 

The  last  published  map  of  this  harbor  is  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  page  1973. 

July  1,  1908,  balance  unexpended $35, 696. 54 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 6, 968. 80 

July  1,  1909,  balance  unexpended 28, 727. 74 

July  1,  1909,  outstanding  liabilities 160. 28 

July  1,  1909,  balance  available 28,567.46 

July  1,  1909,  amount  covered  by  uncompleted  contracts 18, 844. 54 

Amount  (estimated)  required  for  completion  of  existing  project 13, 200. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  Julj^  1,  1909 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.    • 

(See  Appendix  M  M  13.) 

14'  Charlevoix  Harbor  and  entrance  to  Pine  LaJcCy  Michigan, — In 
1868,  when  the  first  estimate  for  improvement  was  made,  the  avail- 
able channel  in  Pine  River  between  Lake  Michigan  and  Round  Lake 
was  75  feet  wide  and  2  to  6  feet  deep.  Up  to  1873  the  local  authori- 
ties, with  some  assistance  from  the  State,  had  constructed  468  feet 
of  cribwork  in  the  north  pier  and  80  feet  of  cribwork  in  the  south 
pier,  and  the  available  depth  was  6  feet.  The  first  appropriation  by 
the  United  States  was  made  in  1876,  and  actual  operations  upon  the 
lower  channel  were  begun  in  the  fiscal  year  1878;  the  first  appropria- 
tion for  the  upper  channel  was  made  in  1882,  and  actual  work  begun 
in  1885.     The  total  estimated  cost  was  $186,000. 

The  original  project,  as  proposed  in  1868,  and  amended  in  1876 
and  1882,  provided  for  a  12-foot  channel  from  Lake  Michigan  to 
Round  Lake  (lower  channel),  between  piers  and  revetments,  100  to 
150  feet  apart,  and  from  Round  Lake  to  Pine  Lake  (upper  channel), 
between  revetments,  83  feet  apart.  The  foUowing  j)rovision  of  the 
river  and  harbor  act  of  June  13,  1902,  may  be  said  to  have  extended 
the  scope  of  the  original  project:  ''Improving  harbor  at  Charlevoix 
and  entrance  to  Pme  Lake,  Michigan:  Continuing  improvement, 
twenty  thousand  dollars,  to  be  first  expended  in  obtaining  a  uniform 
depth  of  channel  from  Lake  Michigan  to  Pine  Lake."  Hie  control- 
ling depth  of  the  lower  channel  in  June,  1902,  was  16.3  feet. 

The  amount  expended  under  the  existing  project  (not  including 
outstanding  Uabihties)  to  June  30,  1909,  was  $205,727.37,  of  which 
$80;205.04  was  for  construction  and  $125^522.33  ifor  maintenance. 
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No  works  of  improvement  have  been  in  progress  during  the  fiscal 
year,  and  the  amounts  expended  were  for  the  payment  of  outstand- 
mg  UabiUties,  survey,  and  contingencies. 

About  70  per  cent  of  the  pier  construction  contemplated  by  the 
approved  project  has  been  completed,  the  work  remaining  to  be 
done  being  the  extension  of  the  south  pier  by  200  linear  feet.  The 
maximum  draft  that  could  be  carried  at  the  end  of  the  fiscal  year, 
as  shown  by  soundi^s  made  June  22-24,  was  16.7  feet. 

The  principal  traffic  tributary  to  this  harbor  is  furnished  by  the 
lumber  industry,  which  has  recently  been  growing  greatly  in  impor- 
tance. The  sawmills  are  situated  at  Boyne  and  East  Jordan,  both 
at  the  upper  end  of  Pine  Lake,  the  outlet  for  which  is  through  both 
channels.  Due  to  the  fact  that  many  of  the  lumber-carrying  vessels 
do  not  clear  at  Charlevoix,  the  commercial  statistics  fail  to  disclose 
the  full  traffic,  which  is,  however,  known  to  be  considerably  over 
1,000,000  tons.  Charlevoix  is  also  a  much-frequented  summer  resort, 
and  during  the  sununer  season  two  steamboat  lines  make  regular 
and  frequent  calls  at  this  harbor.  There  is  in  addition  a  small  amount 
of  local  traffic.  A  depth  of  17  feet  at  zero  of  gauge  should  be  main- 
tained to  enable  the  larger  class  of  vessels  to  transact  their  business 
with  economy. 

The  lake  commerce  which  cleared  at  this  port  for  1908  was  384 
arrivals  and  departures,  with  45,211  short  tons  of  cargo,  valued  at 
$2,643,000,  and  was  principally  local  in  character.  As  stated  this 
is  considerably  less  than  the  true  total. 

At  present  there  is  available  a  balance  of  820,848.84,  of  which  it  is 
proposed  to  apply  $4,000  for  the  repair  of  the  outer  200  feet  of  the 
south  pier  ana  $8,000  to  dredging  when  needed,  and  the  balance  will 
be  reserved  for  maintenance,  for  which  purpose  it  will  be  ample.  A 
better  sheltered  entrance  seems  desirable,  and  for  this  purpose  it 
would  be  wise  to  complete  the  south  pier  as  authorized,  for  which  an 
appropriation  of  $23,750  is  recommended  for  the  fiscal  year  ending 
Jxme  30,  1911. 

The  report  upon  a  survey  made  with  a  view  to  obtaining  a  16-foot 
channel  is  published  in  full  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  2953-2954,  and  is  also  printed  with  a  map 
in  House  Document  No.  144,  Fiftv-fourth  Congress,  second  session. 

Report  of  the  examination  authorized  by  the  river  and  harbor  act 
approved  June  13,  1902,  has  been  printed  as  House  Document  No. 
222,  Fifty-eighth  Congress,  second  session. 

Definite  information  as  to  the  effect  of  the  improvement  on  freight 
rates  could  not  be  obtained. 

July  1,  1908,  balance  unexpended $18,990.12 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

24, 990. 12 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       4,097.84 

July  1, 1909,  balance  unexpended -  20,892.28 

July  1,  1909,  outstanding  liabilities 43. 44 

July  1,  1909,  balance  available 20,848.84 
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Amoiint  (eetimated)  required  for  c(»npletion  of  ezistiDg  project $23, 750. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 23,750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  M  M  14.) 

IB,  PetosJcey  Harbor,  Mi<Mgan, — Before  work  at  this  harbor  was 
begun  bv  the  United  States  its  landing  pier  was  exposed  to  winds 
coming  from  between  west  and  northwest,  and  in  high  gales  it  was 
dangerous  to  attempt  a  landing. 

A  project  was  adopted  in  the  river  and  harbor  act  of  August  18, 
1894,  which  provided  for  constructing  a  breakwater  600  feet  long 
about  600  feet  west  of  the  outer  end  of  the  landing  pier  and  another 
north  of  it  500  feet  long,  or  as  much  longer  as  might  be  foimd  neces- 
sary to  cover  the  landing  from  all  dangerous  seas.  Work  was  begun 
in  1896.     Estimated  cost  was  $170,000. 

In  1902  the  west  breakwater  had  been  built  for  a  length  of  400 
feet  and  the  north  breakwater  for  a  length  of  200  feet.  Investiga- 
tion bavins^  shown  that  the  north  breakwater  was  too  near  the  wharf 
and  that  the  entrance  between  the  two  breakwaters  was  too  narrow, 
the  project  was  modified  imder  authority  conferred  by  the  act  of 
June  13,  1902,  so  as  to  provide  for  the  removal  of  the  north  break- 
water and  the  extension  of  the  west  breakwater,  the  final  cost  not  to 
exceed  the  amount  estimated  to  complete  the  original  project,  viz, 
$170,000. 

The  amount  expended  under  the  original  project  and  as  modified 
in  1902  up  to  Jxme  30,  1909,  has  been  $125,500,  of  which  $118,239.40 
was  for  new  work  and  $7,260.60  for  maintenance. 

There  has  been  no  work  of  improvement  in  progress  during  the 
fiscal  year;  the  sum  of  $8.34  was  expended  for  contingencies. 

The  breakwater  as  now  existing  has  a  total  length  of  1,345  feet, 
consisting  of  445  feet  of  stonework  and  900  feet  of  cribwork.  The 
amount  expended  for  construction  constitutes  about  70  per  cent  of 
the  estimated  cost  of  the  project. 

The  lake  commerce  which  cleared  at  this  port  for  1908  was  20 
entrances  and  departures  with  858  short  tons  of  cargo,  valued  at 
$212,000,  entirely  local  in  character. 

The  stone  portion  of  the  breakwater  is  in  bad  condition,  and  for 
the  purpose  of  restoring  its  eflBciency  an  appropriation  of  $5,000,  for 
maintenance,  is  recommended  for  the  fiscal  year  ending  Jime  30, 
1911,  as  well  as  $15,000  for  the  addition  of  100  feet  to  the  break- 
water, which  it  is  believed  will  answer  all  local  needs. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  obtained. 

July  1,  1908,  balance  unexpended $8.34 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 8. 34 

Amount  (eetimated)  required  for  completion  of  existing  project 56, 900. 00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1911,  for  works  of  improvement  and  for  maintenance |20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
,    1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  M  15.) 

16.  17.  8,  dredge  General  GiUespie,^ — This  dredge  is  of  the  seagoing 
suction  type,  and  was  built  in  1904  for  use  at  the  harbors  on  the  east 
shore  of  Lake  Michigan. 

Since  March  1,  1909,  the  work  of  this  dredge  has  been  closely  super- 
vised and  verified.  Under  extremely  favorable  conditions  this  boat 
has  been  able  to  move  a  maximum  of  sUghtly  more  than  4,000  cubic 
yards  in  eight  hours  of  actual  work,  but  the  average  at  all  harbors 
and  imder  all  circumstances  is  about  3,000  yards  per  day  of  eight 
hours. 

For  dredging  under  precisely  the  same  conditions  in  the  past  the 
contract  cost  with  dipper  dredges  has  been  as  high  as  25  cents  per 
cubic  yard,  and  then  work  outside  the  piers  was  never  possible  until 
about  the  1st  of  June,  whereas  the  OiUesme  works  in  the  most  exposed 
places  at  any  and  all  seasons.  The  final  average  cost  of  her  work  for 
the  period  considered  is  7.618  cents  per  cubic  yard,  and  this  is  beUeved 
to  fairly  represent  the  cost  of  dredging  under  the  conditions  existing 
in  this  district.  When  compared  with  the  performance  of  similar 
machines  on  the  seacoast,  the  cost  may  seem  high ;  but  the  circum- 
stances under  which  this  dredge  is  obhged  to  work — such  as  insuffi- 
cient depth  of  water,  etc. — affect  imfavorably  the  final  cost  per  unit. 

A  description  of  the  boat  and  a  tabular  statement  of  the  results  of 
operating  the  GiUespie  from  March  19,  1909,  to  June  30,  1909,  may  be 
found  in  Appendix  M  M  16  of  this  report. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DETROIT,  MICHI- 
GAN, DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  McD.  Townsend, 
Corps  of  Engineers,  having  under  his  immediate  orders  Capt.  G.  R. 
Spalding^  Corps  of  Engineers,  to  July  27,  1908.  Division  engineer. 
Col.  W.  li.  FisK,  Corps  of  Engineers. 

1 .  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
c€LgOj  Dvluth,  and  Buffalo. — In  its  natural  state  the  channel  connecting 
Lake  Superior  and  Lake  Huron  was  obstructed  by  the  rapids  of  the 
St.  Marj^s  River,  and  navigation  through  other  connecting  channels 
was  difficult  and  dangerous  for  boats  drawing  8  feet.  In  1855  the 
State  of  Michigan  completed  a  canal  at  Sault  Ste.  Marie,  with  locks 
which  were  350  feet  long,  70  feet  in  width,  and  about  12  feet  in  depth 
on  the  miter  silb.  Prior  to  the  civil  war  the  channels  through  Lake 
George  on  the  St.  Marys  River  and  through  the  St.  Clair  Flats  at  the 
outlet  of  St.  Clair  River  were  deepened  to  12  feet  by  the  General 
Grovemment. 

When  the  construction  of  the  Weitzel  lock  was  undertaken,  pro- 
viding for  a  navigable  depth  of  16  feet,  it  became  necessary  to  in- 
crease channel  depths  not  only  at  the  localities  above  mentioned,  but 

a  The  name  of  this  dredge  has  been  changed  to  the  General  0.  0.  Meade. 
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also  at  other  localities  on  the  St.  Marys  River  and  Detroit  River. 
These  improvements  were  made  under  specific  appropriations  for 
the  localities  where  the  work  was  required,  as  expLedned  elsewhere 
in  this  report  under  the  heads  of  St.  Marys  River,  Hay  Lake,  St- 
Clair  Flats,  and  Detroit  River  improvements. 

When  in  1890  the  construction  of  the  Poe  lock  was  undertaken, 
providing  for  a  depth  over  the  miter  sill  of  21  feet  at  mean  lake  levels, 
a  deepemng  of  the  channel  at  other  localities  became  necessary,  and 
the  river  and  harbor  act  of  July  13,  1892,  authorized  an  expenditure 
of  $3,340,000  for  a  ship  channel  "twenty  and  twentv-one  feet  deep, 
and  a  minimum  width  of  300  feet  in  the  shallows  or  the  connecting 
waters  of  the  Great  Lakes,"  at  localities  not  especially  provided  for 
by  the  then  existing  apnropriations. 

This  project  origmally  provided  for  improvements  at  eight  local- 
ities, i.  e.,  (1)  at  Round  Island  shoals  in  the  upper  St.  Marys  River; 
(2)  in  Little  Mud  Lake,  St.  Marys  River :  (3)  at  Sailors  Encampment, 
St.  Marys  River;  (4)  in  Mud  Lake,  St.  Marys  River;  (5)  at  the  foot  of 
Lake  Huron;  (6)  at  the  mouth  of  the  St.  Clair  River;  (7)  at  entrance 
to  the  Detroit  River  in  Lake  St.  Clair,  and  (8^  at  the  mouth  of  the 
Detroit  River.  By  1897  channels  300  feet  wiae  and  20  feet  deep  at 
mean  lake  level,  as  determined  by  gauge  readings  up  to  the  time  of 
the  adoption  of  the  project,  had  been  secured  at  a  cost  of  $2,212^000. 

The  sundry  civil  act  of  June  4,  1897,  authorized  the  expenditure 
of  the  balance  of  the  appropriation  for  the  maintenance  of  the  project 
and  its  further  extension  to  localities  where  recent  surveys  had 
shown  that  greater  depths  were  necessary.  Since  1898,  therefore,  the 
expenditures  from  the  available  balance  of  the  appropriation  have 
been  for  widening  and  deepening  the  channels  of  tne  original  project 
and  for  the  removal  of  isolated  shoals,  usually  of  small  area,  which 
have  been  found  to  interfere  with  the  safe  navigation  of  the  channel 
hj  the  larger  and  deeper  draft  vessels  now  in  conmiission.  The  prin- 
cipal additional  wor^  thus  accomplished  have  been  the  widening  of 
channel  at  Round  Island  shoals  and  the  removal  of  the  Vidal  shoals 
in  the  upper  St.  Marys  River,  Squaw  Island,  and  Sweet  Point  shoals 
at  the  mouth  of  the  St.  Marys  Kiver,  Crab  Island  shoal  in  Detour 
Passage,  the  shoal  in  the  St.  Clair  River  at  the  mouth  of  the  Black, 
the  St.  Clair  Middle  Ground  shoal  in  the  St.  Clair  River  opposite  the 
city  of  St.  Clair,  and  Squirrel  Island  shoal  in  the  same  river.  In 
addition  a  new  channel  west  of  Stag  Island,  St.  Clair  River,  has  been 
opened  by  the  removal  of  several  shoals  interfering  with  deep-draft 
navigation,  and  considerable  work  in  the  Detroit  River  has  been 
done  that  was  not  contemplated  in  the  original  project. 

Since  1892  the  levels  of  Lakes  Huron,  St.  Clair,  and  Erie  have  been 
almost  continuously  below  the  plane  adopted  as  mean  lake  level  at 
the  time  of  the  authorization  or  the  original  project  and,  as  a  conse- 
quence, the  actual  draft  available  throughout  the  improved  channels 
has  varied  from  17  to  19  feet.  The  slopes  of  the  St.  Marys  River 
have  also  been  affected  by  the  dredging  of  channels  through  it.  On 
account  of  these  facts  a  new  datum  for  the  various  improvements  was 
adopted  in  1902.  This  new  datum  plane  is  that  of  tne  low  water  of 
1895,  which  varies,  as  explained  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  552,  from  2  to  3  feet  below  the  mean 
lake  levels.  In  addition  to  the  annual  variations  in  levels  the  mean 
monthly  levels  may  vary  from  4  inches  to  2  feet  in  a  single  year,  and 
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daily  variations  in  the  water  surface  may  amount  to  2  feet  in  variable 
weather,  or  even  to  6  and  8  feet  in  severe  storms,  on  Lakes  Superior 
and  Erie. 

The  total  expenditure  on  the  improvements  to  June  30,  1909,  was 
$3,340,000.  With  this  expenditure  and  specific  appropriations  for 
special  localities,  channels  not  less  than  300  feet  in  wiath,  with  depths 
varying  from  20  to  23  feet  below  mean  lake  levels,  have  been  con- 
structed, connecting  the  waters  of  the  Great  Lakes  between  Chicago, 
Duluth,  and  Buffalo,  as  called  for  by  the  project. 

The  river  and  harbor  act  of  March  3,  1909,  appropriated  $25,000 
for  maintenance  and  surveys,  and  $63.14  were  expended  during  the 
fiscal  year. 

The  only  work  done  during  the  fiscal  year  ending  June  30,  1909, 
has  been  the  making  of  surveys  of  Round  Island  Middle  ground, 
St.  Marys  River,  and  the  enforcement  of  rules  and  regulations  for 
navigatmg  Stag  Island  channel  in  St.  Clair  River. 

The  amount  of  freight  carried  through  the  St.  Marys  River  section 
of  the  channel  during  the  navigation  season  of  1908  was  41,390,557 
freight  tons,  valued  at  $470,141,318,  exclusive  of  local  traffic  amount- 
ing to  about  1,500,000  tons.  Statistics  of  traffic  through  the  St. 
Clair  Flats  Canal  indicate  that  50,586,560  tons  of  freight  passed 
through  this  section,  while  that  passing  Detroit  River  amounted  to 
54,086,750  tons,  valued  at  $614,425,480. 

It  is  believed  that  to  attribute  to  the  improvement  in  channels  the 
difference  in  freight  rates  of  1900  (1.18  mills  per  mile-ton)  and  1908 
(0.69  mills  per  mile-ton)  would  not  exaggerate  the  effect  of  the  im- 
provement, especially  in  view  of  the  fact  that  the  greater  permissible 
draft  has  produced  vessels  of  greater  tonnage,  the  carrying  capacity 
of  freight  steamers  having  increased  from  8,000  tons  in  1900  to  13,000 
tons  in  1907. 

July  1, 1908,  balance  unexpended $1,530.45 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  March 
3,1909 25,000.00 

26,530.45 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 580. 45 

For  maintenance  of  improvement 63. 14 

1,593.59 

July  1, 1909,  balance  imexpended 24,936.86 

(See  Appendix  N  N  1.) 

2.  St  Marys  River  at  the  falls,  Michigan. — ^The  St.  MaiyB  rapids 
are  about  one-half  mile  wide  and  three-fourths  of  a  inile  long. 
The  fall  Ranges  from  16  J  feet  to  20^  feet  with  varying  stages  of 


water.  The  water  surface,  usually  changing  slowly,  may  have  an 
extreme  range  of  6  feet  in  a  few  hours,  and  the  monthly  mean  eleva- 
tion of  the  surface  may  change  as  much  as  2  feet  in  one  year,  or  4 
feet  during  forty  years. 

Conmiercial  navigation  of  the  faUs,  or  rapids,  of  this  river  at 
Sault  Ste.  Marie  was  impracticable  imtil  1855,  when  the  State  of 
Michigan  constructed  a  canal  which  provided  a  navigable  channel 
for  vessels  whose  draft  was  11.5  feet  at  mean  stage  of  water,  at  a 
cost  of  about  $1,000,000,  the  proceeds  of  750,000  acres  of  land  granted 
by  the  United  States  Congress.    This  improvement  ^as  ^^^^^gj^^l^^^Uf^ 
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1855,  the  double-lift  lock  having  tandem  chambers  350  feet  long  and 
70  feet  wide,  with  gate  opemngs  of  70  feet  arranged  for  9  feet 
average  lift  at  each  lock,  and  the  canal  being  about  5,700  feet  long, 
with  an  available  width  of  64  feet  and  a  top  width  of  100  feet.  The 
commerce  in  1870  was  about  540,000  tons  per  year. 

In  1870  the  United  States  entered  upon  a  project  for  increasing 
the  canal  to  at  least  100  feet  width,  replacing  the  stone  slope  walls 
with  timber  revetment  piers,  building  a  new  lock,  and  providing 
for  16  feet  draft.  This  lock  (now  known  as  the  Weitzel  lock)  was 
opened  to  traffic  in  1881,  its  single  chamber  being  515  feet  long  and 
80  feet  wide,  narrowed  at  gate  openings  to  60  feet  and  arranged  for 
18  feet  average  lift.  The  cost  of  the  work  from  1856  to  1885,  inclu- 
sive, was  $2,625,692,  includmp  $10,000  diverted  from  the  1864  Great 
Lakes  appropriation.  A  rapidly  increasing  commerce  developed  as 
a  result  of  these  improvements. 

The  project  presented  in  reports  dated  October  18  and  December 
22,  1886,  provided  for  building,  on  the  site  of  the  old  state  locks,  a 
new  lock  with  a  single  lift  of  16  to  21  feet,  the  chamber  being  800 
feet  long  by  100  feet  wide,  with  21  feet  of  water  at  mean  stage  on 
the  miter  sills;  also  for  deepening  the  canal  and  its  approaches,  all  at 
an  estimated  cost  of  $4,738,865.  By  authority  of  river  and  narbor 
act  of  August  5,  1886,  work  under  this  project  was  be^un,  and  the 
essential  features  of  the  project  were  so  far  completed  m  1896  as  to 

¥Brmit  the  new  lock  to  be  opened  to  navigation  August  3  of  that  year, 
his  lock  has  since  been  known  as  the  Foe  lock.  Later  work  has 
consisted  in  completing  the  deepening  of  the  canal  and  its  approaches, 
rebuilding  and  extenoing  canal  piers,  grading  and  improving  canal 
grounds,  etc. 

The  river  and  harbor  act  of  June  13,  1902,  authorized  the  foUowing 
diversions  from  existing  funds,  namely,  $20,000  for  special  improve- 
ment at  Sailors  Encampment,  $20,000  for  salaries  and  expenses  of  the 
International  Waterways  Commission,  and  $86,491.28,  the  amount 
required  to  complete  certain  improvements  at  St.  Clair  Flats  Canal, 
for  which  existing  fimds  pertaining  to  the  latter  work  were  insuffi- 
cient. The  act  afco  provided  for  extending  the  work  at  the  falls  so  as 
to  include  widening  and  further  improvement  of  the  canal  above  the 
locks,  in  accordance  with  the  project  submitted  in  House  Document 
No.  128,  Fifty-sixth  Congress,  second  session,  but  made  no  additional 
appropriation  therefor. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  ex]>endi- 
ture  imder  continuing  contract  of  $1,020,000  for  widening  canal  as 
proposed  in  project  submitted  in  House  Document  No.  215,  Fifty- 
eighth  Congress,  third  session.  Of  this  $1,020,000  there  remains  to 
be  appropriated  $25,000,  and  this  amount  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1911,  to  be  applied  to  rock  and 
earth  excavation,  concrete  revetment  walls,  timber  piers,  filling,  mov- 
able dams,  including  head  ^ates,  and  to  superintendence  and  contin- 
gencies, all  in  accordance  with  project  above  mentioned. 

The  river  and  harbor  act  of  March  2, 1907,  adopted  a  project  for  the 
construction  of  a  new  lock,  with  a  separate  canal,  in  accordance  with 
''plan  3,"  set  forth  in  House  Document  No.  333,  Fifty-ninth  Congress, 
second  session,  at  an  estimated  cost  of  $6,200,000,  of  which  $1,625,000 
has  been  appropriated  and  the  balance  ($4,575,000)  authorized  to  bo 
expended  under  continuing  contract,  but  not  yet  appropriated. 
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During  the  fiscal  year  the  work  of  widening  the  present  canal  has 
been  continued  and  287,163  cubic  yards  of  earth  and  rock  excavated 
and  2,253  cubic  yards  of  concrete  placed  in  canal  walls.  A  contract 
for  the  construction  of  the  superstructure  of  the  movable  dam  was 
executed  May  8,  1909,  but  the  delivery  of  the  material  has  not  been 
commenced. 

Work  on  the  new  lock  and  canal  has  consisted  in  the  construction 
of  the  cofferdam  around  the  lock  pit  and  the  excavation  of  97,733 
cubic  yards  on  the  site  of  the  lock. 

The  additional  appropriation  recommended  will  be  applied  to  lock 
excavation,  pumping,  lock  masonry,  machinery,  gates,  canal  exca- 
vation, engineering,  office  expenses,  and  contingencies. 

The  total  expenditures  to  Jime  30,  1909,  under  present  project  for 
general  improvement  are  $5,021,258.45,  of  which  amount  $20,000  was 
applied  to  Sailors  Encampment,  $1,704.22  to  expenses  of  Inter- 
national Waterways  Commission,  and  $86,491.28  to  the  St.  Clair 
Flats  Canal,  leaving  an  imexpended  balance  of  $745,871.74.  The 
balance  of  the  $20,000  diversion  ($18,295.78  not  included  in  total  ex- 

f>enditures)  for  International  Waterways  Commission  was  trans- 
erred  to  the  Conunission. 

Expenditures  to  June  30,  1909.  for  new  lock  and  canal  were 
$202,093.35,  leaving  an  unexpended  balance  of  $1,422,906.65. 

The  commerce  passing  the  falls  during  the  navigation  season  of 
1908,  a  period  of  seven  months  and  twenty-five  days,  amoimted  to 
41,390,557  tons  of  freight,  valued  at  $470,141,318.  The  number  of 
passengers  reported  during  the  same  period  was  53,287. 

More  detailed  information  may  be  found  in  Annual  Report  of  the 
Chief  of  Engmeers  for  1886,  pages  1792  to  1808,  and  for  1907,  page 
2034  (historical  notes). 

CANAL  WIDBNINO,  ETC. 

July  1, 1908,  balance  unexpended $803,491.49 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 225, 000. 00 

1,088,491.49 
June  30,  1909,  amount  expend o  I  during  fiscal  year,  for  works  of  im- 
provement  o  342,  619.  75 

July  1,  1909,  balance  unexpended 745,871.74 

July  1,  1909,  outstanding  liabilities 62,533.00 

July  1,  1909,  balance  available 683, 338. 74 

July  1,  1909,  amount  covered  by  uncompleted  contracts 463,  758. 17 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

o  Includes  the  following  accounts  paid  by  Treasury  Department: 

Account  of  Duluth,  South  Shore  and  Atlantic  Railway  Company $5, 985.  86 

Accoimt  of  Michigan  Central  Railroad  Company 13. 02 

Account  of  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railroad  Company.        208.  20 
Transferred  to  appropriation  for  survey  of  Northern  and  Northwestern 

Lakes  for  Poe  lock  drawings 1,044,00 

^  7,251.08 
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NBW  LOCK  AND  CANAL. 

July  1,  1908,  balance  unexpended $1,145,712.20 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 425, 000. 00 

1,570,712.20 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         147,805.55 

July  1,  1909,  balance  unexpended 1,422,906.65 

July  1,  1909,  outstanding  liabilities 5,164.00 

Julyl,  1909,  balance  available 1,417,742.65 

July  1,  1909^  amount  covered  by  uncompleted  contracts 1, 772. 00 

Amount(estimated)  required  for  completion  of  existing  project 4, 575, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911.  for  works  oi  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1,100,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

CONBOLEDATBD. 

Julyl,  1908,  balance  unexpended $2,009,203.69 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 650, 000. 00 

2, 659, 203. 69 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         490,425.30 

July  1,  1909,  balance  unexpended 2,168,778.39 

Julyl,  1909,  outstanding  liabilities 67,697.00 

July  1,  1909,  balance  available 2,101,081.39 

July  1,  1909,  amount  covered  by  uncompleted  contracts 465, 530. 17 

Amount  (estimated)  required  for  completion  of  existing  project 4, 600, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  oi  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1,125,000.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  N  N  2.) 

S.  Operating  and  care  of  St.  Marys  Falls  Canal,  Michigan, — ^The 
former  conditions  and  the  results  of  the  improvement  are  the  same  as 
above  stated  for  St.  Marys  River  at  the  falls. 

The  service  of  operating  and  care  is  provided  for  by  the  permanent 
indefinite  appropnation  for  operating  and  care  of  canals  and  other 
works  of  navigation  under  the  provisions  of  section  4  of  the  river  and 
harbor  act  of  July  5, 1884,  as  amended  and  reenacted  by  section  6  of 
the  river  and  harbor  act  of  March  3,  1909. 

The  total  expenditure  on  this  account  from  1881,  when  the  Weitzel 
lock  was  first  put  in  service,  to  June  30, 1909  (excluding  $8,663.55  out- 
standing Uabilities),  amounted  to  $1,707,734.96,  of  which  $106,514.26 
related  to  operations  for  the  fiscal  year. 

During  the  fiscal  jesir  ending  Jime  30, 1909,  the  United  States  canal 
was  open  to  navigation  two  himdred  and  thirty-eight  days,  the  closed 
season  being  from  December  14, 1908,  to  April  19, 1909,  mclusive.  A 
total  of  11,164  vessels,  aggregating  25,481,838  registered  tons,  and 
carrying  32,757,486  tons  of  height  and  23,101  passengers,  passed 
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throiigh  the  locks  in  7,671  lockages.  The  Canadian  canal  at  Sault  Ste. 
Marie,  Ontario,  open  two  hundred  and  thirty-nine  days,  made  3,894 
lockages  and  passed  5,202  vessels,  with  an  aggregate  registered  ton- 
nage of  10,772,659,  and  carrying  14,748,113  tons  of  freight  and  30,912 
passengers.  The  combined  traffic  through  the  two  canals  amounted 
to  47,505j599  tons  of  freight  and  54,013  passengers. 

The  pnncipal  items  of  freight  during  the  past  fiscal  year  through 
both  canals  were:  Iron  ore,  29,993,864  tons;  coal,  10,482,117  tons; 
flour,  6,218,237  barrels;  wheat,  102,602,007  bushels;  other  grain, 
45,347,674  bushels;  lumber,  487,779  M  feet  b.  m.;  and  general  mer- 
chandiise,  960,256  tons. 

Other  statistics  in  relation  to  this  traffic  and  commerce  for  the 
calendar  season  of  1908  are  summarized  in  the  following  statements: 

Summary  of  St,  Marys  River  commerce,  via  American  and  Canadian  canals,  during  the 
calendar  season  of  1908,  viz,  from  April  21  to  December  15, 1908,  a  period  of  two  hundred 
and  thirty-nine  days. 

Total  freight  carried,  tons $41, 390, 657 

Total  tons  net  register 31, 091, 730 

Total  mile-tons 34, 853, 548, 177 

Total  valuation  placed  on  freight  carried ^470, 141, 318 

Total  amount  paid  for  freight  transportation |23, 903, 244 

Total  number  of  registered  veesels  using  canals .' 806 

Total  number  of  passages  by  unregistered  crafts  carrying  freight 286 

Total  valuation  placed  on  registered  vessels 1111, 697, 000 

Total  number  of  passengers  transported 53, 287 

Average  distance  freight  was  earned,  miles 842 

Average  cost  per  ton  for  freight  transportation |0. 58 

Average  cost  per  mile  per  ton,  mills .69 

Average  value  per  ton  of  freight  carried 111.  36 

Time  American  canal  was  operated,  days 231 

Time  Canadian  canal  was  operated,  days 239 

Frei^t  carried  by — 

Registered  vessels,  tons 41, 368, 618 

Unre^stered  vessels,  tons fl,  939 

Amencan  vessels,  per  cent 93 

Canadian  vessels,  percent 7 

Passengers  carried  by— 

American  vessels,  per  cent 89 

Canadian  vessels,  per  cent 61 

Average  number  of  vessels  passing,  per  day,  through — 

Poelock 31 

Weitzellock 20 

Canadian  lock 22 

Poe,  Weitzel,  and  Canadian  locks 76 

Freight  traffic  by  calendar  years. 


Tons. 

Tons. 

1881     

1.567,741 
2.029.521 
2,267.105 
2.874,557 
3,256.028 
4,527.759 
5,494,649 
6,411,423 
7,516,022 
9,041.213 
8,888,759 
11,214,333 
10,796,572 
13,196,860 

1895 

15,062,580 

1882 

1896 

16,239,061 

1883 

1897 

18,982,755 

1884 

1898 

21,234,664 

1885  

1899 

25,255,810 

1886                         

1900, 

26,643,073 

1887 

1901 

28,403,066 

1888               

1902 

36,961,146 

1889 

19a3 

34,674,437 

1890 

1904 

31,546,106 

1891 

1905 

44,270,680 

1892 

1906 

61,761,060 

1893                     .                       

1907 

68,217,214 

1894 

1908 i 

41,890,667 
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For  effect  of  channel  improvement  on  freight  rates,  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Dutluth,  and  Buffalo. 

(See  Appendix  N  N  3.) 

4.  Hay  Lake  and  NeeMsh  channeUy  St.  Marys  River,  Michigan. — 
The  original  condition  of  this  waterway  included  rapids  and  shoals 
characteristic  of  St.  Marys  River,  and  though  passable  for  small  craft 
having  a  draft  of  from  3  to  5  feet,  the  channel  was  not  navigable  in 
a  commercial  sense,  and  the  route  of  vessels  through  the  St.  Marys 
River  was  by  way  of  Lake  George.  •  The  water  surface,  usually  vary- 
ing slowly,  may  have  a  rise  or  fall  of  2  feet  during  a  severe  storm, 
and  the  monthly  mean  elevation  of  water  surface  may  change  as  much 
as  2  feet  in  one  year,  or  4  feet  during  forty  years. 

The  original  project  of  1882  contemplated  the  excavation  of  chan- 
nels 17  feet  deep  and  300  feet  wide  through  all  obstructed  portions 
of  the  Haj  Lake  route  by  way  of  the  Middle  Neebish,  but  this  project 
was  modified  in  1886  to  provide  a  depth  of  20  feet  and  to  widen 
at  angles  and  other  critical  places,  at  a  total  estimated  cost  of 
$2,659,115,  and  the  modified  project  was  adopted  by  river  and  harbor 
act  of  August  5,  1886.  The  work  of  improvement  was  commenced  in 
1883,  under  War  Department  approval  of  October  27,  1882,  and  by 
1894  work  had  so  far  progressed  that  the  route  was  opened  to  com- 
merce June  7  of  that  year,  though  full  width  and  depth  of  channel 
had  not  been  obtained,  and  since  that  time  several  shoals  in  the  deep- 
water  section  of  the  lake  have  been  removed  and  the  dredged  chan- 
nels have  been  widened  at  critical  places. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
and  authorized  work  up  to  $4,000,000  more  (ail  of  which  has  been 
appropriated)  for  improving  Aliddle  and  West  Neebish  channels  to 

f)roviae  for  the  commencement  and  prosecution  of  the  project  out- 
ined'in  the  preliminary  report  of  June  4,  1900  (Annual  Keport  of  the 
Chief  of  Engineers  for  1901,  page  3200),  and  the  river  and  harbor 
act  of  March  3,  1905,  appropnated  $500,000  and  authorized  work  up 
to  $750,000  more  for  improving  Hay  Lake  and  Neebish  channels  for 
continuing  this  improvement,  of  wiich  $40,000  still  remains  to  be 
appropriated. 

The  part  of  the  project  outlined  in  the  above-named  reports  rela- 
tive to  the  river  below  the  canal,  which  has  been  covered  by  these  two 
acts,  is  to  provide  a  channel  1,500  feet  wide  from  the  Sault  locks  to 
the  upper  entrance  to  Hay  Lake;  to  widen  and  deepen  the  upper 
entrance  channel  into  Hay  Lake  so  as  to  give  a  least  width  of  600 
feet,  with  clear  depth  of  21  feet  at  low  water;  to  excavate  a  new 
channel  having  least  width  of  300  feet  and  low-water  depth  of  21 
feet  between  Hav  Lake  and  Mud  Lake  by  way  of  the  West  Neebish; 
and  to  deepen  the  Middle  Neebish  channel  to  give  depth  of  21  feet 
at  low  water,  leaving  its  width  unchanged.  Tne  effect  of  the  exe- 
cution of  this  project  will  be  to  provide  a  clear  navigable  depth  of  21 
feet  from  St.  Marys  Falls  Canal  to  Lake  Huron,  the  least  width  being 
300  feet  where  two  channels  are  provided,  one  for  upbound  and 
one  for  downbound  boats,  and  600  feet  at  all  other  places. 

The  total  amount  expended  to  June  30,  1909,  on  the  Hay  Lake  and 
Neebish  projects  combmed  was  $7,805,066.37. 
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More  extended  information,  with  maps,  may  be  found  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1886,  pages  1792-1808  (special 
history),  and  1895,  pages  2866  and  3052. 

During  the  fiscal  year  the  work  on  the  West  Neebish  channel  was 
completed  and  the  work  of  deepening  the  Middle  Neebish  channel 
between  Mud  Lake  and  Hay  Lake  was  continued,  1,112,851  cubic 
yards  of  earth  and  rock  having  been  removed. 

The  funds  on  hand  amount  to  $504,001.07,  and  $40,000  additional 
will  be  needed  for  work  during  the  fiscal  year  ending  June  30,  1911, 
for  the  prosecution  of  the  authorized  improvements. 

For  statistics  of  commerce  and  effects  of  channel  improvements  on 
freight  rates,  attention  is  invited  to  remarks  on,  these  subjects  in 
report  for  operating  and  care  of  St.  Marys  Falls  Canal,  Michigan, 
and  ship  channel  connecting  waters  of  the  Great  Lakes  between 
Chicago,  Duluth,  and  Buffalo. 

MIDDLE  AND   WEST   NEEBISH   CHANNELS. 

July  1,  1908,  balance  unexpended $180,859.23 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   •. o  128, 456.  27 

July  1,  1909,  balance  unexpended o  52, 402.  96 

July  1,  1909,  outstanding  liabilities 820. 00 

July  1,  1909,  balance  available 51, 582. 96 

HAY   LAKE   AND   NEEBISH   CHANNELS. 

July  1,  1908,  balance  unexpended $620,800.56 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 395, 000. 00 

1,015,800.56 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     b  567, 543.  34 

July  1,  1909,  balance  unexperdr^d c448,  625.  44 

July  1,  1909,  outstanding  liabilities .' 91, 044. 00 

July  1,  1909,  balance  available 357, 581. 44 

July  1,  1909,  amount  covered  by  uncompleted  contracts 389, 418.  50 

Amount  (estimated)  required  for  completion  of  existing  project 40, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Julj^l,  1909 -.- 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  N  N  4.) 

6.  Cheboygan  Harbor ^  Michigan. — This  harbor  is  at  the  mouth  of 
the  Cheboygan  River,  where  there  was  an  available  depth  of  6  feet  in 
1870,  when  the  first  project  for  improvement  was  made.  The  original 
project  called  for  a  channel  200  feet  wide  and  14  feet  deep,  its  sides 

o  Of  this  amount  12,972.67  were  expended  for  light-house  work  and  are  chargeable 
to  appropriation  "West  Neebish  lights,  St.  Marys  River,  Michigan,*'  leaving  the  net 
expenditures  $125,483.60,  and  balance  unexpended  155,375.63. 

fe  Actual  expenditures  during  the  fiscal  year  were  $567,543.34,  which  amount  in- 
cludes $369.65  chargeable  to  Isthmian  Canal  Commission  for  inspecting  material; 
deducting  this  latter  amount  from  the  total  expenditures  leaves  $567,173.69,  net 
expenditures.  ^^  ^ 

c  Includes  $368.22  refunded  by  Isthmian  Canal  Commission.  Digitized  by  CjOOQIC 
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to  be  protected  by  pile  revetment  and  piers,  and  the  estimated  cost 
of  the  work  was  $395,335. 

Operations  under  this  original  project  were  confined  solely  to 
dredging,  which  was  carried  to  a  depth  of  only  13  feet  until  1880, 
when  the  first  of  a  series  of  projects  which  had  for  their  object  the 
obtaining  of  a  15-foot  channel  was  submitted,  and  as  a  result  of  the 
work  which  was  carried  on  under  projects  submitted  in  1880,  1882, 
1887,  and  1888  a  15-foot  channel  was  secured  from  the  15-foot  contour 
in  the  Straits  of  Mackinac  to  the  State  Road  Bridge,  having  a  width 
of  200  feet  from  the  Michigan  Central  Railroad  dock  out  into  the 
straits  and  a  width  within  the  river  available  between  jpiers.  A  turn- 
ing basin,  with  clear  15  feet  depth,  was  also  provided  m  front  of  the 
steamboat  docks. 

There  was  expended  on  the  original  project  $90,874.42,  and  $57,- 
055.02  on  the  modifications  begun  in  1880. 

Entrance  to  the  channel  is  marked  by  a  light-house  on  a  crib  40  feet 
square,  which  was  built  in  1881. 

The  present  project  was  adopted  in  1895,  and  provides  for  dredg- 
ing a  channel  18  feet  deep  below  the  datum  plane  581.67  for  a  widtn 
of  200  feet  from  the  18-foot  contour  in  the  Straits  of  Mackinac  to  the 
outer  end  of  the  west  pier  and  inside  of  that  point  between  lines 

Sarallel  to  and  25  feet  from  the  piers  to  the  otate  Road  Bridge. 
Operations  under  this  project  were  begun  in  1895,  and  by  1903  tne 
Erojected  channel  had  been  completed  to  within  900  feet  of  the  upper 
nut  of  the  harbor,  which  section  still  remains  to  be  dredged  to 
complete  the  project. 

It  is  believed  that  completion  of  the  18-foot  channel  for  the  above  900 
feet  will  serve  no  useful  purpose,  as  this  part  of  the  river  is  obstructed 
by  log  booms  and  is  not  at  present  available  or  needed  for  the  ^neral 
commerce  of  the  harbor.  If  it  is  desired  to  complete  the  project,  an 
appropriation  of  $14,000  will  be  necessary. 

The  river  and  harbor  act  approved  March  2,  1907,  directed  the  ex- 
tension of  the  improvement  from  the  State  Road  Bridge  to  the  lock 
in  the  Cheboygan  River  by  a  channel  8  feet  deep  and  60  feet  wide, 
the  estimated  cost  of  which  was  $10,797.60. 

Work  on  this  extension  was  begun  in  October,  1907,  and  com- 
pleted in  August,  1908. 

The  amount  expended  on  the  work  of  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1909,  is  $41,378.33,  none 
of  which  has  been  applied  to  maintenance.  It  is  proposed  to  expend 
the  funds  on  hand  m  restoring  channel  depths  wherever  necessary. 

The  total  length  of  the  dredged  channel  from  deep  water  in  the 
Straits  of  Mackinac  to  the  State  Road  Bridge  is  7,900  feet,  and  from 
there  to  the  lock  is  3,820  feet.  The  maximum  draft  that  can  be  car- 
ried over  the  shoalest  part  of  the  channel  is  17  feet  to  a  point  within 
900  feet  from  the  State  Road  Bridge,  10  feet  from  that  point  to  the 
bridge,  and  8  feet  from  the  bridge  to  the  lock. 

Above  the  lock  the  river  is  navigable  through  what  is  known  as  the 
"Inland  Route,''  through  Mullet  Lake,  Inman  River,  Burt  Lake, 
Crooked  River  and  Lake,  a  distance  of  36  miles,  for  boats  having  a 
draft  of  from  4  to  5  feet. 

The  commerce  of  the  harbor  consists  mainly  of  logs,  lumber,  and 
ties  It  amounted  to  147,621  tons  during  the  year  1908,  and  was 
valued  at  $698,122.  A  number  of  large  lake  passenger  steamers 
stop  at  this  port  during  the  simmier  months. 
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On  account  of  the  progressive  nature  of  the  improvement;  the 
effect  upon  freight  rates  has  been  gradual,  and  the  precise  effect  is 
therefore  difficmt  of  ascertainment,  but  there  can  be  no  doubt  that 
during  the  season  of  navigation  the  existence  of  the  deep-water  har- 
bor at  Cheboygan  has  had  a  very  decided  effect  on  freight  rates. 

The  Report  of  the  Chief  of  Engineers  for  1896  (pp.  2723,  2724) 
summarizes  the  history  of  operations  to  June  30, 1896,  and  the  Report 
for  1895  (p.  2824)  gives  a  map  of  the  harbor. 

Reports  of  exammations  and  surveys  are  given  in  the  Reports  of  the 
Chief  of  Engineers,  as  follows:  1870,  page  44;  1871,  pages  183-186; 
1880,  page  2035;  1895,  page  2825;  1897,  page  2577;  1900,  page  4012; 
and  reference  on  page  664,  report  of  1906. 

Receipts  and  shipmenU  by  vessel. 


Calendar  year. 

Received. 

Shipped. 

Calendar  year. 

Reoeived. 

Shipped. 

1893 

Toru. 
155.898 

76.554 
110.062 
163.. 362 
147,255 
366,332 
152,689 

44,237 

Tom. 
285,189 
227.346  ' 
216.868 
362.011 
293, 161 
3,34.636 
352,214 

59,536  . 

1901..' 

Tom. 
161,771 
177.231 
33.723 
24.815 
419, 171 
318,442 
444,557 
62.054 

Tont. 
252,727 

1S94              

1902 

262.553 

1895 

1903 

259.224 

1896         

1904 

106,461 

1897 

1906 

114, 188 

1898     

1906 

141.086 

1899 

1907 

149,211 

1900 

1908 

85,567 

July  1,  1908,  balance  unexpended $13, 478. 43 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       4,286.20 

July  1,  1909,  balance  unexpended 9,192.23 


Amount  (estimated)  required  for  completion  of  eciisting  project 14, 000. 00 

(See  Appendix  N  N  5.) 

6,  Alpena  Harbor  (Thunder  Bay  River)  y  Michigan, — ^The  original 
depth  of  water  over  the  bar  at  the  mouth  of  the  Thunder  Bay  Kiver 
was  only  7  feet.  Local  enterprise  had  secured  a  narrow  channel  12 
feet  deep  through  the  bar  before  work  was  undertaken  by  the  Gov- 
ernment in  1877,  when,  imder  the  original  project  for  the  improve- 
ment of  this  harbor,  act  of  August  14,  1876,  a  channel  13  feet  deep 
and  200  feet  wide  was  secured  at  a  cost  of  $4,390.48.  Shoaling  hav- 
ing occurred,  m  1882  $15,000  was  appropriated  for  redredging  the 
channel,  and  the  project  was  modified  so  as  to  provide  for  an  avail- 
able depth  of  14  feet.  The  work  was  completed  the  following  year 
at  a  cost  of  $10,500,  and  $3,998.22  was  expended  in  1889  m  redredg- 
ing to  14  feet  across  the  bar  and  13  feet  upstream.  The  amount  ex- 
pended oh  this  project  was  $14,498.22. 

In  1890  the  present  project  was  adopted  so  as  to  provide  for  a 
channel  depth  of  16  feet  below  the  datimi  plane  581.5  and  the  exten- 
sion of  the  improvement  up  the  river  about  a  mile  to  the  vicinity  of 
the  dam  across  the  river  at  that  point,  with  widths  varying  as  follows: 
200  feet  at  the  16-foot  contour  in  Thimder  Bay,  thence  tapering  to 
100  feet  at  the  light-house  crib,  thence  100  feet  to  the  Second  Street 
Drawbridge,  thence  75  feet  to  the  Minor  Limiber  Company's  wharf, 
thence  50  feet  to  the  upstream  limit  of  the  channel  improvement,  the 
estimated  cost  being  $36,087.48.    This  project  was  completed  in 
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1893.  The  channel  was  redredged  in  1899,  and  again  in  the  summer 
of  1907,  a  16-foot  depth  being  provided  with  a  width  of  140  feet 
opposite  the  li^ht-house,  tapering  to  100  feet  at  Second  Street  Bridge, 
and  to  60  feet  for  a  farther  distance  of  2,100  feet. 

The  amount  expended  on  the  work  of  the  existing  project  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  is  $36,215.86,  of  which 
amount  $14,915.39  has  been  applied  to  maintenance. 

The  total  length  of  dredged  channel  is  6,550  feet,  a  channel  2,250 
feet  long  and  100  to  200  feet  wide  having  been  secured  in  Thimder 
Bay,  and  4,300  feet  long  in  the  river,  with  widths  varying  from  100 
feet  at  the  light-house  crib  to  50  feet  at  the  upstream  hmit  of  the 
improved  channel.  The  maximimi  draft  that  can  be  carried  over  the 
shoalest  part  of  the  channel  June  30^  1909,  is  13.5  feet.  The  river  is 
navigable  to  the  upper  limit  of  the  unprovement  only,  farther  navi- 
gation being  interrupted  by  the  dam  across  the  river  at  that  point. 

The  piers  at  Alpena  have  been  constructed  of  slabs  and  have  here- 
tofore been  held  m  position  by  heavy  piles  of  lumber.  The  timber 
of  this  section  of  the  country  is  rapidly  being  cut  away  and  the  lumber 
stored  is  diminishing.  As  the  luxnlier  piles  are  removed  it  will  be 
necessary  to  add  sufficient  riprap  to  the  outer  ends  of  the  slab  piers 
to  prevent  their  destruction  oy  wave  action  in  Thunder  Bay.  The 
removal  of  the  lumber  is,  however,  beUeved  to  be  gradual,  and  the 
appropriation  recommended  is  for  the  purpose  of  maintaining  the 
piers  and  any  dredging  that  may  be  necessary. 

The  commerce  of  the  harbor  consists  mainly  of  lumber,  stone, 
cement,  coal,  cedar  posts  and  ties,  hay  and  feed,  and  general  mer- 
chandise, and  amounted  to  a  total  of  269,798  tons  durmg  the  year 
1908,  valued  approximately  at  $1,913,762. 

The  effect  of  the  improvement  upon  freight  rates  has  been  very 
beneficial,  as  it  is  estimated  that  freight  and  passenger  rates  have 
decreased  almost  one-half  since  the  improvements  were  made. 

A  detailed  report  of  operations  to  tnat  date  will.be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  2765-2770, 
and  a  map  showing  the  locality  in  the  Annual  Report  for  1889,  page 
2290. 

Reports  of  examinations  and  surveys  are  found  in  the  following 
Reports  of  the  Chief  of  Engineers:  1871,  pages  158-159,  and  for  1876, 

page  106. 

ReceipU  and  shipments  by  vessel. 


Calendar  year. 

Received. 

Shipped. 

Calendar  j  ear. 

Received. 

Shipped. 

1893 

T(ms. 
51,600 
102,700 
35,957 
94.067 
78.378 
60,300 
27,888 
51.653 

Tom. 

308.988 
363,291 
260,203 
255.687 
293.161 
236,075 
197,725 
263,702 

1901 

Tont. 
82,131 
60,213 
60.721 
61.722 
73,331 
78.241 

419.403 
42.035 

Ton*. 
]69.4« 

18<>4                            

1902 

193.201 

18*)5 

1903 

153,222 

ISMi 

IS".*? 

1901 

1905 

1906 

1907 

i9as 

150.381 
200.785 

18UH 

171,185 

imw 

1900 

166,116 
227,763 
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July  1,  1908,  balance  unexpended $410.00 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         14.56 

July  1,  1909,  balance  unexpended 395.44 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bakmce  unex- 
pended July  1 ,  1909 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  6.) 

7.  Saginaw  River,  Michigan, — The  Saginaw  River  has  a  length  of 
about  22  miles,  and  is  formed  by  the  confluence  of  the  Tittabawassee 
and  Shiawassee  rivers.  Prior  to  improvement  the  entrance  to  the 
river  was  obstructed  by  a  bar  in  Saginaw  Bay,  having  a  minimum 
depth  of  about  9  feet.  Between  the  mouth  and  Bay  City  the  depth 
varied  from  15  to  30  feet.  Thence  to  the  head  of  the  river  the  channel 
was  obstructed  by  a  number  of  bars,  having  7  feet  of  water. 

The  original  project  for  the  improvement  of  this  river  was  made 
in  1866,  and  contemplated  a  straight  channel  195  feet  wide  and  12 
feet  deep  across  the  bar  at  the  mouth.  This  was  completed  in  1869. 
In  1874  the  project  was  extended  to  include  the  improvement  of  the 
river  above  Bay  City.  It  included  dredging  a  10-foot  channel  across 
the  bars  at  East  Saginaw  and  Carrollton,  and  the  construction  of  a 
pile  revetment  at  the  latter  place.  Later,  similar  improvements  at 
Zilwaukee  bar,  New  York  Works  bar,  and  Willow  Island  were  added. 
The  cost  of  the  work  under  this  project  was  $219,000.  . 

In  1882  the  existing  project  was  adopted,  which  provides  for  a 
channel  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  and 
along  the  front  of  Bay  City,  and  thence  a  channel  of  same  width,  12 
feet  deep,  to  the  upper  limits  of  the  city  of  Saginaw,  the  datum  plane 
being  581.1;  estimated  cost,  $546,000.  By  the  river  and  harbor  act 
of  August  5,  1886,  the  improvement  of  the  west  channel  along  West 
Bay  City  was  also  added  to  the  project. 

The  work  which  was  done  during  the  succeeding  years  resulted  in 
securing  a  channel  of  the  required  depth,  but  of  varying  widths.  On 
account  of  the  unstable  condition  or  the  channel,  it  was  impossible 
to  complete  the  project  as  approved,  it  being  necessary  to  devote 

Periodically  a  portion  of  the  funds  to  restoring  the  depth  through 
ars  in  the  river,  which  were  formed  by  the  spring  freshets,  thus 
leaving  insuflScient  funds  to  complete  the  improvement.  During 
1907  a  complete  survey  of  the  river  was  made  and  plang  were  formu- 
lated to  complete  the  project  as  far  as  possible  with  the  funds  avail- 
able. Work  was  begun  in  May,  1908,  under  two  contracts,  and  work 
under  the  last  contract  was  still  in  progress  at  the  close  of  the  fiscal 
year.  A  channel  14  feet  deep  and  200  feet  wide  was  secured  from  the 
mouth  of  the  river  to  Portsmouth  bridge  in  Bay  City,  and  12  feet 
deep  and  200  feet  wide  from  that  point  to  Michigan  Central  Railroad 
bridge  in  Saginaw;  thence  to  Center  Street  Bridge  being  made  150 
feet  wide  and  12  feet  deep.  The  portion  from  the  Michigan  Central 
Railroad  bridge  to  the  head  of  the  river  has  not  as  yet  been  com- 
pleted to  the  project  depth  and  width.  A  survey  of  the  bar  in  the  bay 
was  made  during  the  month  of  May,  1909,  and  it  was  found  that  the 
dredged  channel  had  filled  in  considerably  at  the  sides  and  that 
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dredging  was  necessary  to  restore  the  channel  called  for  by  the  pro- 
ject.   It  is  proposed  to  do  the  work  by  contract  at  an  early  date. 

The  amount  expended  on  the  existing  project  to  June  30,  1909,  is 
$703,156.52.  In  the  past  no  attempt  has  been  made  to  separate  the 
cost  of  maintenance  from  that  of  original  improvement,  so  that  it  is 
impossible  now  to  separate  these  items. 

The  available  balance  and  the  additional  funds  reauested  will  be 
expended  for  maintenance  of  the  improved  channel  and  the  necessary 
inspection  and  engpeering. 

Sa^aw  River  is  navigable  for  a  distance  of  22  miles  from  the 
moutn. 

The  volume  of  commerce  benefited  bv  the  improvement  has  been 
decreasing,  due  to  the  decrease  in  the  lumber  trade  in  the  Sl^ginaw 
Valley.  The  value  of  the  commerce  carried  in  1908  is  approximately 
$3,735,203,  and  it  consisted  mainly  of  lumber,  coal,  stone,  cement,  and 
salt. 

The  precise  effect  of  the  improvement  upon  freight  rates  can  not 
be  stated.  It  is  undoubted,  however,  that  ireight  rates,  both  to  Bay 
City  and  Saginaw,  have  been  materially  lowered  by  the  existence  of 
the  improved  channel. 

More  extended  information  can  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  1883,  pages  1858-1868;  1885,  pages  2138- 
2150  (with  maps) ;  1890,  pages  2724-2729,  and  1892,  pagee  2454-2464. 

Reports  of  examinations  and  surveys  are  given  in  tne  Reports  of 
the  Chief  of  Engineers,  as  follows:  1866,  page  59;  1867,  page  146; 
1872,  page  207;  1874,  pages  206-209;  1875,  page  289;  1878,  page  1234; 
1882,  page  2332;  1893,  page  2928;  1894,  page  2244;  1895,  page  2829; 
1898,  pages  2579,  2600,  and  2604. 

ReceipU  and  MpmenU  hy  vessel. 


Catondar  JMT. 

Reoelvad. 

Shipped. 

Calendar  year. 

Received. 

Shipped. 

1393      

Tons. 
661, 1«3 

Tont. 
1,060,206 
1,108,307 
347.146 
240,406 
354.860 
364,561 
311,547 
402,827 

1901 

Tbns. 
1,250,202 
1,012,020 
350,770 
954,066 
227,226 
274,246 
254,807 
243,491 

Toms. 
aM,741 
106,400 

1894 

1902 

1805 

301,751 
471,  IW 

005, oeo 

1,128,801 
728,630 
482,253 

1903 

17,900 

1896 

1904 

13,010 

1807  

1905 

14. 161 

1898 

1900 

IB,  800 
20,675 

1899 

1907 

1900 

1908 

tl,157 

July  1, 1908,  balance  unexpended 1101,715.04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 26,000.00 


June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $54, 079. 82 

For  maintenance  of  improvement a27,039.90 


126,716.04 


a81,119.72 


July  1,  1909,  balance  unexpended 45,595.32 

July  1,  1909,  outstanding  liabilities 11,340.06 

July  1, 1909,  balance  available 34,256.24 


a  Includes  $1.63  expended  by  Treasury  Department,  account  of  Pere  Marquette 
Railroad  Company. 


Digitized  by  \^UUy  iC 


BIVEB  AND  HARBOB  IMPROVEMENTS.  767 

July  1, 1909,  amount  covered  by  uncompleted  contracts $761. 60 

Amount  (estimated)  required  for  completion  of  existing  project 25, 209. 00 

Amount  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 25, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  oi 
Jime  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  7.) 

5.  Sebewaing  River,  Michigan, — ^The  original  channel  from  Sagi- 
naw Bay  to  the  mouth  of  the  Sebewaing  River  had  an  available  depth 
of  scant  4  feet.  The  first  improvement  was  made  in  1875,  imder  the 
original  project  of  that  year,  when  a  narrow  channel  6  feet  deep  was 
dredged  from  the  6-foot  curve  in  Saginaw  Bay  to  the  mouth  of  the 
river,  and  some  dredging  was  also  done  witmn  the  river  itself,  by 
whicn  it  was  straightened  and  deepened  to  6  feet,  at  a  cost  of  $8,000. 

The  project  was  modified  in  1880,  and  $7,000  appropriated  for 
deepenmg  the  chaimel  to  7  feet,  the  work  being  done  in  1880-81. 

The  existing  project,  adopted  in  1896,  provides  for  dredging  the 
entrance  channel  to  a  width  of  100  feet  and  depth  of  8  feet  below  the 
datum  plane  of  the  survey  of  1895,  the  length  of  dredged  channel  to 
be  about  15,000  feet^  estimated  cost  $37,000;  but  no  work  was  done 
until  the  appropriation  of  March  3,  1899,  became  available.  Con- 
tract was  made  m  1899  to  do  the  work,  wnich  was  finished,  as  far  as 
available  funds  permitted,  September  9,  1903,  and  resultea  in  secur- 
ing a  channel  of  the  reauired  length  and  depth,  but  with  widths  vary- 
ing from  70  to  90  feet  throughout  the  distance  covered.  The  amount 
expended  on  this  improvement  was  $35,573.45. 

The  work  which  was  in  progress  at  tne  beginning  of  the  fiscal  year 
was  continued  until  August  29,  1908,  and  resulted  in  providing  a 
channel  about  75  feet  wide  with  a  minimum  depth  of  7  to  8  feet. 

The  amoimt  expended  on  the  work  of  existing  project  to  the  close 
of  the  fiscal  year  ending  June  30, 1909,  is  $43,992.67,  of  which  amoimt 
$8^19.22  has  been  appued  to  maintenance. 

The  maximum  draft  that  can  be  carried  Jime  30,  1909.  at  mean 
low  water,  over  the  shoalest  part  of  the  locaUty,  is  6.5  leet.  The 
river  is  navigable  to  the  docks  at  Sebewaing. 

The  commerce  affected  by  the  improvement  amounted  in  1908  to 
1,325  tons,  and  consisted  mainly  or  lumber,  gravel,  fish,  and  coal. 
The  effect  of  the  project  upon  freight  rates  can  not  be  definitely  stated, 
but  is  considered!^  insignificant. 

For  reasons  statea  in  his  report  the  district  oflBcer  does  not  con- 
sider this  stream  worthy  of  further  improvement. 

A  map  of  the  locaUty  is  given  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1 903,  at  page  1 988. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1873,  pages  306,  307;  1875,  page 
290;  1879,  page  170;  1880,  page  2044;  1891,  page  2804;  1893,  page 
2951;  and  1895,  page  2743. 
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Receipti  and  ikipmenU  by  vend. 


Calendar  year. 

Received. 

Shipped.! 

Calendar  year. 

Received. 

SulppCQ* 

1906 1 

Tont. 
4,700 
6,740 

Toru. 
4,360 
4,076 

1907 

Tons. 
3.827 
1,014 

Tont. 
413 

1906 

1908       

211 

July  1,  1908,  balance  unexpended $2,709.99 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2,  702. 66 

July  1,  1909,  balance  unexpended 7.33 

(See  Appendix  N  N  8.) 

9,  Harbor  of  refuge  at  Harbor  Bexichy  LaJce  Huron,  Michigan. — ^The 
site  for  this  harbor,  selected  in  1872  by  a  Board  of  Enpneer  officers, 
is  on  the  west  shore  of  Lake  Huron,  60  miles  north  of  its  outlet  into 
the  St.  Clair  River,  and  the  artificial  harbor  built  there  since^  then  is 
the  only  safe  refuge  on  that  coast  from  the  foot  of  the  lake  to  Tawas 
Bay,  115  miles  above. 

The  work  of  construction  was  commenced  in  1873  imder  a  project 
providing  for  three  separate  piers,  or  breakwaters,  of  cribwork  filled 
with  stone,  so  located  as  to  shelter  a  water  area  of  some  650  acres  on 
the  north,  northwest,  and  west  sides^  and  for  deepening  this  area  by 
dredging  where  necessary.  The  estimated  cost  of  the  breakwaters 
was  $1,452,550,  and  they  were  completed  in  1885  at  a  cost  of 
$970,716.40,  including  maintenance  to  that  date. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  commenc- 
ing the  work  of  rebuilding  the  superstructure  of  the  main  pier  in  con- 
crete, and  authorized  the  work  to  be  inaugurated  imder  tne  continu- 
ing-contract  system  to  the  extent  of  $200,000.  It  was  not,  however, 
imtil  1903  that  a  definite  project  for  doing  the  work  was  decided 
upon,  and  the  first  contract  was  let  in  August  of  that  year.  TTie 
work  was  begun  in  Jime,  1904. 

The  river  and  harbor  act  of  March  3,  1905,  directed  an  examination 
to  be  made  of  the  harbor,  with  a  view  to  ascertaining  what  other 
further  improvements  were  necessary,  if  any,  in  order  to  make  such 
harbor  of  refuge  suitable  for  the  present  demands  of  commerce.  The 
report,  which  was  submitted  to  Congress  Juiie  16,  1906,  and  printed 
as  House  Document  No.  900,  Fifty-ninth  Congress,  first  session, 
recommended  the  continuation  of  the  rebuilding  or  the  superstructure 
of  the  main  pier  as  begun,  the  rebuilding  of  the  superstructure  of  the 
north  and  south  piers  in  concrete,  the  protection  of  the  main  pier 
from  wave  shock  by  riprap,  the  closing  of  the  north  entrance  to  pre- 
vent the  entrance  of  littoral  deposit,  and  the  dredging  and  deepening 
of  the  harbor  to  21  feet  and  of  the  main  entrance  to  23  feet.  The 
estimate  for  the  work  recommended  was  $970,000,  with  an  added  sum 
of  $10,000  per  year  for  maintenance  and  harbor  police.  By  the  river 
and  harbor  act  of  March  2,  1907,  $150,000  was  appropriated  for  con- 
tinuing this  work. 

Under  this  plan  for  the  repair  and  improvement  of  the  harbor, 
work  on  the  main  pier  hcis  been  carried  on  continuously,  and  was 
completed  in  September,  1908. 
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The  total  amount  expended  to  the  close  of  the  fiscal  vear  ending 
June  30,  1909,  is  $1,899,347.89,  of  which  about  $975,000  was  applied 
to  the  first  cost  of  the  sheltering  breakwaters,  which  were  completed 
in  1885.  Since  that  time  there  has  been  applied  to  maintenance 
$924,347.89,  which  includes  the  construction  of  concrete  super- 
structure on  main  pier,  the  keeping  of  the  wooden  piers  in  repair, 
dredging  within  the  harbor,  control  and  berthing  of  vessels  entering 
the  harbor  for  shelter,  and  engineering  supervision  and  general  oflTicc 
expenses. 

The  available  balance  will  be  applied  to  covering  the  cost  of  the 
necessary  supervision  of  the  harbor  during  the  ensuing  fiscal  year; 
also  to  such  repairs  to  the  timber  structures  as  may  become  necessary. 

As  a  result  of  the  expenditm-es  made  upon  this  harbor,  there  has 
been  created  an  artificial  harbor  of  refuge,  which  has  been  used  for 
shelter  during  the  past  year  by  697  vessels,  with  a  total  tonnage  of 
610,886  tons.  The  grand  total  of  vessels  that  have  found  shelter 
from  1877  to  1908,  inclusive,  is  37,464,  the  tonnage  of  which  aggre- 
gated 16,583,758.  The  vessels  sheltered  in  1877  averaged  289  tons 
each,  and  those  during  the  year  1908, 885  tons.  The  maximmn  draft 
that  can  be  carried  into  the  harbor  through  the  main  entrance,  mak- 
ing allowance  for  the  effect  of  moderate  seas,  is  between  19  and  20 
feet,  and  vessels  having  this  draft  may  safely  lie  inside  the  main  pier. 

The  appropriation  recommended  will  be  applied  to  continuing 
reconstruction  of  the  piers. 

More  extended  information  can  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  the  following  years:  1873,  pages  292-298; 
1877,  pages  925-932  (with  map);  1879,  pages  1645-1648  (with  map); 
1881,  pages  2270-2275;  1882,  pages  2369-2372;  1885,  pages  2151-     * 
2157;  1886,  pages  1829-1836. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1870,  page  46;  1871,  page  44; 
1872,  pages  209,  211,  and  218;  1895,  page  2832;  1896,  page  2730; 
1897,  page  3016;  and  reference  on  page  664,  report  of  1906. 

July  1,  1908,  balance  unexpended $121,616.88 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

131, 616.  88 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 104, 597. 56 

July  1, 1909,  balance  unexpended 27, 019.  32 

July  1,  1909,  outstanding  liabilities 10, 689. 00 

July  1,  1909,  balance  available 16, 330. 32 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 275, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  N  N  9.) 

10.   Mouth  of  Black  River  ^  Rouge  River,  and  Monroe  Harbor,  Michi- 
gan,— (a)  Mouth  of  Black  River, — An  extensive  bar  and  shoal  exists 
m  the  St.  Clair  River  adjoining  the  mouth  of  the  Black.     The  bar 
9001— ENG  1909 49 
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lies  close  to  the  American  side  and  formerly  obstructed  tiie  approach 
to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "middle  ground" 
nearly  50  acres  in  extent,  crowded  the  main  channel  in  a  sharp  curve 
close  to  the  Canadian  shore. 

The  original  project  submitted  in  1871  contemplated  the  removal 
of  this  bar  and  the  middle  ground  to  a  depth  of  15  feet,  at  an  esti- 
mated cost  of  $67,320.  The  work  was  begun  in  1872  and  completed 
in  1878  at  a  cost  of  $56,500. 

The  present  project  contemplates  dredging  to  a  uniform  deptii  of 
16  feet  along  tne  dock  front  of  Port  Huron  from  the  16-foot  curve 
above  to  the  same  curve  below  the  mouth  of  the  river,  the  plane  of 
reference  being  579.6.  Work  was  begun  in  May,  1889,  and  finished 
in  1892,  when  authority  was  received  to  deepen  the  outer  border  of 
the  shoal  adjacent  to  the  main  channel  to  18  feet,  and  the  work  was 
done.  The  amount  expended  on  this  work  was  $29,348.58.  Opera- 
tions since  this  time  have  been  confined  to  maintenance,  $12,008.31 
having  been  expended  for  this  purpose  since  the  adoption  of  the 
present  project  to  June  30,  1909.  The  last  dredging  was  done  in 
1907,  when  the  16-foot  depth  was  restored. 

The  available  balance  will  be  applied  to  dredging  such  portion  of 
the  bar  as  may  prove  to  be  obstructive  to  navigation. 

As  a  result  of  the  work  heretofore  done,  through  navigation  for 
vessels  of  moderate  draft  has  been  greatly  facilitated,  and  entrance 
into  the  Black  River  proper  has  been  rendered  possible  for  this  class 
of  vessels.  This,  it  is  believed,  has  resulted  in  a  reduction  of  freight 
rates,  the  extent  of  which  could  not  be  ascertained. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
reports  of  the  Chief  of  Engineers:  1871,  pages  177-180;  1887,  page 
2279;  1899,  pace  2992;  1900,  page  3986. 

For  receipts  oy  vessel  see  "Slack  River  at  Port  Huron,"  page  774. 

July  1, 1908,  balance  unexpended $2,643.11 

July  1, 1909,  balance  unexpended 2, 643. 11 

(J)  Rouge  River, — This  stream  originally  had  a  channel  depth  of 
from  10  to  17  feet  from  its  mouth  to  where  the  Wabash  Railroad 
Bridge  crosses  it,  a  distance  of  about  3  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  5,  1886, 
a  survey  of  the  river  was  made  and  a  project,  dated  August  25,  1888, 
prepared  for  securing  a  channel  depth  of  16  feet  with  a  width  of  240 
feet  for  a  distance  of  800  feet  from  the  mouth,  and  tiience  with  a 
width  of  100  feet  to  the  Wabash  Railroad  Bridge,  the  plane  of  refer- 
ence being  575.  The  estimated  cost  was  $31,690.39.  The  work  of 
improvement  was  commenced  in  1888  and  completed  in  November, 
1892,  at  a  cost  of  $30,272.79. 

By  joint  resolution  approved  April  11,  1898,  CongresB  authorized 
an  extension  of  the  improvement,  with  depth  of  13  feet,  up  to  <^e 
Maples  road,  a  dbtance  of  about  1^  miles  above  the  Wabash  Kailroad 
Bridge,  limiting  the  expenditure  to  $5,000.  The  river  was  dredged 
in  1900,  the  channel  bemg  made  50  feet  wide. 

The  project  for  this  river  was  modified  by  act  of  March  2,  1907,  so 
as  to  provide  an  increase  in  depth  from  16  feet  to  21  feet  between  the 
mouth  of  the  river  and  the  first  bridge,  a  distance  of  about  1,400  feet; 
estimated  cost,  $3,576. 
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During  the  season  of  1907  the  channel  was  deepened,  in  accordance 
with  the  amended  project,  to  21  feet,  from  the  mouth  to  the  Solvay 
Company's  timnel  just  below  the  Detroit  connecting  railroad  bridge. 

In  addition  to  tms  work,  the  channel  depth  of  16  feet  was  restored 
to  a  point  11,550  feet  above  the  mouth. 

Between  May  3  and  June  30,  1909,  dredging  was  done  under  con- 
tract and  a  narrow  channel  was  dredged  from  the  mouth  of  the  river 
to  the  Detroit  United  Railway  dock. 

The  funds  recently  appropriated  for  maintenance  have  only  been 
sufficient  to  open  up  a  narrow  channel.  An  estimate  to  fully  restore 
the  channel  depths  and  widths  of  the  original  project  is  submitted  in 
the  report  of  the  district  officer.  The  appropriation  recommended, 
while  considered  sufficient  for  existing  commerce,  will  only  partially 
accomplish  this  result. 

The  amount  expended  on  the  work  of  the  existing  project,  as 
amended,  to  the  close  of  the  fiscal  year  ending  June  30,  1909,  is 
$72,640.68,  of  which  $22,558.19  has  been  appUed  to  maintenance. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  from  the 
mouth  to  the  Solvay  tunnel  is  21  feet,  from  there  to  the  Wabash 
Railroad  bridge  14  feet,  from  there  to  the  Detroit,  Monroe  and 
Toledo  Railroad  bridge  13  feet,  and  10  feet  to  Maples  road.  The  river 
is  navigable  for  vessels  of  lignt  draft  to  the  town  of  Dearborn,  15 
miles  above  the  mouth. 

The  amount  requested  will  be  devoted  to  maintenance  of  the 
channel. 

The  receipts  and  shipments  by  vessel  during  the  year  1908  amounted 
to  277,746  tons,  of  which  118,825  tons  were  iron  ore,  64,677  tons 
lumber,  and  30,080  tons  pulp  wood.  The  value  of  this  commerce  is 
about  $1,505,271. 

As  a  result  of  the  improvement  the  area  available  for  manufactur- 
ing plants  in  the  vicinity  of  Detroit  has  been  greatly  extended,  and 
these  plants  have  been  enabled  to  receive  the  raw  materials  which 
they  use  without  transfer  or  transshipment.  As  a  consequence  the 
cost  of  the  raw  materials  has  biBcn  greatly  reduced. 

The  channel  banks  of  this  river  are  low  and  ill  defined,  and  as  not 
only  the  banks,  but  also  the  bed,  are  composed  of  soft  material 
deterioration  of  the  dredged  channel  is  very  rapid.  While  therefore 
the  growing  importance  of  the  industries  which  rely  upon  the  use  of 
this  channel  renders  it  desirable  that  fimds  for  periodical  dredging 
be  provided,  it  also  becomes  necessary  to  demand  that  the  owners 
of  the  riparian  property,  whose  value  is  greatly  enhanced  by  the 
improvement,  shall  be  called  upon  to  construct  proner  sand-tight 
docks.  Without  such  provision  recent  experience  shows  that  the 
channel  is  no  sooner  dredged  than  it  at  once  begins  to  fill  up  from  the 
material  sucked  into  the  channel  by  the  propeffers  of  passing  vessels. 
While  therefore  the  extent  of  the  commerce  demands  additional 
depth  in  the  lower  portion  of  the  channel,  future  appropriations  should 
be  coupled  with  the  condition  that  no  expenditure  be  made  by  the 
United  States  until  the  channel  banks  within  the  limits  of  the  improve- 
ment have  been  properly  docked. 

The  effect  of  tne  improvement  has  been  to  reduce  freight  rates  30 
to  50  per  cent  for  firms  actually  using  dockage  on  the  river. 

Reference  to  report  on  examination  ordered  by  the  river  and 
harbor  act  of  March  3,  1905,  will  be  foimd  on  page  664  of  1906 
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report.  More  extended  information  may  be  foimd  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1890  (pp.  2747-2749);  1899  (p. 
3013) ;  1901  (p.  3155).  Reports  on  examinations  and  surveys,  report 
for  1887  (p.  2275);  1898  (p.  2605). 

Receipts  and  MpmerUs,  by  vessel,  Rouge  River. 


Calendar  year. 

Reoeiyad. 

Shipped. 

'            Calendar  year. 

1  ReoelTed. 

Shipped. 

1893 

Tmu. 
73,732 
47,106 
113,066 
120,590 
115.967 
117.486 
92,631 
119,712 

Tons. 

i 

1  1901 

1902 

1903 

1904 

1906 

1906 

1907 

1908 

rofw. 
105,538 
56.701 
125,272 
242,361 
284,140 
229,861 
248,544 
...j        267,746 

TbM. 

782 

1804 

1896 

1896 

1897 

1.024 
2,906 
9.386 
10,269 
763 
4,600 

10,000 
6,896 

1898 

1899 

1900 

S,000 
5,000 
10.000 

July  1,  1908,  balance  unexpended $529. 04 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 


10, 529.  04 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement : 6, 479.  72 

July  1,  1909,  balance  unexpended 4, 049. 32 

July  1,  1909,  outstanding  liabilities 2, 642.  32 

July  1,  1909,  balance  available 1, 407. 00 

July  1,  1909,  amount  covered  by  uncompleted  contracts 746.  79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 (a) 

Suomitted  in  compliaiy:e  with  reqjuirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Monroe  Harbor. — The  harbor  of  Monroe,  Mich.,  is  within  the 
mouth  of  the  Raisin  River  at  the  western  extremity  of  Lake  Erie.  In 
its  natural  condition  the  river  flowed  into  the  lake  through  several 
ponds  and  winding  creeks.  The  depth  of  water  at  the  deepest  mouth 
of  the  river  in  its  natural  condition  did  not  exceed  5  feet. 

The  original  project  for  the  improvement  of  Monroe  Harbor  wjis 
adopted  in  1834.  It  had  for  its  object  to  dredge  a  new  and  direct 
channel  100  feet  wide  and  10  feet  deep  from  the  lake  across  the  marsh, 
a  distance  of  4,000  feet,  to  the  portion  of  the  river  ordinarily  used  as 
a  harbor,  the  protection  of  the  entrance  into  the  lake  by  parallel  piers, 
726  feet  long  and  20  feet  wide,  extending  outward  to  a  depth  of  10 
feet  in  the  lake,  and  the  protection  of  the  sides  of  the  canal  by  a 
revetment.  The  estimated  cost  of  the  work,  exclusive  of  dredging 
machine,  was  $55,885.  The  work  was  practically  completed  in  1845, 
a  depth  of  9  feet  being  obtained  to  a  point  just  below  the  docks  at 
Monroe.  Subsequently  the  city  of  Monroe  further  improved  the 
river  channel  by  cutting  a  canal  about  1,300  feet  long,  100  feet  wide, 
and  with  a  depth  of  from  13  to  16  feet,  across  a  bend  of  the  river. 

a  See  consolidated  money  statement  on  page  774. 
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Subsequent  operations  consisted  in  repairing  and  extending  the  piers, 
repairing  the  canal  revetment,  and  in  dredging,  by  which  a  channel 
200  feet  wide  and  13  feet  deep,  extending  to  deep  water  in  the  lake, 
was  obtained. 

In  1905  a  double  line  of  piling  was  driven  connecting  the  south  pier 
to  the  shore,  to  prevent  the  lake  from  breaking  through  into  the  canal, 
and  some  work  was  done  in  replacing  rotten  deck  timbers. 

Ihiring  the  sunmier  of  1908  general  repairs  were  made  to  the  piers, 
placing  mem  in  fair  condition. 

The  total  amount  expended  on  this  work  up  to  the  close  of  the 
fiscal  year  endmg  June  30,  1909,  is  $260^889.64,  of  which  $110,000 
was  applied  under  the  original  project.  It  is  impossible  to  separate 
the  portion  of  this  total  which  has  been  appUed  to  maintenance. 
During  recent  years  practically  all  expenditures  have  been  made  for 
that  purpose. 

The  amoimt  requested  will  be  devoted  to  maintenance. 

The  channel,  beginning  at  the  outer  end,  consists  of  the  United 
States  canal,  4,000  feet  long,  with  an  available  depth  of  about  11  feet. 
Three  thousand  feet  farther  up  the  river  the  Monroe  City  ship  canal 
begins.  This  has  a  length  of  1,600  feet  and  a  depth  of  10  feet.  From 
the  upper  end  of  this  canal  to  the  city  wharves  is  2,600  feet,  with  a 
depth  of  8.5  feet.  The  stream  is  navigable  from  the  lake  to  the  docks 
at  Monroe  only,  a  distance  of  2  miles. 

This  harbor  can  not  accommodate  the  larger  class  of  vessels  used 
upon  the  lakes,  and  its  commerce  is  not  lai^e,  amoimting  in  the  year 
1908  to  9,150  tons,  valued  at  $75,000.  Of  this  amount  8,000  tons 
were  sand,  the  major  portion  of  the  balance  consisting  of  fish. 

The  commerce  of  this  stream  is  too  small  to  have  any  effect  what- 
ever upon  freight  rates. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1880,  pages  2083 
to  2091,  gives  a  detailed  history  of  the  operations  up  to  that  time. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1866,  page  29;  1868,  page  145; 
1872,  pages  237-239;  1889,  page  2338;  1893,  page  3048;  1898,  page 
2689,  and  1900,  page  4020. 

July  1,  1908,  balance  unexpended $6,176.08 

June  30,  190>9,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      6, 050. 45 

July  1,  1909,  balance  unexpended 1 25. 63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


0  See  consolidated  money  statement  on  page  774. 
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CONBOLIDATED. 


July  1,  1908,  balance  unexpended $9,348.23 

Amount  allotted  from  appropriation  by  liver  and  harbor  act  approved 
March  3, 1909 10,000.00 


19,348.23 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement  12,530.17 

July  1,  1909,  balance  unexpended 6,818.06 

July  1,  1909,  outstanding  liabilities 2,642.32 

July  1,  1909,  balance  available 4,175.74 

July  1, 1909,  amount  covered  by  uncompleted  contracts 746. 79 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 21,000.00 

Submitted  in  compliance  with  requirements  of  sundiy  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  10.) 

11,  Black  River  at  Port  Huron,  Michigan. — In  1888,  when  the 
original  survey  was  made,  the  lower  reach  of  the  Black  Kiver,  from 
its  mouth  to  the  Grand  Trunk  Railroad  bridge,  H  miles  in  length, 
varied  in  width  from  120  to  150  feet  and  had  a  depth  of  from  10  to 
14  feet,  except  at  a  few  points,  where  it  was  obstructed  by  bars  hav- 
ing only  8i  feet  of  water  over  them.  The  improvement  of  this 
stream  was  inaugurated  by  the  river  and  harbor  act  of  September 
19,  1890,  imder  a  project  which  contemplated  dredging  to  a  navi- 

fable  depth  of  16  feet  from  the  mouth  to  the  (Jrand  Tnmk  Railroad 
ridge,  with  widths  varying  from  75  feet  to  160  feet,  at  an  esti- 
mated cost  of  $75,000.  Operations  were  conmienced  in  1891  and  the 
dredging  was  completed  Jime  30, 1894,  at  a  cost  of  $34,698.65,  includ- 
ing an  extension  upstream  of  1,800  feet  to  Washington  avenue,  au- 
thorized by  the  act  of  July  13, 1892.  The  total  length  of  the  dredged 
channel  is  9,700  feet. 

Since  the  completion  of  the  project  considerable  dredgine  has  been 
required  to  mamtain  the  channel,  particularly  above  tne  Grand 
Trunk  Railroad  bridge,  where  experience  and  observation  show  that 
the  narrow  dredged  channel  has  no  degree  of  permanence,  the  last 
dredging  being  done  in  the  spring  of  1909,  when  the  project  depths 
were  restored  from  the  moutn  to  Washington  avenue. 

The  amoimt  expended  for  maintenance  to  June  30,  1909,  has  been 
$20,584.91,  making  total  expenditure  since  adoption  of  project 
$55,282.91. 

As  a  result  of  the  work  done  in  this  river  a  channel  has  been  se- 
cured 16  feet  in  depth,  with  widths  varying  from  75  feet  to  160 
feet,  extending  from  the  mouth  to  the  Washmgton  Avenue  Bridge, 
a  total  length  of  9,700  feet.  The  maximum  draft  that  can  be  car- 
ried June  30,  1909,  is  15  feet.  TJie  river  is  navigable  a  consider- 
able distance  above  Port  Huron. 

The  amount  reauested  will  be  applied  to  work  of  dredging  to  main- 
tain the  improved  channel. 

There  was  received  during  the  year  1908, 129,240  tons  of  freight, 
valued  approximately  at  $223,407.  This  consisted  mainly  of  coal, 
gravel,  lumber,  and  pulp  wood. 
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The  effect  of  the  improvement  has  been  to  reduce  freight  rates 
upon  approximately  the  number  of  tons  received.  It  is  doubtful 
wnether  this  improvement  has  any  indirect  effect  upon  railroad  rates. 

More  extended  information  will  be  found  in  the  following  Reports 
of  the  Chief  of  Engineers:  1893,  pages  2938-2939;  1894,  pages  2251- 
2252;  1898,  pages  2586^2587. 

Report  of  examination  and  survey  is  given  in'  the  Report  of  the 
Chief  of  Engineers  for  1889,  page  2292;  reports  of  minor  surveys, 
page  2993  of  report  for  1899,  andpage  3988  of  report  for  1900. 

Reeeiptt  and  thipmenti  by  vei$d. 


Catandar  year. 

Reoetved. 

Shipped. 

dJendaryetf. 

R«06lved. 

Shipped. 

1808 

3blM. 

176,061 
116,686 
104,860 
186,987 
96,926 
161,606 
180,676 
106,981 

Jhtu. 
7,487 
4,418 
^826 
2^660 
1,466 

181 

1001 

Tom, 
120,018 
128,677 
168,266 
197,044 
169,200 
186,605 
168,162 
129,240 

100 

1804 

1002 

2,600 

1896 

1008 

1806 

1004 

1897 

1006 

1806 

1006 

1809 

1007, 

1900 

1008, 

July  1, 1908,  balance  unexpended $627.94 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 4,000.00 

4,627.94 
June  80,  1909,  amount  expended  during  fiscal  year,  lor  maintenance  of 
improvement 2,910.85 

July  1, 1909,  balance  unexpended 1,717.09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10,000.00 

Siibmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  11.) 

IS.  Operating  and  care  of  St.  Clair  Flats  Canal,  Michiaan. — This 
canal  consists  of  two  dredged  cuts  through  the  St.  Clair  flats  at  the 
mouth  of  the  St.  Clair  River.  These  cuts  have  a  width  of  about 
300  feet  each,  and  depth  of  20  feet,  and  extend  into  Lake  St.  Clair 
a  distance  of  17,460  feet.  The^  are  separated  by  a  sand  dike  100 
feet  wide,  revetted  by  sheet  pilmg  for  a  distance  of  7.221  feet,  and 
the  east  cut  is  protected  from  wave  wash  and  sand  drift  by  a  similar 
dike  50  feet  wide. 

An  historical  sketch  of  the  improvement  is  given  on  page  2882  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  and  a  descrip- 
tion of  recent  work  is  given  on  page  694  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1907. 

Tlie  care  and  maintenance  of  the  canal  is  provided  for  by  the 
permanent  indefinite  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation  imder  the  provisions  of  section  4  of 
the  river  and  harbor  act  of  July  5,  1884,  as  amended  and  reenacted 
by  section  6  of  the  river  and  harbor  act  of  March  3,  1909. 

Operations  for  the  past  fiscal  year  were  of  the  same  routine  char- 
acter as  those  carried  on  since  the  opening  of  the  canal  to  commerce. 
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A  custodian  has  been  present  during  the  year  to  enforce  canal  regu- 
lations and  care  for  and  repair  the  dikes. 

The  expenditure  to  June  30,  1909,  was  $180,341.97,  excluding 
$357  estimated  outstanding  liabilities.  The  amount  expended  during 
the  year  is  $11,340.21. 

Freight  traffic  by  calendar  years: 

Freight  tons. 

1902 41,773,998 

1903 41,888,134 

1904 38,044,929 

1905 51,359,071 

1906 60,589,441 

1907 66,271,962 

1908 50,586,560 

For  detailed  information  of  commerce,  see  statistics  appended  to 
report  of  district  officer  for  improving  Detroit  River,  Michigan 
(Appendix  N  N  14).  For  eflFect  of  improvement  on  freiri^t  rates,  see 
remarks  in  report  on  ship  channel  between  Chicago,  Duluth,  and 
Buffalo  (p.  753,  supra). 

(See  Appendix  N  N  12.) 

IS.  Clinton  River,  Michigan. — This  stream  empties  into  Anchor 
Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
over  which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the 
mouth  with  a  general  depth  of  3  to  4  feet. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  August  30,  1852,  and  from  that  time  to  1886  occasional  appro- 
priations, amounting  in  all  to  $25,500,  were  made  and  expended  on 
various  dredging  projects. 

In  1889  a  project  for  the  general  improvement  of  the  river  was 
adopted,  to  cover  the  entire  river  from  the  mouth  to  Mount  Clemens, 
8  miles  upstream.  This  project  called  for  an  8-foot  channel,  a  pile 
dike  extending  across  the  flat  at  the  mouth  to  the  10-foot  curve  in 
the  bay,  for  revetments  as  needed  above,  and  for  closing  the  main 
channel  and  making  a  straight  cut  through  Shoemakers  bend.  The 
estimated  cost  was  $25,000,  revised  and  amended  in  1888  and  1889  to 
$34,564.  The  project  was  completed  in  1893  with  the  expenditure 
of  $34,546.26. 

Since  the  completion  of  the  project  there  has  been  $20,125.21 
expended  for  maintenance,  making  the  total  expenditure  since 
adoption  of  present  project  to  June  30,  1909,  $54,671.47. 

In  1908,  an  8-foot  depth  was  dredged  between  Market  and  Macomb 
Street  bridges.  Periodical  dredging  is  required  for  maintenance, 
and  the  appropriation  recommended  will  be  so  applied. 

As  a  result  of  the  work  done  on  this  river,  a  channel  8  feet  in  depth 
has  been  secured  from  the  mouth  to  the  city  of  Mount  Clemens,  a  pile 
dike  has  been  built  along  the  north  side  of  tlie  outer  channel,  and 
revetments  have  been  built  where  needed  in  the  river  above.  Tl  e 
present  available  depth  throughout  does  not  exceed  7  feet.  Tl  e 
river  is  navigable  for  small  boats  a  considerable  distance  above 
Mount  Clemens.  The  effect  of  the  improvement  on  freight  rates  can 
not  be  determined. 
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There  were  received  and  shipped  during  the  year  1908,  27,567  tons 
of  freight,  consisting  mainly  of  coal,  logs,  lumber,  and  sand.  This  is 
valued  approximately  at  $150,000. 

More  extended  information  is  given  in  the  following  Reports  of 
the  Chief  of  Engineers:  1893,  pages  2942-2944,  and  1894,  pages 
2254-2255. 

Reports  of  examinations  and  surveys  are  given  in  the  Reports  of 
the  Chief  of  Engineers  as  follows:  1872,  page  214;  1876,  Fart  2, 
page  549;  1880,  page  2062;  1885,  page  332;  1895,  page  2838;  1899, 
page  3001,  and  1900,  page  3996. 

Receipts  arid  ikipments  by  vessel. 


Calendar  year. 

Received. 

Shipped.  1 

Calendar  year. 

Received. 

Shipped. 

1896 

Tout. 
30,749 
29,077 
29,065 
35,525 
32,410 
36,925 
33,868 

Toru. 
410 

1903 

2bfM. 

28,411 
22,878 
41,769 
25,616 
23,278 
27,806 

Toru. 

1897 

1904 

257 

1898 

1905 

540 

1899 

1906 

284 

1900 

282 

1907 : 

1,033 

1901 

1906 

172 

1902 

July  1,  1908,  balance  unexpended $835.28 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 442.75 


July  1,  1909,  balance  unexpended 392.63 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bahmce  unex- 
pended July  1,  1909 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899 . 

(See  Appendix  N  N  13.) 

14.'  Detroit  River,  Michigan. — ^Before  improvement  the  shoalest 
part  of  the  channel  through  Detroit  River  was  at  Limekiln  Cross- 
mg,  where  the  normal  depth  was  from  \2\  to  15  feet  over  a  bottom  of 
solid  rock. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  from 
a  few  inches  during  many  days  of  calm  weather  to  about  4  feet  during 
severe  storms  and  to  about  6  feet  dining  short,  severe  hurricanes,  and 
the  monthly  mean  may  change  as  much  as  2  feet  in  one  year,  or  4  feet 
in  forty  years. 

The  first  project  of  1874  provided  for  a  winding  channel  of  at  least 
20  feet  in  depth,  over  300  feet  in  width;  modified  in  1883  so  as  to 
somewhat  straighten  such  channel;  in  1886  to  give  400  feet  width;  and 
in  1888  to  give  440  feet  in  width.  The  general  depth  above  and  below 
the  Limekun  was  20  feet  or  more,  but  the  bed  of  tne  river  was  studded 
with  large  bowlders  and  rocky  shoals,  which  limited  the  safe  naviga- 
ble depth  to  scant  15  feet  through  a  distance  of  about  12  miles.  Ac- 
cordingly the  project  was  modified  and  extended  in  1892  so  as  to  pro- 
vide for  the  removal  of  all  obstructive  shoals  between  the  city  of 
Detroit  and  Lako  Erie,  with  a  view  to  obtaining  a  through  channel 
with  a  least  width  of  600  feet  and  a  navigable  depth  of  20  feet,  at  a 
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total  estimated  cost  of  $1,554,500,  as  adopted  by  river  and  harbor  acts 
of  July  13,  1892,  and  March  3,  1899,  and  as  approved  by  the  War 
Department  at  various  dates  from  1892  up  to  July  3,  1899.  There 
has  been  expended  on  previous  projects  and  modifications  thereof 
$1^54,500. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13,  1902,  which  provides  for  a  channel  600  feet  wide  and  21  feet 
deep  from  Detroit  to  Lake  Erie.  The  estimate  for  the  work  was  in- 
creased (see  the  final  report  of  the  survey  directed  by  the  act  of  March 
3,  1899,  in  Annual  Report  of  the  Chief  of  En^eers  for  1905,  pp. 
2292-2296)  to  $3,750,000,  and  in  accordance  with  this  increase  tne 
river  and  harbor  acts  of  March  3, 1905,  and  March  2. 1907,  authorized 
the  continuation  of  the  improvement  to  the  extent  or  $700,000  in  addi- 
tion to  the  $1,750,000  originally  authorized.  All  of  this  money  has 
been  appropriated,  but  there  still  remains  to  be  provided  for  the  work 
$1,300,000.  On  November  12, 1904,  this  project  was  modified  to  per- 
mit of  slightly  shifting  the  location  of  the  proposed  channel  at  Bar 
Point  shoals,  mouth  of  Detroit  River,  withcoit  mcreasing  the  cost. 

The  river  and  harbor  act  of  March  2,  1907,  modified  the  present 
project  so  as  to  provide  for  two  channels — one  for  downbound.  the 
other  for  upbound  vessels,  past  Bois  Blanc  Island.  The  second  cnan- 
nel,  called  the  Livingstone  channel  (plan  B  of  the  report  on  survey), 
is  to  have  a  least  width  of  300  feet  out  to  Bar  Point,  and  800  feet 
thence  to  deep  water  in  Lake  Erie,  with  a  least  depth  of  22  feet. 
Work  on  this  channel  is  authorized  under  continuing  contracts  to  the 
extent  of  $6,670,950,  of  which  $1,095,950  is  yet  to  be  appropriated. 

More  extended  information  mav  be  found  as  follows:  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1891,  pages  2794-2801  (special 
history);  1896,  pace  2758  (map),  and  1904,  pages  3140-3148;  also 
House  Document  No.  160,  Fifty-eighth  Congress,  second  session  (main 
channel  to  Wyandotte,  Mich.),  and  House  Document  No.  266,  Fiftv- 
ninth  Congress,  second  session  (ship  channel  connecting  waters  of  the 
Great  Lakes). 

During  the  fiscal  year  work  has  been  prosecuted  along  Limekiln 
Crossing  range  and  Hackett  range  in  the  Amherstburg  channel, 
and  xmaer  four  separate  contracts,  each  covering  one  of  the  four  sec- 
tions of  the  Livingstone  channel.  About  70  per  cent  of  the  work  of 
improving  the  Amherstburg  channel  has  been  completed  and  35  per 
cent  of  the  Livingstone  channel. 

There  has  been  expended  to  June  30, 1909,  on  the  channel  now  desig- 
nated as  Plan  "A,''  $3,827,683.76, of  which  amount  $2,273,183.76  was 
appUed  to  the  present  proj  ec  t ,  adopted  in  1 902 .  The  amoimt  expended 
for  Livingstone  channel  is  $2,407,417.01.  None  of  these  funds  have 
been  appBed  to  maintenance.  Upon  the  completion  of  the  work  now 
under  contract  and  in  progress  on  the  channel  via  Amherstbui^,  that 
part  of  the  project  will  be  practically  completed,  except  for  the  sec- 
tions along  Ballards  reef  and  Bar  Pomt  shoals.  The  work  along  Bal- 
lards  reef  can  not  be  advantageously  done  imtil  the  completion  of  the 
entire  Livingstone  channel,  but  as  section  4  of  the  Livingstone  chan- 
nel is  now  practically  completed  and  open  to  navigation,  work  on 
the  Amherstburg  channel  in  this  vicinity,  the  Bar  Pomt  section  north 
of  Detroit  River  Ught-house,  will  be  commenced  this  season,  and 
$250,000,  in  addition  to  available  balance,  can  be  profitably  expended 
for  this  work  by  Jime  30,   1911.    There  has  been  appropriated 
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$5,575,000  for  the  Livingstone  ohannel,  and  $1,000,000,  in  addition 
to  available  balance,  can  be  profitabl^r  expended  to  June  30, 1911. 

The  greatest  dri^  which  can  be  carried  over  the  improved  channels 
June  30,  1909,  was  22.04  feet,  but  this  is  subject  to  cnange  consider- 
ably, the  mean  monthly  stage  for  November,  1908,  having  been  20.04 
at  this  place — ^Ballards  reef. 

For  effect  of  channel  improvements  on  freight  rates  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo  (page  753). 

GBNBBAL  IMPROYBMBNT. 

July  1, 1908,  balance  unexpended 1307,482.29 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       130,666.05 

July  1, 1909,  balance imexpended 176,816.24 

July  1, 1909,  outstanding  liabilities 38,762.00 

July  1, 1909,  balance  available 138,064.24 

July  1, 1909,  amount  covered  by  uncompleted  contracts 3, 222. 00 

Amoimt  (estimated)  required  t(xt  completion  of  existing  project 1, 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1911,  tGT  woAb  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

UVINOSTONB  OHANNBL. 

July  1, 1908,  balance  unexpended $2,061,181.10 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 3, 000, 000. 00 

5,061,181.10 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     1,893,598.11 

July  1,  1909,  balance  unexpended 3, 167, 582. 99 

July  1, 1909,  outstanding  liabilities 535,770.00 

July  1, 1909,  balance  available 2, 631, 812. 99 

July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 003, 168. 00 

Amount  (estimated)  required  for  completion  of  existing  project 1, 095, 950. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

00N80IJDATSD. 

July  1,  1908,  balance  unexpended $2,368,663.39 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 3, 000, 000. 00 

5,368,663.39 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      2,024,264.16 

July  1, 1909,  balance  unexpended 3, 344, 399. 23 

July  1, 1909,  outstanding liabilitiee 574,532.00 

July  1, 1909,  balance  available 2, 769, 867. 23 
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July  1,  1909,  amount  covered  by  uncompleted  contracts $3, 0O6, 3W.  00 

Amount  (estimated)  required  for  completion  of  existing  project 2, 395, 950.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1,260.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  N  N  14.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering  n/ivi- 
gation. — ^The  following  obstructions  were  completely  removed  during 
the  fiscal  year: 

Tug  /.  L.  Higgie  from  channel  in  Rouge  River,  Michigan,  total  cost $300. 00 

Steamer  Eliza  II.  Strong ,  in  Lake  Huron,  off  Lexington,  Mich.,  total  expend- 
itures during  fiscal  year,  $98.49 ;  outstanding  liabilities 843. 54 

The  work  of  removal  of  wreck  of  schooner  Harvey  BisseU  from 
Alpena  Harbor  and  of  steamer  Iron  Age  from  Lake  Erie  will  be  under- 
taken during  the  coining  fiscal  year. 

(See  Appendix  N  N  15.) 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    CLEVELAND, 

OHIO,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  John  Millis,  Corps  of 
Engineers.     Division  en^neer,  Col.  W.  L.  Fisk,  Corps  of  Engineers. 

/.  Toledo  Harbor y  Ohio. — The  harbor  of  Toledo  as  at  present 
developed  extends  from  the  head  of  Maumee  Bay  about  7  niiles  up 
the  Maumee  River. 

Originally,  in  the  bay,  the  least  depth  was  at  ordinary  lake  level 
8.5  feet,  with  a  prevailing  depth  of  12  feet,  while  in  the  river  the 
minimum  depths  were  14  feet. 

Li  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water,  in  the  oay  to  a  depth  of  12  feet.  The  project  was  amended 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through 
Maumee  Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200 
feet.  The  estimated  cost,  including  dikes  or  other  channel  protec- 
tions, was  $1,875,000. 

The  project  for  a  straight  channel  was  amended  in  1893  by  increas- 
ing the  width  of  outer  section,  about  3  miles  long,  to  300  feet.  Since 
1892  the  improvement  has  been  extended  to  mclude  the  Maumee 
River. 

The  total  amount  expended  on  ori^al  and  modified  projects  prior 
to  operations  under  existing  project  is  $1,624,695.45. 

Tne  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  and  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers,  1898,  pages  2693  to  2705,  inclusive.  It  provides  for  a 
channel  in  the  bay  and  river  400  feet  wide  and  21  feet  deep  to  Fassett 
Street  Bridge,  and  200  feet  wide  and  21  feet  deep  for  the  section  above 
the  bridge,  with  a  turning  basin  500  feet  wide  at  the  upper  end.  A 
dike  was  also  to  be  constructed  1,000  feet  in  length  between  the 
range   lights   in   the   bay.     The  estimated   cost   oi   the   work   was 
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$1,005,000.  A  continuing  contract  was  authorized  for  its  execution, 
the  limit  of  cost  beine  fixed  at  $950,000. 

The  work  contemplated  by  this  project  has  been  completed  with 
the  exception  of  the  channel  and  basin  above  the  Fassett  Street 
Bridge,  where  the  channel  has  a  width  of  only  100  feet. 

The  total  expenditure  under  the  existing  project  to  the  close  of 
the  fiscal  year  ending  June  30,  1909,  was  $974,187.92,  of  which 
amount  $141,215.58  was  for  maintenance  during  the  past  six  years. 

The  deepening  of  the  channel  in  the  bay  to  the  Wheeling  and  Lake 
Erie  Railroad  bridge  was  done  under  contract,  and  the  deepening 
of  the  river  above  by  the  U.  S.  dredge  Maumee.  The  dredging  under 
this  contract  was  completed  October  9,  1905,  a  total  of  5,854,456 
cubic  yards  having  been  removed. 

Dunng  the  past  year  the  U.  S.  dredge  Burton  excavated  145,760 
cubic  vards  of  material  from  the  Maumee  River  between  its  mouth 
and  the  Pennsylvania  Railway  bridge  and  16,971  cubic  yards  of 
material  from  the  outer  division  of  the  bay  channel,  all  at  a  cost  of 
$15,669.95. 

Dredging  in  the  northerly  200  feet  of  the  bay  channel  was  carried 
on  under  three  contracts,  all  dated  September  2,  1908. 

Under  the  first  of  these  contracts  78,596  cubic  yards  of  material 
was  removed  from  the  inner  division,  the  work  being  completed 
November  4;  12,270  cubic  yards  additional  was  removed  from  this 
division  between  November  5  and  November  13  under  a  subsequent 
agreement  with  the  contractor. 

The  second  contract  was  for  dredging  in  the  middle  division.  The 
amount  removed  was  80,727  cubic  yards.  The  contract  was  com- 
pleted November  13. 

The  third  contract  was  for  dredging  in  the  outer  division;  69,508 
cubic  yards  of  material  was  removed  up  to  November  14,  when  the 
contract  was  completed. 

The  result  of  these  expenditures  has  been  to  create  and  maintain 
a  channel  through  Maumee  Bay  and  River  400  feet  wide  and  20  feet 
deep  to  Fassett  Street  Bridge,  a  distance  of  15  miles,  and  to  a  width 
of  100  feet  and  depth  of  20  feet  for  1  mile  above  this  bridge.  The 
Maumee  River  is  also  navigable  for  launches  to  Perrysburg,  15  miles 
above  the  mouth. 

The  appropriation  recommended  will  be  applied  toward  mainte- 
nance of  existing  channel  to  keep  the  improvement  available. 

The  usual  variations  in  the  level  of  the  water  surface  during  the 
season  of  navigation  range  from  1  foot  above  to  2  feet  below  mean 
lake  level.  Extreme  fluctuations,  due  to  wind,  of  7.9  feet  above  to 
7.1  feet  below  mean  lake  level  have,  however,  been  observed  at  Toledo. 

Ihere  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at 
this  particular  harbor,  but  to  that  at  the  other  harbors  along  the 
lakes  and  the  improvements  in  the  connecting  channels,  as  well  as  to 
other  causes,  and  it  is  impracticable  to  determine  how  much  of  this 
reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Toledo  for  the  calendar  year  1908  amounted  to 
3,946,819  tons,  a  decrease  of  1,131,056  tons  from  that  reported  for 
the  calendar  year  1907. 
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July  1, 1908,  balance  unexpended $73,091.80 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 45,000.00 

118,091.80 
June  80,  1909,  amount  expended  during  fiscal  year,  for  maintenance  €i 
improvement 71, 165. 17 

July  1, 1909,  balance  unexpended 46,926.63 

July  1, 1909,  outstanding  liabilitiefl 1,794.88 

July  1, 1909,  balance  available 45,131.75 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  0  0  1.) 

f.  Port  Clinton  Harbor ^  Ohio. — ^The  harbor  of  Port  Clinton  is 
within  the  mouth  of  the  Portage  River.  This  river  flows  into  Lake 
Erie  at  a  point  about  13  miles  by  land  and  22  miles  by  water  west  of 
the  city  of  Sandusky.  In  its  natural  condition  the  depth  of  water 
on  the  bar  at  the  mouth  of  the  river  rarely  exceeded  5  feet  at  ordinary 
lake  level. 

The  orimnal  project  for  its  improvement  was  adopted  in  1871  and 
was  slightly  modified  in  1872  and  1873.  It  provideaforthe  construc- 
tion of  two  parallel  jetties  extending  outward  from  the  mouth  of  the 
river  to  a  depth  of  10  feet  in  the  lake,  at  an  estimated  cost  of  $90,000. 
These  were  built  of  timber  and  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
at  which  time  the  east  jetty  had  oeen  extended  2,180  linear  feet 
and  the  west  jetty  1,948  linear  feet.  These  lengths  were  thought 
sufficient  for  the  requirements  of  this  harbor,  and  in  1894,  at.  which 
time  a  total  expenditure  of  $71,949.86  had  been  made,  it  was  recom- 
mended that  tne  remainder  of  the  estimated  cost  of  executing  the 
project  ($21,000)  be  expended  for  necessary  repairs. 

The  project  since  1894  has  been  one  for  maintenance,  under  which 
$30,104.82  has  been  expended. 

The  result  of  these  expenditures  has  been  to  produce  a  channel 
about  10  feet  in  depth,  extending  for  one-half  mile  above  the  mouth 
of  the  Portage  River,  which  was  the  maximum  draft  that  could  be 
carried  Jime  30,  1909.  A  channel  of  6  feet  depth  extends  to  Oak 
Harbor,  12  miles  above  the  mouth  of  the  river. 

The  appropriation  recommended  will  be  applied  to  maintenance 
to  keep  the  iinprovement  available. 

The  project  has  had  little  effect  on  freight  rates,  as  the  commerce 
of  the  port  is  small. 

No  work  under  contract  has  been  done  at  Port  Clinton  during  the 
year. 

The  commerce  of  Port  Clinton  for  the  calendar  year  1908  amounted 
to  13,068  tons,  an  increase  of  2,217  tons  over  that  reported  for  the 
calendar  year  1907. 
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July  1, 1908,  balance  unexpended 10.71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 2,600.00 

2,600.71 
June  80,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         56.39 

July  1, 1909,  balance  unexpended 2,445.32 

July  1, 1909,  outstanding  liabilities 45. 00 

July  1, 1909,  balance  available 2,400.32 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 1,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  2.) 

S.  ScmduaJey  HarboTy  Ohio. — ^The  harbor  of  Sandusky  is  in  the 
lower  part  of  Sandusky  Bay,  along  the  city  front,  the  part  nearest  to 
the  laKe  being  about  2  miles  from  the  bar  which  divides  the  waters 
of  the  bay  from  those  of  the  lake.  In  its  natural  condition  the  depth 
was  only  such  as  the  bay  afforded,  which  was  about  10  feet  along  the 
city  front  and  from  9  to  12  feet  thence  to  the  lake,  at  ordinary  lake 
level. 

A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel  from  1,000  to  2,000  feet  in  width  near  its 
central  portion.  The  southern  bart  of  the  bar  is  called  ''Cedar 
Point''  and  the  northern  "Sand  roint."  Between  these  two  points 
the  currents  between  the  bay  and  the  lake  had  scoured  out  the  chui- 
nel  to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more. 

The  first  appropriation  was  made  for  a  survey  in  1826,  and  the  first 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a 
dam  to  close  a  breach  across  Sand  Point.  With  this  exception,  all 
the  improvements  made  previous  to  1896  consisted  in  deepening 
natural  channels  and  in  making  a  new  straight  channel  from  the  city 
front  to  Cedar  Point  and  in  removing  sand  and  bowlders  from  the 
dock  channel  along  the  city  front.  Natural  causes  since  1826  have 
washed  away  a  greater  part  of  Sand  Point. 

In  1896  and  subsequently  the  project  was  added  to  so  as  to  provide 
for  the  construction  of  narallel  jetties  of  stone  upon  mattress  founda- 
tions extending  from  Cedar  Point  and  Sand  Point  outward,  with  a 
view  to  confinmg  and  directing  the  flow  of  water  to  and  from  the 
bay.  Provision  was  also  made  for  the  construction  of  certain  spurs 
and  mattresses  for  the  protection  of  the  channel  near  Cedar  roint 
and  at  the  point  of  the  bar  near  the  light-house. 

Under  the  original  project  thus  modified  there  was  expended 
$477,149.09. 

The  present  project,  authorized  bv  the  river  and  harbor  act  of 
March  3,  1899,  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1898,  pages  2708  to  2716,  inclusive.  It  provides  for  an 
east  jetty  of  stone  upon  brush  mattresses  extending  from  Cedar  Point 
about  5,000  feet  into  the  lake;  for  a  west  jetty  5,500  feet  long  on  the 
opposite  side  of  the  channel,  about  750  feet  distant;  for  the  protec*- 
tion  of  the  crest  of  the  bar  and  shore  of  Sand  Point  with  a  low  dam 


Digitized  by  VjOOQIC 


784  REPORT  OF  THE   CHIEF  OF  ENGINEERS,  U.   S.  ARMY. 

of  brush  and  stone,  and  for  a  deflecting  dike  for  inner  bar  1,500  feet 
long  and  dredging  to  17  feet.  The  estimated  cost  was  $425,796,  of 
which  $317,796  was  for  permanent  works.  By  the  river  and  harbor 
act  of  June  13,  1902,  the  project  was  modified  so  as  to  provide  for 
dredging  a  channel  21  feet  deep  at  mean  lake  level  with  a  width  of 
400  feet  in  the  approaches  to  the  harbor  front  and  300  feet  in  the 
harbor  channel,  at  an  estimated  cost  of  $781,000,  as  described  in  the 
Report  of  Chief  of  Engineers,  1901,  pages  3270  to  3277,  inclusive. 
The  estimated  cost  of  the  entire  project  as  revised  in  1903  was 
$1,135,000. 

The  act  of  March  3,  1905,  modified  the  project  by  omitting;  there- 
from the  excavation  of  rock  other  than  that  already  provided  for  by 
contract  in  the  dock  channel  and  fixed  the  limit  of  expenditures  at 
$815,000.  Continuing  contracts  in  excess  of  cash  appropriations  were 
authorized  by  the  same  act  to  the  amount  of  $480,000,  of  which 
$130,000  remains  to  be  appropriated.  The  act  of  March  2,  1907, 
restored  this  work  of  rock  removal  to  the  project  and  appropriated 
$125,000  for  maintenance  and  continuing  tne  improvement.  In  the 
interim  the  city  of  Sandusky  had  removed  considerable  rock  from  the 
channel. 

The  total  expenditures  under  the  present  project  for  improving 
Sandusky  Harbor  to  June  30,  1909,  is  $602,004.90,  of  which  amount 
$27,403.48  was  for  maintenance  diuring  the  past  six  years.  Prior  to 
that  time  the  amounts  expended  for  works  of  improvement  and  for 
maintenance  were  so  involved  that  it  would  be  impracticable  to  sepa- 
rate them. 

Under  the  appropriation  of  $125,000  in  the  river  and  harbor 
act  of  March  2,  1907,  a  contract  is  in  force  for  the  removal  of  rock  in 
the  dock  channels.  During  the  past  year  under  this  contract  there 
has  been  removed  93,387  cubic  yards  of  material.  A  portion  of  the 
rock  removed  was  deposited  in  the  extension  of  the  east  jetty,  where 
it  can  be  used  for  tne  building  up  of  this  protection.  Tlie  U.  S. 
dredge  Burton  worked  in  the  outer  channel  from  November  25  to 
December  4,  removing  16,907  cubic  yards  of  material  at  a  cost  of 
$1,055.92. 

The  result  of  these  expenditures  has  been  to  create  a  channel  300 
feet  wide  and  21^  feet  deep  through  the  outer  bar,  400  feet  wide 
and  20}  feet  deep  to  the  city  front,  and  160  to  300  feet  wide  and  20 
feet  deep  along  the  city  front  to  the  Short  Line  docks,  completing 
99  percent  of  the  work  now  under  contract.  The  project  as  a  whole 
is  regarded  as  about  70  per  cent  completed. 

There  is  at  present,  however,  some  shoaling  which  reduces  the 
available  width  to  a  minimum  of  200  feet  through  the  outer  bar  and 
to  a  minimum  of  250  feet  in  the  channel  between  the  outer  bar  and 
the  city  front. 

The  appropriation  recommended  will  be  appUed  to  maintenance  to 
keep  the  improvement  available. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

There  is  a  general  depth  of  10  feet  in  Sandusky  Bay  to  the  mouth 
of  the  Sandusky  River,  14  miles  above  the  city,  and  of  8  feet  in  the 
river  to  Fremont,  Ohio,  18  miles  above  its  mouth,  but  there  is  prac- 
tically no  navigation  above  Sandusky.     The  usual  variation  in  the 
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level  of  the  water  surface  is  the  same  as  at  Toledo,  with  extreme 
fluctuations  of  5  feet  above  and  below  mean  lake  level. 

The  receipts  and  shipments  at  the  harbor  of  Sandusky  for  the 
calendar  year  1908  amounted  to  1,295,474  tons,  a  decrease  of  944,387 
tons  from  that  reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  unexpended $281,416.83 

June  30,  1909,  amount  exx>ended  during  fiscal  year: 

For  works  of  improvement $65, 650.  80 

For  maintenance  of  improvement 2, 728. 02 

68, 378. 82 

July  1,  1909,  balance  unexpended .  •. 213, 038. 01 

July  1,  1909,  outstanding  liabilities 8, 341. 22 

July  1, 1909,  balance  available 204, 696.  79 

July  1,  1909,  amount  covered  by  uncompleted  contracts 11, 167. 65 

Amount  (estimated)  required  for  completion  of  existing  project 135, 000^00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

Suomitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  3.) 

^.  Huron  Harbor ^  Ohio, — This  harbor  is  situated  at  the  mouth  of 
Huron  River.  In  its  natural  condition  the  entrance  was  practically 
closed  by  a  sand  bar. 

The  first  project  for  its  improvement  was  adopted  in  1826  and  pro- 
vided for  the  construction  of  two  parallel  Jetties  140  feet  apart,  ex- 
tending outward  from  the  river  banks.  These  jetties  were  lengthened 
from  time  to  time  and  repaired  as  required,  and  the  channel  was 
finally  deepened  by  dredging. 

The  total  amount  expended  upon  these  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30,  1905,  was  $269,789.07. 

The  present  project  for  the  improvement  of  this  harbor  was  autlior- 
ized  by  the  river  and  harbor  act  of  March  3.  1905.  It  is  based  upon  a 
survey,  plan,  and  estimate  called  for  by  tne  river  and  harbor  act  of 
June  13,  1902,  and  is  published  in  full  in  the  Report  of  the  Chief  of 
Engineers  for  1904,  pages  3209  to  3218,  inclusive. 

It  provides  for  rebuilding  580  feet  of  the  west  jetty,  extending  it  240 
feet,  and  constructing  a  pierhead  50  feet  square  at  its  outer  end;  for  a 
second  pierhead  of  the  same  dimensions  and  300  feet  easterly  from  it ; 
for  a  jetty  or  breakwater  extending  from  this  east  pierhead  to  a  point 
on  shore  1,200  feet  easterly  from  tne  channel;  for  the  removal  of  the 
old  east  jetty;  and  for  the  dredging  of  the  channel  and  a  part  of  the 
shelterea  area  to  a  depth  of  21  feet  below  mean  lake  level. 

In  the  spring  of  1904  it  was  necessary  to  make  an  allotment  of 
$40,000  from  the  river  and  harbor  act  of  April  28,  1904,  for  the  main- 
tenance of  tliis  harbor.  This  money  has  been  expended  in  rebuilding 
about  490  linear  feet  of  the  shoreward  end  of  the  west  jetty,  which 
was  in  such  a  ruinous  condition  that  it  threatened  to  give  way  and  to 
involve  the  destruction  of  the  channel.  This  extension  directly 
advanced  the  project  and  diminished  proportionally,  the  amount 
required  for  its  completion. 
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The  river  and  harbor  act  of  March  3,  1905,  appropriated  $68,500 
and  authorized  contracts  to  be  entered  into  for  $200,000  more  for  the 
completion  of  the  new  projects.  Of  this  latter  sum  all  but  $3,000 
has  now  been  appropriated. 

The  work  contemplated  in  the  latest  project  has  been  completed, 
with  the  exception  or  a  small  amount  of  dredging  in  the  sheltered  area. 

The  excavation  necessary  in  connection  with  the  execution  of  the 
project  and  for  maintenance  of  channel  has  been  done  during  the  past 
year  by  the  U.  S.  dredge  Maumee;  65,986  cubic  yards  of  material  was 
removed  from  the  sheltered  area,  at  a  cost  of  $10,632.95. 

The  amount  expyended  under  tne  existing  project  to  June  30,  1909, 
-was  $248,461.68,  of  which  amount  $10,471.31  was  for  maintenance. 

The  result  of  these  expenditures  has  been  to  obtain  a  channel  200 
feet  wide  and  21  feet  deep  at  mean  lake  level  through  the  outer  bar 
and  jettied  channel  for  a  distance  of  three-fourths  of  a  mile.  The 
project  is  regarded  as  99  per  cent  completed. 

A  channel  8  feet  deep  extends  to  Milan,  8  miles  above  the  mouth, 
but  there  is  practically  no  navigation  on  this  part  of  the  river. 

The  appropriation  recommended  will  be  applied  to  maintenance  to 
keep  the  miprovement  available. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  mu(£  of 
this  reduction  is  due  to  this  particular  improvement. 

The  commerce  for  Huron  Harbor  for  the  calendar  year  1908 
amounted  to  1,167,574  tons,  a  decrease  of  1,153,881  tons  from  that 
reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  unexpended $57, 315. 09 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $9, 599. 66 

For  maintenance  di  improvement 7, 165. 80 

16,765.46 

July  1, 1909,  balance  unexpended 40, 549. 63 

July  1,  1909,  outstanding  liabilities 442. 70 

July  1, 1909,  balance  available 40,106.93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  O  O  4.) 

6.  Vermilion  HarboTy  Ohio. — ^Vermilion  Harbor  is  at  the  mouth  of 
Vermilion  River,  which  empties  into  Lake  Erie  about  20  miles  east- 
ward from  Sandusky. 

The  improvement  of  this  harbor  was  first  undertaken  in  1836, 
when  an  appropriation  of  $10,000  was  made  for  the  purpose.  The 
original  project  provided  for  parallel  jetties  extending  outward  to  12 
feet  of  water  in  the  lake.  The  jetties  were  built,  But  the  current 
only  sufficed  to  maintain  a  channel  of  about  7  feet  depth  across  the 
bar  at  ordinary  lake  level. 

In  the  natural  condition  of  the  harbor  there  was  only  about  2  feet 
of  water  at  this  place.     Dredging  was  accordingly  resorted  to  and 
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the  project  enlarged  to  provide  for  a  depth  of  14  feet  of  water.  This 
invmved  the  removal  or  rock,  and  the  project  was  never  fully  exe- 
cuted. 

The  total  amount  of  money  expended  on  the  original  project  is 
$133,277.65. 

No  work  has  been  done  under  contract  at  Vermilion  during  the 
past  year. 

The  amoimt  expended  on  the  existing  project  for  maintenance  to  ' 
June  30,  1909,  was  $29,964.13. 

The  result  of  these  expenditures  has  been  to  provide  a  channel  12 
feet  deep  to  the  inner  end  of  the  piers.  A  channel  of  8  feet  extends 
to  the  Lake  Shore  Railway  bridge,  one-half  mile  above.  The  water- 
surface  fluctuations  are  similar  to  those  at  Huron  or  Lorain.    . 

The  appropriation  recommended  will  be  appUed  to  maintenance 
to  keep  the  improvement  available. 

Tlie  improvement  has  had  Uttle  effect  on  freight  rates,  as  the  ton- 
nage of  the  port  is  small. 

The  receipts  and  shipments  for  the  calendar  year  1908  amounted 
to  1,355  tons,  a  decrease  of  254  tons  from  that  reported  for  the 
calendar  year  1907. 

July  1, 1908,  balance  unexpended $155.82 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved  Biarch 
3,1909 2,000.00 

2, 155. 82 
Jime  30,  1909,  amoimt  expended  during  fiscal  year,  for  maintenance  of  im- 
provement       119.95 

July  1, 1909,  balance  unexpended 2,035.87 

July  1,  1909,  outstanding  liabilitie? .40 

July  1, 1909,  balance  available 2,035.47 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  6.) 

6.  Lorain  Harbor ,  Ohio. — ^This  harbor  is  within  the  mouth  of  Black 
River,  where  it  enters  Lake  Erie,  25  miles  west  of  Cleveland.  In  its 
natural  condition  the  depth  of  water  at  the  mouth  of  this  river  at 
ordinary  lake  level  did  not  exceed  3  feet,  but  the  river  itself  was 
navigable  for  a  distance  of  3  miles  from  its  mouth  for  all  vessels  then 
in  use  upon  the  lake. 

The  first  project,  adopted  in  1828,  provided  for  the  construction  of 

f>arallel  piers  200  feet  apart,  running  out  to  a  depth  of  16  feet  in  the 
ake.  This  project  was  modified  in  1873  and  1880.  The  piers  have 
been  rebuilt  and  extended  from  time  to  time,  to  keep  pace  with 
increasing  requirements,  and  dredging  has  been  resorted  to  to  secure 
a  greater  depth  than  the  natural  currents  would  afford.  The  amount 
expended  on  this  project  was  $292,202.88. 

The  present  pi]oject  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899.  Ine  project  in  detail  is  given  in  full  in  the  Annual 
Report  of  Chief  of  Engineers  for  1898,  pages  2718  to  2724,  inclusive. 
It  provides  for  the  construction  of  two  rubble-mound  breakwaters 

Digitized  by  VjUU*^ IC 


788  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  B,  ARMY. 

conyerging  toward  the  lake,  having  an  opemng  between  them  at 
their  outer  extremities  500  feet  in  width  and  in  prolongation  of  the 
axial  line  of  the  jettied  channel.  It  also  provides  for  repairing  the 
jetties  and  for  dredging  the  protected  areas  to  a  depth  of  20  feet. 
The  estimated  cost  is  $695,500. 

The  total  expenditure  authorized  by  the  river  and  harbor  act  of 
March  3,  1899,  was  $650,000,  but  that  amount  not  being  sufficient  to 
secure  the  completion  of  the  work  at  such  prices  as  could  be  obtained 
by  advertisement,  special  authority  was  given  in  the  river  and  harbor 
act  of  June  6,  1900,  to  enter  into  contract  for  such  portion  of  the 
work  as  the  funds  available  would  allow,  at  a  cost  not  to  exceed  a  10 
per  cent  increase  over  the  original  estimates,  and  the  funds  required 
therefor  were  appropriated  in  the  river  and  harbor  act  approved 
March  3,  1905,  and  simdry  civil  acts  of  March  3,  1905,  and  June  30, 
1906.  The  act  of  March  2,  1907,  authorized  the  expenditure  of 
$15,000  in  dredging  the  easterly  side  of  Black  River  from  the  inner 
end  of  the  easterly  government  pier  to  East  Erie  Avenue  Bridge. 

The  river  and  harbor  act  of  March  3,  1909,  provided  for  the  expen- 
diture of  funds  already  appropriated  or  authorized  for  the  extension 
of  the  west  arm  of  the  breakwater  to  or  toward  the  shore. 

Under  various  contracts  the  east  and  west  piers  have  been  entirely 
rebuilt,  two  breakwaters  have  been  built,  the  western  one  1,800  feet 
long,  tne  eastern  one  1,500  feet  long,  and  pierheads  have  been  con- 
structed at  the  entrance  of  the  outer  harbor. 

There  has  been  expended  imder  the  new  project  to  June  30,  1909, 
$652,637.40,  of  which  amoxmt  during  the  past  six  years  $27,971.58 
was  for  maintenance.  Prior  to  that  time  tne  amoimts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  this  expenditure  a  channel  has  been  dredged  to  a  depth  of  20 
feet  between  the  piers  and  for  1,000  feet  beyond.  The  east  pier, 
1,003.5  feet  long,  and  the  west  pier,  1,765  feet  long,  have  been  entu^ 
rebuilt.  The  east  pierhead  and  east  breakwater  were  completed 
August  4,  1908,  providing  a  west  breakwater  1,800  feet  long  and  an 
east  breakwater  1,500  leet  long,  with  pierheads  at  their  out^ 
extremities. 

The  U.  S.  dredge  Maumee  was  engaged  from  July  17,  to  September 
3  in  dredging  the  easterly  side  of  Black  River  from  the  inner  «id  of 
the  government  pier  to  the  East  Erie  Avenue  Bridge  imder  a  project 
approved  March  27, 1907 ;  41,760  cubic  yards  of  material  was  removed, 
at  a  cost  of  $4,901.91. 

The  project  is  95  per  cent  completed.  A  channel  21  feet  deep 
below  mean  lake  level  also  extends  up  the  river  to  the  steel  plant,  3 
miles  above  the  mouth,  and  is  maintained  by  local  authorities. 

The  appropriation  recommended  will  be  applied  to  maintenance  to 
keep  the  improvement  available. 

The  water-surface  fluctuations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Lorain  for  the  calendar  year  1908  amoimted  to 
4,399,350  tons,  a  decrease  of  331,070  tons  from  that  reported  for  the 
calendar  year  1907. 
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July  1,1908,  balance  unexpended 1154,120.84 

June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement .* $28,  707, 80 

For  maintenance  of  improvement 6, 968. 95 

35,676.75 

July  1, 1909,  balance  unexpended 118,444.09 

July  1,  1909,  outstanding  liabilities 93.51 

July  1, 1909,  balance  available 118,350.58 

Amount  that  can  be  profitably  expended  in  fi-r.il  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive' of  the  balance  unex- 
pended July  1,  1909 5, 000. 00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  6.) 

7.  Glevdand  Harbor,  Ohio, — Originally  Cleveland  Harbor  was 
simply  the  mouth  of  Cuyahoga  River,  in  which  the  water  was  shoal 
and  sometimes  the  entrance  was  entirely  closed  to  boats  by  the 
sand.  The  first  improvement  was  undertaken  in  1825,  and  the 
plan  contemplated  straightening  the  channel  and  making  it  perma- 
nent by  side  jetties.  The  channel  was  dredged  when  n^essaiy. 
The  total  expenditure  under  this  plan  was  $346,244.84. 

In  1875  a  project  was  adopted  for  a  breakwater  of  timber  cribs  in 
6  fathoms  of  water.  The  west  breakwater  was  commenced  in  1876 
and  completed  in  1883,  a  total  length  of  7,130  feet.  The  east  break- 
water was  commenced  in  1888  and  continued  at  interval  until  1893, 
when  its  length  was  2,494.5  feet.  In  1895  an  opening  of  200  feet  was 
made  in  the  shore  arm  of  the  west  breakwater  as  a  sanitary  measure. 

In  1896  Congress  authorized  the  completion  of  the  improvement 
at  a  total  estimated  cost  not  to  exceed  $1,354,000,  in  accordance  with 
a  project  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  pages  2949  to  2953,  inclusive.    This  project  involved  the  com- 

f>letion  of  the  east  breakwater,  covering  an  extension  of  about  3,000 
eet;  removing  superstructure  of  the  old  west  breakwater  to  a  depth 
of  2  to  3  feet  below  water  level  and  replacing  it  with  a  superstructure 
of  concrete  masonry;  reenforcing  the  cribs  below  the  masonry; 
sheathing  the  face  or  the  east  breakwater;  removing  and  rebuilding 
the  east  and  west  piers  and  widening  the  mouth  of  the  river.  A 
continuous  contract  for  the  work  was  authorized. 

In  1899  a  project  was  prepared,  and  was  authorized  by  the  river 
and  harbor  act  of  that  year,  for  deepening  the  channel  and  sheltered 
area  by  dredging  to  a  depth  of  21  feet.  Tnis  project  was  enlarged  by 
the  act  of  June  13,  1902,  to  permit  the  dredging  to  be  carried  to  a 
depth  of  26  feet.  The  estimated  cost  of  the  work  was  $478,400.  (See 
Annual  Report  of  the  Chief  of  Engmeers  for  1899,  pp.  3076  to  3078, 
inclusive,  for  project,  and  p.  3061  for  estimate  as  revised.) 

The  river  and  haroor  act  of  June  13,  1902,  authorized  a  further 
modification  of  the  project  by  providing  for  improving  and  enlarging 
the  entrance  to  the  harbor  and  for  extending  the  breakwater  east- 
ward to  Gordon  Park,  in  the  city  of  Cleveland,  a  distance  of  about 
16,000  feet,  at  a  total  estimated  cost  of  $4^481,456.  This  project  is 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
pages  3277  to  3299,  inclusive.    The  act  authorized  an  expenditure  of 
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S2,800,000^  of  which  $100,000  is  yet  to  be  appropriated;  but  this 
authorization  was  increased  by  $900,000  in  the  river  and  harbor  act 
of  March  2,  1907;  of  which  $600,000  is  yet  to  be  appropriated.  This 
act  also  appropriated  $98,000  for  the  construction  of  a  GrOYemment 
dock  at  the  foot  of  Erie  street  in  the  city  of  Cleveland,  in  accordance 
with  plan  printed  in  House  Document  No.  270,  Fifty-ninth  Congress, 
second  session,  contingent  upon  the  consent  of  the  Cleveland  Yacht 
Club,  which  holds  a  lease  of  this  frontage. 

The  existing  project  for  improving  Cleveland  Harbor,  Ohio,  is 
therefore  a  combmation  of  those  authorized  by  the  acts  of  1875,  1896, 
1899,  1902,  and  1907. 

There  has  been  expended  on  this  project  to  June  30, 1909,  $5,523,- 
698.53,  of  which  amount  $508,259.72  was  for  maintenance  during 
the  past  six  years.  Prior  to  that  time  the  amounts  expended  for 
worl^  of  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

With  this  expenditure  the  mouth  of  the  river  has  been  widened, 
the  east  and  west  piers  rebuilt  and  capped  with  concrete,  with  the 
exception  of  a  small  amoimt  of  jetty  extension  and  dredging  near 
the  mouth  of  the  Cuyahoga  River  and  south  of  the  Lake  Shore  Rail- 
way bridge,  which  has  not  been  carried  out  because  the  United  States 
has  been  unable  to  obtain  title  to  the  land  which  would  have  to  be 
dredged  away.  The  sui>erstructure  of  the  west  breakwater  has  been 
removed  and  replaced  by  concrete  masonry,  and  the  lake  face  of  the 
cribs  protected  with  riprap.  The  old  east  breakwater  has  been  re- 
pairea  and  extended  as  provided  for  in  the  project  of  1896,  with  the 
exception  of  about  270  feet,  which,  being  a  portion  of  the  shore  arm, 
was  not  built  on  accoimt  of  the  modifications  in  the  river  and  harbor 
act  of  June  13,  1902,  which  rendered  its  construction  unnecessaiy. 

The  work  at  the  new  entrance  was  completed  October  6.  This 
consists  of  two  pierheads,  two  projecting  breakwaters,  and  rubble- 
mound  protection  for  the  old  structure.  The  western  division  of  the 
east  breakwater  extension  was  completed  October  27,  1908,  the 
eastern  division  is  85  per  cent  complete,  and  work  imder  a  contract 
dated  January  14,  1909,  for  the  new  extension  eastward  is  18  per 
cent  complete. 

Construction  of  the  wharf  at  the  foot  of  East  Ninth  street  was  com- 
menced June  1,  1909. 

From  1899  to  1904,  766,928  cubic  yards  of  material  was  excavated 
in  the  harbor,  at  a  cost  of  $115,000;  but,  as  shown  by  the  annual 
report  of  the  district  en^eer  for  1904,  the  deposit  which  took  place 
over  this  area  during  this  period  has  equaled  or  exceeded  the  amount 
of  material  removed,  and  the  work  done  therefore  must  be  regarded 
simply  as  maintenance  work  and  not  in  advancement  of  the  project. 

A  contract  for  dredging  in  the  basin  was  completed  November  24. 
Under  this  contract  801,628  cubic  yards  of  material  was  removed. 

As  a  result  of  these  expenditures  a  navigable  channel  25  feet  in 
depth  has  been  provided  at  the  mouth  of  the  river  and  a  large  outer 
harbor  constructed  which  is  available  for  docks  and  anchorage.  The 
project  as  a  whole  is  regarded  as  80  per  cent  completed. 

The  amount  recommended  to  be  appropriated  will  be  applied  to 
building  pierheads,  east  entrance,  and  shore  arm  of  the  east  break- 
water. 
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Cuyahoga  River  has  a  navigable  depth  of  20  feet  to  Jefferson  street, 
4  miles  above  its  mouthy  and  16  feet  for  1^  miles  farther,  and  is  main- 
tained by  local  authorities. 

There  has  been  a  marked  reduction  in  freight  rates  since  the 
project  was  inaugurated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  for  Cleveland  Harbor  for  the  calendar  year  1908 
amounted  to  10,159,170  tons,  a  decrease  of  2,713,278  tons  from  that 
reported  for  the  calendar  year  1907. 

The  usual  variation  in  the  level  of  the  water  surface  during  the 
season  of  navigation  is  from  1  foot  above  to  2  feet  below  mean  lake 
level.    Fluctuations  due  to  wind  are  about  2  feet. 

UNDSR  CONTRACTS,  BTO.,  AUTHOBUXD  BY  ACT  OV  JUNK  3,  1896. 

July  1, 1908,  balance  unexpended $45,484.84 

July  1, 1909,  balance  unexpended 45,484.84 

MAINTBNANOS   (DRBDOIKO)  AND  CONTINUING  mPROVBMBNT. 

July  1, 1908,  balance  unexpended $104,791.17 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       47,007.48 

July  1, 1909,  balance  unexpended 57, 783. 69 

July  1, 1909,  outstanding  liabilities 23. 96 

July  1, 1909,  balance  available 57, 759. 73 

Amount  (estimated)  required  for  completion  of  existing  project 208, 000. 00 

WHARF  ROOM. 

July  1, 1908,  balance  unexpended $98,000.00 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  « 67.08 

July  1,  1909,  balance  unexpended 97, 942. 92 

July  1, 1909,  outstanding  liabilities 171.20 

July  1, 1909,  balance  available 97,771.72 

July  1, 1909,  amount  covered  by  uncompleted  contracts 83,735.00 

NBW  BNTRANOB,  BRBAKWATBR  RXTBNBION,  BTC.,  ACTS  OV  JUNB  13,  1902,  AND  MARCH 

2,1907. 

July  1, 1908,  balance  unexpended $672,040.99 

Amoimt  appropriated  by  sundry  civil  act  approved  March  4,  1909 337, 500. 00 

1,009,540.99 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       472,029.04 

July  1,  1909,  balance  imexpended 537,511. 95 

Julyl,  1909,  outstanding  liabilities 55,194.15 

July  1, 1909,  balance  availabl© 482,817.80 
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July  1,  1909,  amount  covered  by  uncompleted  contracts ^  010, 433. 09 

Amount  (estimated)  required  for  completion  of  existing  project 1, 481, 456. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  tmexpended 
July  1,1909 •194,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897. 

CONSOUDATBD. 

July  1,  1908,  balance  unexpended 1920,317.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 337, 500. 00 

1,257,817.00 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       519, 093.  eo 

July  1,  1909,  balance  unexpended 738,723.40 

July  1,  1909,  outstanding  liabilities 55,389.31 

July  1, 1909,  balance  available 683,334.09 

July  1,  1909,  amount  covered  by  uncompleted  contracts 1, 094, 168. 09 

Amount  (estimated)  required  for  completion  of  existing  project 1, 684, 456. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 a  194, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jun6 
4,  1897. 

(See  Appendix  0  0  7.) 

8.  Fairport  Harbor,  Ohio. — This  harbor  is  situated  at  the  mouth 
of  Grand  River,  30  miles  east  of  Cleveland.  Before  the  improve- 
ment was  undertaken  the  depth  across  the  bar  at  the  mouth  of  the 
river  was  variable. 

The  first  improvement  was  undertaken  in  1825,  and  the  original 

Eroject  provided  for  the  construction  of  parallel  jetties  of  cribwork 
lied  with  stone,  placed  about  200  feet  apart  and  extending  outward 
across  the  bar  and  into  the  lake.  The  jetties  were~  extended  from 
time  to  time  until  the  west  jetty  attained  a  length  of  2,370  feet  and 
the  east  jetty  1,765  feet  from  tne  original  shore  line.  These  jetties 
have  been  repeatedly  repaired  and  rebuilt  as  necessities  required,  and 
the  channel  has  been  deepened  and  dredged  many  times. 

By  the  river  and  harbor  act  of  Jime  3,  1896,  the  existing  project  for 
this  improvement  was  adopted.  This  project  is  described  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  2956  to  2958,  inclu- 
sive, and  provides  for  the  construction  of  two  Breakwaters  converging 
toward  the  lake,  the  outer  ends  being  in  deep  water,  and  sufficient 
space  beingleft  between  them  to  afford  an  easy  entrance  to  the  jettied 
cnannel.  The  breakwaters  were  to  terminate  in  pierheads  50  feet 
square,  the  west  breakwater  to  have  a  length  of  2,050  feet  and  the 
east  breakwater  1,350  feet.  The  estimated  cost  of  the  work,  includ- 
ing dredging  between  the  breakwaters  to  a  depth  of  20  feet,  was 
$510,000,  which  was  revised  to  $585,000  in  1900.  (See  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pp.  4071--4072.) 

a  Of  this  amount,  $100,000  is  under  the  continuing-contract  authorizatiion  made  in 
the  river  aud  harbor  act  approved  June  13,  1902,  and  $94,000  under  act  of  March  2, 
1907. 
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A  further  modification  of  the  project  occurs  in  the  river  and  harbor 
act  of  March  3,  1905,  which  provides  that  the  westerlv  arm  of  the 
breakwater  may  be  extended  to  a  point  at  or  near  the  shore,  the 
expense  thereof  to  be  paid  from  the  appropriations  therein  and  tnere- 
totore  made.    The  estmiated  cost  of  tins  extension  was  $120,000. 

The  total  expenditures  to  Jime  30,  1899,  on  the  original  project, 
were  $368,940.09. 

The  river  and  harbor  acts  of  June  13,  1902,  and  March  3,  1905, 
provided  not  only  for  continuing  existing  project  but  for  maintenance 
of  the  old  work.  From  the  various  appropriations  since  1899  there 
have  been  expended  $196,167.25  in  repairs  to  old  piers  and  dredging. 
With  these  funds  580  linear  feet  of  the  shoreward  end  of  the  east 
jetty  was  completely  rebuilt  of  timber  cribs  witii  a  concrete  top,  and 
570  linear  feet  of  the  west  jetty  was  extensively  repaired  with  tongued 
and  grooved  piling  below  the  water  and  with  concrete  and  stone 
above,  and  the  outer  portion  of  both  jetties  was  protected  below 
water  by  a  sheathing  of  hard-wood  plank,  and  the  wooden  super- 
structure was  completely  repaired. 

With  the  funds  available  for  continuing  the  improvement,  828 
linear  feet  of  the  shoreward  end  of  the  west  breakwater,  as  pro- 
vided for  in  the  report  of  1896,  has  been  built,  extending  to  the  shore. 
The  work  of  extending  the  west  breakwater  1,000  feet  lake  ward  and 
for  the  construction  of  a  pierhead  at  its  outer  end  is  in  progress 
under  contract.    This  work  is  about  65  per  cent  complete. 

There  has  been  expended  on  the  existing  project  to  June  30,  1909, 
$504,540.89,  of  which  amount  $125,358.32  was  for  maintenance 
during  the  past  six  years.  Prior  to  that  time  the  amounts  expended 
for  works  oi  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

The  water  surface  variations  are  similar  to  those  of  Cleveland. 

The  amoimt  recommended  to  be  appropriated  will  be  applied  to 
building  the  east  arm  outer  breakwater. 

The  result  of  these  expenditures  has  been  to  obtain  a  channel  20 
feet  deep  at  mean  lake  level  across  the  bar  at  the  mouth  of  the  river 
and  to  protect  the  entrance  from  westerly  storms.  The  project  is 
regardeci  as  about  55  per  cent  completed. 

There  has  been  a  marked  reauction  in  freight  rates  since  the 
project  was  inaugiirated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Fairport  Harbor  for  the  calendar  year  1908 
amounted  to  2,302,275  tons,  a  decrease  of  1,021,220  toi»  from  that 
reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  unexpended |155, 614.  63 

Amount  allotted  from  appvopriation  by  river  and  harbor  act  approved 
March  3, 1909 6,000.00 

160,614.63 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $74, 929. 20 

For  maintenance  of  improvement 2, 850. 26 

77, 779. 46 

July  1, 1909,  balance  unexpended 82, 835. 17 

July  1, 1909,  outrtanding  liabilities 18, 190  09 

July  1, 1909,  balance  available 69,645.08 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $61,  <{36.  ^ 

Amount  (estimated)  required  for  completion  oi  existing  project 245,  OOa  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 245,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  ci 
June  4,  1897. 

(See  Appendix  O  O  8.) 

9.  Ashtahda  Harbor,  Ohio, — This  harbor  is  situated  at  the  mouth 
of  the  Ashtabula  River  56  iniles  east  of  Cleveland.  In  its  natural 
condition  the  mouth  of  the  river  was  obstructed  by  a  bar  uj>on  which 
the  depth  of  water  varied  according  to  weather  conditions.  The 
^atest  depth  on  the  bar  that  could  prevail  was  9  feet,  at  ordinary 
uike  level,  this  being  the  distance  to  the  underlying  rock  near  the 
shore  line. 

The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1826  and  provided  for  the  construction  of  two  parallel 
jetties  extending  outward  into  the  lake.  These  jetties  have  been  built 
and  repaired  from  time  to  time  and  extended  farther  into  the  lake, 
and  the  channel  has  been  deepened  by  dredging  to  meet  the  increas- 
ing demands  of  commerce,  the  project  being  modified  accordingly. 

The  total  amount  expended  on  the  orimneJ  project  was  S565, 192.27. 

The  existing  project  was  adopted  under  the  authority  of  the  river 
and  harbor  act  of  1896  and  is  described  in  the  Report  of  the  Chief  of 
Engineers  for  1896.  pages  3122  to  3216,  inclusive,  and  provides  for 
the  construction  or  two  breakwaters,  each  1,600  reet  long,  and  two 
pierhead  cribs,  at  an  estimated  cost  of  $466,000.  This  plan  was 
modified  as  explained  in  the  Annual  Rejxort  of  the  Chief  of  Engineers 
for  1896,  pages  2963  and  2964,  to  provide  a  west  breakwater  1,800 
feet  lon^  ana  an  east  breakwater  1,200  feet  long. 

The  nver  and  harbor  act  of  March  3, 1899.  authorized  a  continuous 
contract  to  be  made  for  the  construction  or  these  breakwaters,  at  a 
cost  not  to  exceed  S430,000.    - 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture of  the  unexpended  balance  on  hand  to  the  credit  of  the  improve- 
ment for  the  extension  of  the  west  breakwater  to  a  point  at  or  near 
the  shore,  and  the  funds  have  been  appUed  toward  tne  prolongation 
of  the  west  breakwater  1,300  feet. 

Work  under  a  contract  for  constructing  the  east  and  west  break- 
waters was  completed  August  17. 

Bids  have  been  received  for  a  further  extension  of  the  west  break- 
water and  for  necessary  reenforcement  to  the  timber  crib  portion  of 
that  structure. 

The  amount  expended  on  the  existing  project  to  June  30,  1909^  is 
1757,209.84,  of  which  amount  $20,897.77  was  for  maintenance  during 
the  past  six  years.  Prior  to  that  time  the  amounts  expended  for 
works  for  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

The  project  is  regarded  as  96  per  cent  complete. 

In  1904  the  Secretary  of  War,  under  authority  of  law,  gave  per- 
mission to  the  Pittsburgh,  Youngstown  and  Ashtabula  Railroad  Com- 
pany to  completely  remove  the  west  jetty  and  to  replace  the  same  by 
a  bulkhead  60  feet  farther  to  the  west,  thus  increasing  the  width  of 
the  channeL 
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A  descriDtion  of  this  improvement  is  contained  in  the  Annual 
Report  of  tne  Chief  of  Engineers  for  1908,  page  758. 

In  May,  1906,  authority  was  also  panted  by  the  Secretary  of  War 
to  the  Lake  Shore  and  Michigan  Soumem  Railway  Company  to  make 
certain  improvements  on  the  easterly  side  of  the  river.  Tfie  railway 
company  has  taken  possession  of  the  east  pier  and  extended  it  north- 
ward 720  feet;  thence  it  is  extended  about  900  feet  easterly;  thence 
southward,  meeting  the  property  of  the  railway  company.  The 
inclosure,  about  16  acres,  nas  been  filled  to  the  level  or  the  docks, 
about  3,350  feet  of  crib  dock  has  been  completed,  and  a  second  fill  of 
20  acres  to  eastward  has  been  built  up.  The  government  east 
breakwater  affords  but  partial  protection  to  these  new  docks.  The 
railroad  company  has  been  authorized  to  extend  the  east  breakwater 
to  protect  its  docks.  Work  on  this  improvement  was  begun  in  June, 
1906,  and  1,100  feet  of  the  breakwater  is  completed.  The  east  basin 
and  slip  have  been  dredged  to  a  depth  of  23  ^  feet. 

As  a  result  of  these  expenditures  the  depth  across  the  bar  at  the 
mouth  of  the  river  has  been  increased  to  20  feet  and  an  outer  harbor 
has  been  provided.  A  20-foot  channel  extends  up  the  river  1^  miles 
abov«  its  mouth  and  is  maintained  by  the  local  authorities. 

The  appropriation  reconmiended  will  be  applied  to  maintenance  to 
keep  the  unprovement  available. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inau^rated,  but  it  is  impracticable  to  determine  how  much 
of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Ashtabula  Harbor  for  the  calendar  year  1908 
amounted  to  5,935.097  tons,  a  decrease  of  5,899,483  tons  from  that 
reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  unexpended $146, 217. 24 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $62, 017. 88 

For  maintenance  of  improvement 2, 775. 11 

64, 792.  99 


July  1, 1909,  balance  unexpended 80,424.25 

July  1, 1909,  outstanding  liabilities 182.64 

July  1, 1909,  balance  available 80, 241.  61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 5,000.00 

Siibmitted  in  compliance  with  re({uirement8  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  O  O  9.) 

10.  Conneaut  Harbor^  Ohio. — Conneaut  Harbor  is  at  the  mouth  of 
Conneaut  Creek,  69  miles  east  of  Cleveland.  In  its  natural  condition 
the  creek  was  obstructed  by  a  bar  at  its  mouth,  over  which  the  average 
depth  of  water  did  not  exceed  2  feet  at  ordinary  lake  level. 

The  first  improvement  was  undertaken  in  1829,  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  cribs  filled  with  stone.  The 
greatest  depth  ootained  under  this  project  did  not  exceed  12  feet. 
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No  appropriations  were  made  for  this  harbor  from  1880  to  1892. 
At  the  end  of  this  period  the  jetties  were  in  a  decayed  and  ruinous 
condition,  and  the  channel  had  filled  up  with  sand  and  silt,  and  had 
practically  reverted  to  its  original  condition.  The  harbor  could  only 
he  used  by  small  sailing  craft,  such  as  were  then  engaged  in  fishing. 

In  1892  a  project  was  prepared  which  provided  for  the  construc- 
tion of  parallel  jetties  200  feet  apart  and  extending  outward  to  a 
depth  or  17  feet  in  the  lake,  and  appropriations  under  this  project 
were  made  to  1896. 

Expenditures  on  the  early  projects  were  $192,448.47. 

The  existing  project  was  authorized  by  the  river  and  harbor  act  of 
Jime  3,  1896,  and  is  described  in  the  ^Ajmual  Report  of  Uie  Chief  of 
Engineers  for  1896,  pages  2970-2972,  inclusive.  This  project  pro- 
vides for  the  completion  of  the  jetties  to  a  depth  of  17  feet  in  the  lake, 
and  the  construction  of  two  detached  breakwaters  converging  toward 
the  lake  and  designed  to  shelter  the  entrance  to  the  jettied  channel, 
and  for  securing  a  navigable  depth  of  20  feet  in  the  channel  and 
sheltered  area.  The  estimated  cost  of  the  work  was  $610,000^  ex- 
clusive of  maintenance. 

The  total  amoimt  expended  on  the  existing  project  to  June  30, 1909, 
is  $644,424.48,  of  whicn  anioimt  $31,601.23  was  for  maintenance  dur- 
ing the  past  six  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  these  funds  the  project  has  been  completed. 

From  April  30  to  Mav  22  the  United  States  dredge  Bwian  worked 
at  Conneaut  restoring  the  channel  to  its  usual  depth  and  width,  some 
shoaling  having  occurred  during  the  winter  months. 

As  a  result  of  these  expenditures  the  depth  across  the  bar  at  the 
mouth  of  the  creek  has  been  increased  to  20  feet  and  an  outer  harbor 
has  been  provided.  A  20-foot  channel  extends  up  the  creek  one 
and  one-half  miles  above  its  mouth,  and  is  maintained  by  local 
authorities. 

The  water  surface  variations  are  similar  to  those  at  Cleveland. 

The  appropriation  recommended  will  be  appUed  to  maintenance  to 
keep  the  improvement  available. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

The  commerce  for  Conneaut  Harbor  for  the  calendar  year  1908 
amoimted  to  6,468,064  tons,  a  decrease  of  1,8^3,343  tons  from  that 
reported  for  the  calendar  year  1907. 

July  1, 1908,  balance  unexpended 160,89147 

June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $18, 87ft.  19 

For  maintenance  of  improvement 5, 841. 01 

For  Isthmian  Oanal  Commission «807.  73 

26,524.93 

July  1, 1909,  balance  unexpended 34, 869. 54 

July  1, 1909,  outstanding  liabilities 113. 27 

July  1, 1909,  balance  available 34, 75a  27 

o  To  be  refunded. 
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'Amount  that  can  be  profitably  expended  in  fiacal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  excludve  of  the  balance  unex- 
pended July  1,  1909 $6,000.00 

Submitted  in  compliance  with  requirements  of  Bundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  10.) 

11.  Removing  swiken  vessels  or  craft  obstructing  or  endangering  navi- 
gation.— (a)  Schooner  Lillie.' — ^This  vessel  while  unloading  gravel  at  the 
east  pier,  Cleveland  Harbor,  north  of  the  custom-house,  was  collided 
with  oy  another  vessel,  disabling  her  to  such  an  extent  that  she  was 
beached  immediately  north  and  west  of  the  Lake  Shore  Railway 
bridge  in  such  a  position  as  to  obstruct  the  movements  of  the  draw 
span.  The  wreck  was  immediately  removed  from  this  location  bv  the 
use  of  a  tug,  which  hauled  her  clear  of  the  draw.  The  cost  of  this 
work  was  140.15,  paid  from  an  allotment  made  August  14, 1908,  under 
provisions  of  section  20,  river  and  harbor  act  of  March  3,  1899. 

(6)  Sand  sucker  Syrcicuse. — This  sand  sucker  struck  a  sunken  pile 
in  Swan  Creek  in  Toledo  Harbor,  OhioJ  turned  turtle,  broke  in  two,  and 
sunk  in  the  channel.  August  26, 1908.  A  dipper  dredge  was  employed 
to  remove  the  wreck,  which  she  did  at  a  total  cost  of  1340,  paid  from 
an  allotment  for  the  purpose  made  October  30,  1908,  under  provisions 
of  section  20,  river  and  harbor  act  of  March  3,  1899. 

(See  Appendix  O  O  11.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  BUFFALO,  NEW 

YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  W.  L.  Fisk,  Corps  of  Engineers, 
division  engineer.  Lakes  Division,  having  under  his  immediate  orders 
First  Lieut.  W.  L.  Guthrie,  Corps  of  Engineers,  since  March  23,  1909. 

/.  Harbor  at  Erie,  Pa, — In  its  original  condition  the  harbor  of  Erie 
was  nearlv  landlocked,  the  only  entrance  being  at  the  east  end  through 
a  channel  which  was  narrow  and  tortuous,  variable  in  position,  with 
a  depth  of  about  6  feet. 

The  original  project  approved  March  26,  1824,  provided  for  closing 
the  eastern  ena  of  the  narbor  by  means  of  a  breakwater,  in  which 
there  should  be  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
The  project  also  incluaed  the  necessary  work  of  dredging  to  keep  the 
channel  open,  making  the  necessary  repairs  to  existing  structures, 
and  maintaining  the  rresque  Isle  Peninsula. 

The  project  was  modified  by  the  river  and  harbor  act  of  March  3, 
1899,  to  require  the  harbor  basin  and  entrance  channel  to  be  dredged 
to  a  depth  of  20  feet  at  mean  lake  level,  the  north  and  south  piers 
to  be  provided  with  concrete  superstructure  and  extended  500  and 
1,000  reet,  respectively,  and,  conditionally,  as  stated  in  House  Docu- 
ment No.  70,  Fifty-fifth  Congress,  first  session,  four  protection  jetties 
to  be  built  along  the  outer  shore  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  completing  the  modified  project  was  $377,000. 

At  the  beginning  of  the  past  fiscal  year,  under  the  modified  project, 
1,210  feet  of  wooden  superstructure  on  north  pier  had  been  replaced 
with  concrete;  the  north  pier  liad  been  extended  510  feet  and  the 
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south  pier  500  feet;  two  protection  jetties  had  been  built;  the  channel 
and  basin  dredged  20  feet  deep,  except  the  shoal  area  alon^  the  harbor 
line,  abreast  and  west  of  the  public  dock,  which  will  be  aredged  this 
season,  and  the  wooden  superstructure  on  all  of  the  south  pier  (1,217 
feet)  had  been  replaced  with  concrete. 

During  the  fiscal  year  a  further  extension  of  the  south  pier,  500 
feet,  was  completed;  a  survey  of  the  entrance  channel  and  harbor 
basin  was  made.  Specifications  prepared  and  bids  invited,  to  be 
opened  July  15,  1909,  with  a  view  to  making  contract  for  restoring 
project  depths.  Project  completed  except  maintenance;  a  further 
dredging  or  harbor  basin,  and  building  two  jetties  on  the  north  shore 
of  Presque  Isle  Peninsula,  provided  for  conditionally. 

Work  proposed  for  the  ensuing  fiscal  year  includes  doing  dredging 
necessary  to  maintain  the  project  depth  in  entrance  channel  and 
basin,  to  maintain  existing  structures,  and  to  protect  Presque  Isle 
Peninsula  when  necessary,  all  for  the  purpose  of  making  the  improve- 
ment available  and  for  extension  of  benefits. 

The  total  amount  expended  on  the  harbor  to  June  30,  1909,  was 
SI  ,364,146.49.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance.    The  project  is  about  95  per  cent  completed. 

The  maximum  draft  tnat  could  be  carried  June  30,  1909,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  19  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

The  following  table  gives  the  total  arrivals  and  departures,  including 
tonnage,  for  the  past  ten  years: 


Year. 

Number. 

Tonna^ 

Year. 

Number. 

Tomuge. 

1899 

3,200 
2,709 
3,405 
2.809 
2,423 

8,961,794 
8,403,312 
8,204,325 
8,873,734 
3,503,028 

1904 

1,996 
2,632 
2,679 
2,927 
2,083 

2,890,321 
4,134,468 

1900 

1905 

1901 

1906 

4,477,784 

1902 

1907 

6,504.886 

1903        

1908 

3,680.578 

For  more  extended  information  and  photographs,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  4100  et  seq.,  and  for  1903, 
page  2115  et  seq.;  for  list  of  surveys,  see  page  3239,  Annual  Report 
of  the  Chief  of  Engineers  for  1897.  Reference  to  report  on  exami- 
nation made  in  compliance  with  act  of  March  2,  1907,  will  be  found 
on  pa^e  770  of  report  for  1908. 

A  chart  of  Erie  Harbor  is  issued  in  the  series  of  charts  of  the  Survey 
of  the  Northern  and  Northwestern  Lakes,  index  332. 

July  1,  1908,  balance  unexpended $113, 934. 64 

June  30,  1909,  receipts  from  sales 1. 33 

113,935.97 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 45, 200. 18 

July  1,  1909,  balance  unexpended 68, 735. 79 

(See  Appendix  PP  1.) 

j^.  Harbor  at  DunhirJc,  N.  Y. — ^This  is  an  artificially  protected  har- 
bor lying  in  an  indentation  of  the  south  shore  of  Lake  Erie,  between 
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Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  The  dis- 
tance between  these  points  is  9,600  feet,  and  the  maximum  breadth 
of  the  indentation  is  3,600  feet. 

The  original  depth  of  water  was  about  10  feet  at  mean  lake  level 
and  15  to  16  feet  to  underlying  rock. 

The  project,  approved  November  30,  1870,  provided  for  a  detached 
breakwater  2,860  feet  long,  one  part  or  which,  2,300  feet  long,  was  to 
be  nearly  parallel  with  the  shore;  the  other  part,  560  feet  long,  to 
be  nearly  parallel  with  the  axis  of  the  entrance  channel. 

This  breakwater  and  the  pier  already  built,  1,410  feet  long,  were 
to  form  the  harbor,  and  the  old  channel  was  to  be  enlarged  to  170 
feet  wide  and  13  feet  deep. 

The  project  adopted  by  Congress  and  provided  for  by  the  river 
and  harbor  act  of  June  3,  1896,  consisted  in  completing  the  break- 
water as  before  planned  by  the  addition  of  360  feet  to  its  eastern  end 
and  adding  the  channel  arm  560  feet  long,  and  in  addition  thereto 
dredging  tne  entrance  channel  and  a  harbor  basin,  containing  in  all 
about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels 
drawing  16  feet.  This  work  was  completed  in  1898  at  a  total  cost 
of  $389,060.55. 

The  total  amoimt  expended  on  the  harbor  to  June  30,  1909,  was 
$983,014.22.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance. 

During  the  fiscal  year  repairs  to  structures  damaged  by  storm  of 
Januarv  20,  1907,  were  completed  at  a  total  cost  of  $16,235.65. 

WorK  proposed  for  the  ensuing  fiscal  year  consists  in  placing  the 
structures  in  as  good  repair  as  practicable  with  the  funds  on  hand. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  imder  improvement 
was  16  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

Freight  rates  have  not  been  affected  hj  the  project. 

The  following  table  gives  the  total  arnvals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  years: 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1899 

192 
278 
171 
143 
337 

82,783 
107,316 
49,148 
33,435 
64,808 

1904 

117 
116 
111 
97 
117 

5,128 
9,502 
11,310 
5,712 
3,422 

1900 

1906 

1901 

1906 

1902 

1907 

1903 

1906 

For  more  extended  information  and  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1898,  page  2748  et  seq.,  and  for  reports  of 
surveys,  see  page  3127,  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  and  page  4150,  Annual  Report  of  the  Chief  of  Engineers  for 
1900.  Reference  to  report  on  examination  made  in  comphance  with 
act  of  March  2,  1907,  will  be  found  on  page  770  of  report  for  1908. 

A  chart  of  Dimkirk  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  318. 
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July  1, 1908,  balance  unexpended 16,236.42 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
MaichS,  1W9 5,00a00 

U,  236. 42 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 033. 26 

July  1, 1909,  balance  unexpended 7, 203. 16 

(See  Appendix  PP  2.) 

S.  Haarhar  ai  Buffalo,  N.  Y. — ^Buffalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  the  entrance  chan- 
nel from  the  lake  was  shallow  and  frequently  closed  by  a  gravel  bar. 
The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1826|  and  provided  at  first  for  the  construction  of  piers  on  the  north 
and  south  sides  of  Buffalo  Creek.  Subsequently,  a  masonry  sea  wall, 
5,400  feet  long,  was  built  along  the  lake  shore  south  of  the  harbor 
entrance,  and  a  sand-catch  pier  of  piles  and  stone,  879  feet  long, 
built  out  from  the  shore. 

Between  1868  and  1893  a  detached  breakwater,  7,600  feet  long, 
was  built  of  timber  cribs  about  a  half  mile  distant  from  the  lake 
shore  and  parallel  with  it. 

A  shore  arm  about  4,000  feet  long  was  projected  in  1874  to  extend 
to  the  south  end  of  this  breakwater,  leaving  an  opening  of  150  feet. 
Work  on  this  was  in  progress  when  it  was  wrecked  by  storm  in  1893. 

A  new  project  was  aoopted  in  1895  on  the  recommendation  of  a 
board  of  engmeer  officers  and  consisted  of  the  abandonment  of  the 
shore  arm  and  the  extension  of  the  breakwater  to  Stony  Point. 

The  report  of  the  Board  and  details  of  its  plans  are  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  ror  1895,  page  3153  et 
seq.  The  river  and  harbor  act  of  June  3, 1896,  added  to  the  project 
of  the  Board  by  providing  for  the  construction  of  a  farther  length  of 
the  sand-catch  pier,  extending  it  to  the  established  pierhead  line. 

The  river  and  harbor  acts  of  Jime  6,  1900,  and  Jime  13,  1902, 
made  special  provision  for  deepening  the  entrance  to  Buffalo  Harbor 
and  the  city  snip  canal.  The  entrance  channel  has  been  dredged  23 
feet  deep  at  mean  lake  level  for  a  width  of  200  to  300  feet  for  2,200 
feet  outward  from  outer  end  of  north  pier,  150  feet  wide  between  the 
piers  to  its  inner  end  (junction  of  Buffalo  River  and  city  ship  canal), 
except  over  an  area  of  rock  at  that  point,  w;here  the  depth  is  from  21 } 
to  23  feet. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor, 
adopted  June  3,  1896,  and  modified  by  the  emergency  river  and  har- 
bor act  of  June  6, 1990,  and  the  river  and  haTbor  acts  of  June  13, 1902, 
March  3,  1905,  and  March  2,  1907,  is  as  follows: 

(a)  To  build  an  extension  of  the  breakwater  to  Stony  Point,  leav- 
ing the  necessarv  openings  for  the  convenience  of  commerce. 

(6)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 

(c)  To  build  an  arm  1,000  feet  lon^  to  the  Stony  Pomt  section  of 
breakwater  for  the  purpose  of  protecting  the  south  harbor  entrance. 

(d)  To  maintain  existing  structures  by  strengthening  timber- 
crib  concrete  portions  and  by  making  repairs  and  replacing  the  wooden 
superstructure  of  the  breakwater  with  concrete  ana  stone  when  neces- 
sary, and  to  maintain  the  north  entrance  channel  23  feet  deep  at 
mean  lake  level. 
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(e)  To  dredge  to  a  depth  of  23  feet  at  mean  lake  level  an  area  at 
south  end  of  harbor  sufficient  to  provide  access  to  canals  of  Lacka- 
wanna Steel  Company  and  Buffalo  and  Susquehanna  Iron  Company. 

if)  To  remove  to  a  depth  of  23  feet  a  shoal  outside  the  main  or 
north  entrance  to  the  harbor. 

Of  the  above,  items  (a)  and  (b)  have  been  completed,  (c)  is  now 
in  progress,  (d)  will  be  required  indefinitely,  (e)  is  completed,  and 
it  is  expected  to  complete  (j)  during  the  present  season. 

During  the  fiscal  year  work  on  the  south  entrance  arm  has  been 
continued ;  about  750  feet  is  70  per  cent  completed,  and  a  contract  has 
been  made  for  constructing  the  remaining  250  feet. 

Work  of  repairing  damage  by  storm  of  January  20,  1907,  to  1,910 
feet  of  old  breakwater  has  been  continued  during  the  fiscal  year,  and 
fair  progress  made,  61  per  cent  completed. 

Work  of  removing  shoals  outside  main  entrance  to  harbor  has 
progressed  very  slowly  and  time  limit  for  completion  of  contract 
nas  been  waived,  the  contractor  to  pay  the  extra  expenses  incurred 
by  reason  of  waiver.  At  the  close  of  the  fiscal  year  the  work  was 
60  per  cent  completed.     It  is  expected  it  will  be  completed  this  season. 

During  the  fiscal  year  3,281  tons  of  heavy  riprap  stone  was  placed 
on  and  along  the  Stony  Point  section — timber  crib — at  a  cost  of 
$4,530.12. 

Work  proposed  for  the  ensuing  fiscal  year,  for  making  improvements 
available,  and  for  extension  of  benefits,  consists  in  continuing  work 
on  south  entrance  arm,  removing  shoal  outside  of  north  entrance  to 
harbor,  repairing  timber  portions  of  breakwater,  and  general  main- 
tenance of  channels  and  structures. 

It  is  recommended  that  the  project  be  enlarged  to  include  the 
removal  of  additional  shoals  outside  the  north  or  main  entrance  to  the 
harbor. 

The  total  amount  expended  by  the  United  States  on  the  improve- 
ment of  Buffalo  Harbor  to  June  30,  1909,  was  $5,426,720.59.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

A  good  harbor  has  been  obtained.  The  principal  features  are 
north  and  south  piers  and  the  entrance  channel  between  them  at  the 
mouth  of  Buffalo  Creek,  in  which  most  of  the  business  of  the  port  is 
done,  and  the  outer  breakwater  system,  consisting  of  four  sections  of 
breakwater  of  an  aggregate  length  of  22,600  feet,  inclosing  an  outer 
harbor  4^  miles  long  and  over  one-half  mile  wide.  This  breakwater 
system  comprises  8,894  linear  feet  of  breakwater  of  timber-crib- 
concrete  type,  7,250  linear  feet  of  stone  or  rubble-mound  type,  723 
feet  of  timber-crib-stone  type,  1,910  linear  feet  of  wrecked  timber- 
crib-rebuilding  to  timber-crib-stone  type,  and  3,823  feet  of  timber- 
crib  type. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  20  feet.  The  usual  variation  of  level  of  water  surface  is  from  3 
to  4  feet,  with  maximum  variation  much  greater. 

The  project  is  reported  to  have  a  material  effect  in  controlhng 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  commerce  of  Buffalo  is  large.  During  the  year  1908  arrivals 
and  departures  of  vessels  by  lake  and  river  aggregated  in  number 
6,191  and  in  tonnage  12,003,968. 

9001— BNG  1909 61  r^  ^  ^  ^T  ^ 
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The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
4,482  in  number,  with  a  tonnage  of  1,621,527. 

The  principal  receipts  by  lake  and  river  were  wheat,  com,  flour, 
oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork.  The 
total  receipts  amounted  to  7,526,615  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and  cement, 
and  aggregated  4,652,259  tons. 

For  comparison  the  following  table  is  given,  showing  the  arrivals 
and  departures  by  lake  and  canal  and  the  tonnage  for  the  past  five 
years: 


Year. 

Lake. 

Canal. 

Number. 

Tons. 

Number. 

Tods. 

1904 

7,375 
7.950 
8,2<J4 
8.205 
6,191 

10,783,980 
12,090.153 
13,876.759 
14.5T8.233 
12,178,874 

6,132 
4,902 
5,«J6 
5,014 
4,482 

968.725 

1905      

065.861 

1906 

1,769.919 

1907  

1,942.455 

1908                                 

1,621,527 

Total  shipments  and  receipts:  1907,  18,429,695  tons;  1908, 
13,800,401  tons. 

For  more  extended  information  and  maps  and  photographs,  see 
Annual  Reports  of  the  Chief  of  Engineers  since  1897,  and  for  reports 
of  surveys  see  page  3153,  Report  of  Chief  of  Engineers  for  1895,  and 
reference  on  page  703,  Report  of  Chief  of  Engineers  for  1906,  printed 
in  fuU  in  House  Document  No.  240,  Fifty-ninth  Congress,  first 
session. 

A  chart  of  Buffalo  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  312. 

July  1,  1908,  balance  unexpended 1558,836.28 

June  30,  1909,  receipte  from  sales  and  collections 471. 80 

Amount  transferred  from  appropriation  for  Buffalo  entrance  to  Erie  Basin 
and  Black  Rock  Harbor 8,264.44 

562,572.52 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $48, 067. 19 

For  maintenance  of  improvement 110, 134. 96 

158,202.15 

July  1,  1909,  balance  unexpended 404,370.37 

July  1,  1909,  amount  covered  by  uncompleted  contracts 236, 727. 16 

(See  Appendix  P  P  3.) 

4.  Lake  Erie  entrance  to  Black  Rock  Harhor  and  Erie  Basirif  New 
York. — The  adopted  project  contemplates  the  formation,  by  dredg- 
ing and  rock  removal,  of  a  channel  2,300  feet  long,  400  feet  wide, 
and  23  feet  deep  at  mean  lake  level,  except  where  bed  rock  is  found 
at  a  depth  of  22  feet,  from  Buffalo  main  entrance  channel  to  Erie 
Basin,  and  a  branch  channel  and  basin  1,920  feet  long,  500  feet  wide, 
and  23  feet  deep  at  mean  lake  level,  to  Black  Rock  Harbor,  at  an 
estimated  cost  of  $814,643.  In  its  original  condition  there  was  a 
depth  of  from  12  to  18  feet  at  mean  lake  level.    The  act  of  June  13, 
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1902,  authorized  the  letting  of  a  continuing  contract  in  the  sum  of 
S614,643,  exclusive  of  amount  appropriated,  for  completing  the 
work. 

The  plan  of  improvement  is  printed  in  House  Document  No.  125, 
Fifty-sixth  Congjress,  second  session,  and  in  the  Annual  Report  or 
the  Chief  of  Engineers  for  1901,  page  3345. 

The  work  was  begun  April  30,  1903,  under  a  continuing  contract 
for  the  whole  work,  to  be  completed  under  certain  conditions  of 
contract  on  or  before  December  31,  1906. 

The  work  was  not  completed  on  that  date,  and  the  time  limit  was 
waived  for  a  reasonable  period,  the  contractor  to  pay  the  extra 
expense  incurred  by  reason  of  the  extension  of  time. 

Ihe  work  was  completed  December  31,  1908,  at  a  cost  of  $814,643, 
this  being  the  total  amount  expended  to  June  30,  1909,  for  work  of 
improvement. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  locahty  under  improvement  at  mean  lake  level  June  30,  1909, 
was  21  feet,  and  the  usual  variation  of  level  of  water  surface  from  3 
to  4  feet,  with  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor,  New  York. 

The  locality  is  sho^\n  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  312,  and  on  an  index 
map  facing  page  2142,  Annual  Report  of  the  Chief  of  Engineers  for 
1903. 

Reference  to  survey  is  made  on  page  592,  Annual  Report  of  the 
Chief  of  Engineers  for  1900. 

Ihe  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 
not,  as  a  separate  work,  affected  freight  rates. 

July  1,  1908,  balance  unexpended 1173,028.09 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       173, 028. 09 

(See  Appendix  P  P  4.) 

B,  Buffalo  entrance  to  Erie  Basin  and  Black  BocTc  Harlor,  New 
TorJc. — Ihe  first  appropriation,  $50,000,  for  this  improvement  ^\as 
made  March  3,  1899,  and  an  appropriation  of  $191,701.25  was  made 
June  6,  1900,  to  complete  the  work. 

Ihe  adopted  project  is  to  build  a  breakwater  about  2,200  feet 
long,  covermg  and  protecting  the  entrance  to  Erie  Basin  and  Black 
Rock  Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the 
State  structures  known  as  the  ^*Erie  Basin  breakwater"  and  the 
"Bird  Island  pier,"  which  in  their  original  condition  were  unpro- 
tected from  storms. 

Ihe  amount  expended  to  June  30,  1909,  was  $238,436.81,  of  which 
$236,278.10  was  for  constructing  and  $2,158.71  was  for  maintenance. 
Ko  money  was  expended  during  the  past  fiscal  year  as  the  project 
is  completed. 

Ihe  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  locality  under  improvement  at  mean  water  level  June  30, 
1909,  was  20  feet,  and  the  usual  variation  of  level  of  water  surface  is 
from  3  to  4  feet,  with  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor. 
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For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1897,  page  3246  et  seq.,  and  for  1901,  page  3324 
et  seq.,  and  for  report  of  survey  see  page  3246,  Report  of  the  Chief 
of  Engineers  for  1897. 

The  locality  is  sho'ATi  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  North\\  estern  Lakes,  index  312,  and  on  an  index  map 
facing  page  2143,  Annual  Report  of  the  Chief  of  Engineers  for  1903. 

The  project,  being  auxiliary  to  the  improvement  at  BuflFalo,  has 
not,  as  a  separate  work,  affected  freight  rates. 

This  breafcw  ater  is  the  most  northerly  section  of  the  breakwater 
system  protecting  Buffalo  Harbor.  The  river  and  harbor  act  of 
March  3,  1909;  reappropriated  the  funds  on  hand,  for  improving 
harbor  at  Buffalo,  N.  Y.,  and  the  breakwater  will  hereafter  be  main- 
tained, and  reports  made,  under  the  latter  appropriation. 

July  1,  1908,  balance  unexpended $3,264.44 

Transferred  to  Buffalo  appropriation 3, 264. 44 

(See  Appendix  P  P  5.) 

6.  Black  Rock  Harbor  and  channel,  New  York, — ^Black  Rock  Harbor 
is  in  reality  a  canal  built  along  the  east  bank  of  Niagara  River,  sepa- 
rated therefrom  by  Bird  Island  pier  and  Squaw  Island,  and  having  at 
its  lower  end  a  lock  of  5  feet  lift,  36  feet  wide  by  200  feet  long,  and  a 
depth  of  9i  feet  on  miter  sills  at  mean  lake  level.  This  harbor,  or 
canal,  was  separated  from  the  Erie  Canal  by  a  wall  of  stone  and  earth, 
and  was  constructed  as  a  terminal  for  the  Erie  Canal. 

From  1829  to  1834  appropriations  amounting  to  $52,098  were 
made  by  the  United  States  and  applied  to  the  construction  of  the 
Bird  Island  pier  or  breakwater. 

The  object  of  the  present  project  is  to  provide  a  channel  for  deep-- 
draft vessels  between  Buffalo  and  Tonawanda  around  the  rapids  at 
the  head  of  Niagara  River.  This  is  to  be  accomplished  by  making  a 
channel  200  feet  wide  and  23  feet  deep  at  mean  lake  level,  joining  at 
the  foot  of  Maryland  street,  Buffalo,  the  23-foot  channel  completed 
in  1908,  the  proposed  channel  to  extend  westerly  and  nortnerly, 
through  Black  Rock  Harbor  and  Erie  Canal  combined,  to  the  present 
lock,  below  which  a  ship  lock  of  the  requisite  capacity  is  to  be  built, 
the  channel  to  extend  from  the  foot  of  the  ship  lock  through  the 
Niagara  River  to  deep  water  above  Tonawanda,  400  feet  wide  and 
23  feet  deep  at  mean  river  level.  The  estimated  cost  is  $4,500,000. 
The  project  contemplatf^d  a  lock  600  feet  in  length  and  60  feet  in 
width  between  quoins;  but  in  order  to  accommodate  vessels  of  the 
largest  size  now  in  use  and  under  constniction  which  may  desire  to 
use  it  the  dimensions  of  the  lock  have  been  increased  to  650  feet  in 
length  and  70  feet  in  width. 

Report  of  survey  is  printed  on  pa^e  3284  et  seq.  of  report  for  1904. 

Lands  and  structures  needed  in  the  prosecution  of  tne  work  have 
been  granted  to  the  United  States  by  tne  State  of  New  York. 

Continuing  contracts  were  authorized  by  the  river  and  harbor  acts 
of  March  3,  1905,  and  March  2,  1907,  in  the  sum  of  $2,700,000  (ail  of 
which  has  since  been  appropriated)  for  prosecuting  the  project,  and 
such  contracts  have  been  made  as  follows: 

For  the  excavation  of  the  southerly  6,400  feet,  more  or  less,  of  the 
channel,  to  be  completed  December  31,  1908. 
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For  the  excavation  of  the  next  northerly  3,400  feet,  more  or  less,  of 
tlie  channel,  to  be  completed  December  31,  1910. 

For  the  constraction  of  concrete  walls  for  the  ship  lock,  to  be 
completed  June  30,  1912. 

During  the  fiscal  year  the  cofferdam  for  lock  walls  was  completed, 
unwatered,  and  excavation  therein  to  bed  rock  neariy  completed,  ana 
channel  excavation  was  continued  under  existing  contracts. 

Ihe  total  amount  expended  to  June  30,  1909,  was  $991,390.  The 
project  is  about  20  per  cent  completed. 

Ihe  appropriation  recommended  will  be  applied  toward  payments 
under  existing  contracts,  to  construction  of  Iock  grates  and  machinery, 
and  to  further  prosecution  of  the  project,  including  construction  of  a 
bridge  at  Ferry  street,  Buffalo,  and  the  excavation  of  the  east  channel 
of  the  Niagara  River  from  the  foot  of  the  ship  lock  to  the  natural 
deep  water  harbor  2  J  miles  down  stream.  It  is  recommended  that 
the  entire  amount  ($1,800,000)  required  to  complete  this  project  be 
made  available,  $1,000,000  by  cash  appropriation  for  the  year  ending 
June  30,  1911,  and  $800,000  by  continuing  contract  authorization. 

Ihe  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
lake  level,  over  the  shoalest  part  of  the  locality  under  improvement, 
was  8  feet,  and  the  usual  variation  of  water  surface  is  from  3  to  4  feet. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 
not,  as  a  separate  work,  affected  frei<]jht  rates. 

The  locality  is  shown  on  United  States  Lake  Survey  Chart  No.  312. 

For  commercial  statistics  see  report  on  Buffalo  Harbor  and  on 
Tonawanda  Harbor  and  Niagara  River,  New  York. 

July  1,  1908,  balance  unexpended $1,469,662.35 

June  30,  1909,  receipts  from  sales 1.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 1, 000, 000. 00 


2,469,663.35 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          708, 633. 10 

July  1,  1909,  balance  unexpended 1,  761, 030. 25 

July  1,1909,  amount  covered  by  uncompleted  contracts 1,451,  760.  75 

Amount  (estimated)  required  for  completion  of  existing  project 1, 800,  OOQ.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 1, 000, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  P  P  6.) 

7.  Tonawanda  Harbor  and  Nia^gara  River,  New  York. — In  its 
original  condition  the  navigation  of  Niagara  Kiver  from  Lake  Erie 
to  Tonawanda  was  obstructed  by  several  reefs  and  shoals  which 
materially  limited  the  draft  of  vessels  traversing  it,  and  the  river  in 
some  places  had  a  very  swift  current.  The  water  in  the  harbor 
between  Tonawanda  Island  and  the  mainland  was  shoal. 

The  adopted  project  of  April  11,  1888,  as  modified  June  3,  1896^ 
and  June  13.  1902,  is  to  remove  obstructions,  so  as  to  make  a  channei 
400  feet  wide  and  18  feet  deep  at  mean  river  level  from  Lake  Erie 
to  the  north  line  of  North  Tonawanda,  including  the  dredging  of 
Tonawanda  Harbor  to  a  depth  of  18  feet.  .    , ,, ,,  Ar> 
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The  river  and  harbor  act  of  March  2,  1907,  also  appropriated 
$3,000  for  removing  wreck  of  steamer  Embury  from  Niagara  River, 
near  Grand  Island. 

The  project  is  completed  except  at  the  BuflFalo  waterworks  intake 

?ier,  wnere  the  width  of  the  channel  is  about  100  feet,  and  from  the 
onawanda  Iron  and  Steel  Company's  docks  to  the  north  line  of 
North  Tonawanda,  where  the  depth  is  from  12  to  15  feet. 

The  amount  expended  to  June  30,  1909,  was  $661,671.45,  all  for 
improvement. 

No  work  was  done  during  the  fiscal  year;  $7.30  expended  for 
traveling  expenses. 

No  work  IS  proposed  for  the  ensuing  fiscal  year. 

The  commerce  of  Tonawanda  is  large.  During  the  year  1908 
there  were  entered  and  cleared  1,048  laKe  craft,  with  a  tonnage  of 
742,408  tons.  The  receipts  were  principally  lumber,  iron  ore,  and 
limestone,  and  aggregated  734,255  tons.  The  shipments  from 
Tonawanda  are  entirely  by  Erie  Canal. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
water  level,  over  the  shoalest  part  of  the  locaUty  under  improvement, 
was  15  feet,  and  the  usual  variation  of  level  of  water  surface  is  2  feet. 

A  chart  of  Niagara  River  to  the  falls  is  issued  in  the  series  of  charts 
of  Northern  and  Northwestern  Lakes,  index  312. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

For  reports  of  surveys  see  pas^e  2066,  Annual  Report  of  Chief  of 
Engineers  for  1888,  and  page  4155,  report  for  1900. 

July  1,  1908,  balance  unexpended $30, 230. 68 

June  30,  1909,  receipts  from  collections 49. 07 

30,279.75 
June  30,  1909,  amount  expended  durinj^  fiscal  year,  for  maintenance  of 
improvement 7. 30 

July  1, 1909,  balance  unexpended 30,272.45 

(See  Appendix  P  P  7.) 

8.  Removing  sunTcen  vessels  or  craft  ohstruciing  or  endangering  navi- 
oaiion. — The  scow  Trader  sunk  in  Niagara  River  off  the  east  shore  of 
Strawberry  Island  July  8,  1908,  and  was  abandoned  bv  her  owners. 

Under  allotment  of  $2,000  made  August  18,  1908,  the  wreck  was 
removed  at  a  cost  of  S830  and  the  balance  of  fimds  returned  to  the 
Treasury  November  16,  1908. 

(See  Appendix  P  P  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  OSWEGO,  NEW  YORK, 

DISTRICT. 

This  district  was  in  the  charge  of  Col.  W.  L.  Fisk,  Corps  of  Engi- 
neers, division  engineer.  Lakes  Division,  having  under  his  immediate 
orders  First  Lieut.  W.  L.  Guthrie,  Corps  of  Engineers,  since  March 
23,  1909. 

1,  Harhor  at  Charlotte j  New  Yoric, — ^This  harbor  is  at  the  mouth  of 
the  Genesee  River.  In  its  original  condition  vessels  of  more  than 
8  feet  draft  could  not  cross  the  bar. 
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The  original  project  of  1829  was  to  secure  a  channel  12  feet  deep 
across  the  bar  oy  constructing  parallel  piers  to  confine  and  direct 
the  action  of  the  spring  freshets.  The  project  of  1882  was  to  obtain 
a  depth  of  15  feet  by  extending  the  two  piers  a  total  of  3,250  feet  and 
by  dredjring.  After  the  piers  had  been  extended  1 ,444  feet  the  project 
was  modified  July  18,  1896,  to  preserve  the  depth  by  dredging  \Mth- 
out  further  extension  of  the  piers  for  the  present,  and  March  2,  1897, 
it  was  again  modified  to  obtain  and  mamtain  not  less  than  16  feet 
and  not  more  than  16^  feet  at  low  water  (zero  of  Oswego  gauge)  in  a 
channel  not  more  than  200  feet  wide. 

The  piers  are  nearly  parallel,  about  450  feet  apart.  The  west  pier 
is  3,616  feet  and  the  east  pier  3,109  feet  in  lengtn,  projecting  be3'ond 
the  shore  line  2,230  and  2,200  feet,  respectively.  During  the  fiscal 
year  812  feet  of  the  east  pier  and  59  feet  of  the  west  pier  received 
concrete  superstructure,  making  a  total  to  June  30,  1909,  of  1,532  feet 
of  east  and  1,559  feet  of  west  pier  with  concrete  superstructure.  The 
entrance  channel  was  maintained  during  the  year.  Project  completed 
except  maintenance. 

The  amount  expended  to  June  30,  1909,  was  $750,987.25.  It  is 
impossible  to  separate  the  cost  of  construction  and  maintenance. 

June  30,  1909,  the  maximum  draft  that  could  be  carried  in  the 
channel  at  low  water  was  16  feet,  and  the  usual  variation  of  level 
of  water  surface  is  3  feet. 

The  Genesee  River  is  navigable  for  lake  vessels  for  a  distance  of 
about  2i  miles  above  its  mouth. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

The  following  is  a  statement  of  the  commerce  at  this  port  during 
the  past  ten  years,  in  tons:  1899,  447,428;  1900,  388,605;  1901, 
549,207;  1902,  557,690;  1903,  569,169;  1904,  554,212;  1905,  597,996; 
1906,  432,709;  1907,  701,916;  1908,  709,950. 

The  work  proposed  for  the  ensuing  fiscal  year,  to  make  the  improve- 
ment availaole,  is  to  make  necessary  repairs  to  piers  and  to  dredge 
the  channel  when  required,  and  the  appropriation  recommended 
will  be  applied  to  this  purpose,  with  the  allotment  of  $9,000,  made 
from  emergency  funds  May  24,  1909. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2436. 

A  chart  of  Charlotte  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lake^,  index  241. 

July  1,  1908,  balance  unexpended ". $37,166.32 

Allotted  from  emergency  appropriation,  act  of  March  3, 1905 9, 000.  00 

Sales 4.10 


46, 170. 42 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 36, 500.  41 

July  1,  1909,  balance  unexpended 9,670.01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1, 1909 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  1.)  r^  T 
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S,  Harbor  at  PvUneyviUe,  N,  Y. — ^This  harbor  is  at  the  mouth 
of  Salmon  Creek,  which  empties  into  Lake  Ontario  in  Wayne  County, 
N.  Y.     In  its  original  condition  the  depth  was  only  20  inches. 

The  original  project  in  1871  was  to  protect  the  approach  to  the 
creek  by  building  two  piers  in  the  lake,  of  timber  crft«  filled  with 
stone,  and  to  dredge  a  channel  from  the  10-foot  curve  in  the  lake  to 
the  mouth  of  the  creek  to  a  depth  of  10  feet  at  low  water,  at  an 
estimated  cost  of  $59,000. 

In  1875  the  material  to  be  dredged  was  found  to  be  so  hard  that 
the  estimated  cost  was. increased  to  $71,000. 

The  project  is  completed,  except  that  a  depth  of  8  feet  instead  of 
10  feet  was  obtained,  the  eflfort  to  secure  the  latter  having  been 
abandoned  in  1900  on  account  of  the  difficult  dredging. 

The  piers  are  220  feet  apart  in  their  parallel  portions.  The  west 
pier  is  910  feet  long  and  the  east  pier  572  feet  long.  The  west  pier 
extends  out  in  the  lake  300  feet  farther  than  the  east  pier. 

No  work  was  done  at  this  harbor  between  1900  and  1907,  there 
being  no  funds  available. 

An  appropriation  of  $6,000  was  made  by  the  river  and  harbor  act 
of  March  2,  1907,  for  work  at  this  harbor,  and  project  for  general 
repairs  to  piers,  filling  space  between  inner  end  of  east  pier  and  shore 
with  stone,  and  removing  about  7,500  cubic  yards  sand,  etc.,  from 
channel  was  approved  March  18,  1907. 

Durinsj  the  fiscal  year  minor  repairs  were  made  to  the  piers,  at  a 
cost  of  $677.31. 

The  amount  expended  to  June  30,  1909,  was  $83,265.15,  of  which 
$70,607.96  was  for  construction  and  $12,657.19  for  maintenance. 
The  project  is  completed  except  maintenance. 

June  30,  1909,  tne  maximum  draft  that  could  be  carried  in  the 
channel  was  7  feet,  and  the  usual  variation  is  3  feet. 

Salmon  Creek  is  navigable  but  a  short  distance  above  the  inner 
end  of  the  piers. 

The  project  has  had  no  effect  on  freight  rates. 

The  commerce  of  Pultneyville,  which  is  a  village  of  about  300 
inhabitants,  is  insignificant,  there  being  only  6  arrivals  and  de- 
partures, with  a  tonnage  of  160,  during  the  year  1908. 

Work  proposed  for  the  ensuing  year  is  to  make  necessary  repairs 
to  the  piers. 

For  more  extended  information  and  map,  see  page  2460  et  seq., 
Annual  Report  of  the  Chief  of  Engineers  for  1894. 

July  1.  1908,  balance  unexpended $2,412.16 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement         677. 31 

July  1, 1909,  balance  unexpended 1,734.85 

(See  Appendix  Q  Q  2.) 

5.  Ilarhor  ai  Great  Sodus  Bay,  New  York, — In  its  orie:inal  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  wide 
and  impracticable  for  vessels  drawing  over  8  feet. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
structing two  convergjing  breakwaters  and  to  secure  a  channel  of 
12  feet  depth  by  building  two  parallel  piers  about  450  feet  apart, 
connecting  with  the  ends  of  the  breakwater,  and  by  dredging.    The 
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present  project,  of  1882,  is  to  obtain  a  depth  of  15  feet  at  low  water 
(zero  of  Oswego  gauge)  by  extending  the  two  piers  a  total  of  1,100 
feet  and  by  dredging.  After  the  piers  had  been  extended  519  feet 
to  their  present  lengths — west  pier,  1,580  feet;  east  pier,  1,294  feet — 
the  project  was  modified  July  18,  1896,  to  restore  and  maintain  the 
channel  150  feet  wide  between  the  piers,  flaring  to  250  feet  in  the 
lake,  to  the  requisite  depth  of  15  feet  at  low  water,  by  dredging, 
without  further  extension  of  the  piers  for  the  present. 

The  piers  are  473  feet  apart;  east  breakwater  1,651  feet  long, 
west  breakwater  2,200  feet  long.  During  the  fiscal  year  repairs 
were  made  to  the  piers  to  the  extent  necessary  to  prevent  serious 
damafi:e  by  seas,  and  at  the  close  of  the  year  the  work  of  tearing 
out  old  timber  superstructure  on  the  piers  and  replacing  it  with 
concrete  was  fairly  started,  the  work  being  done  by  hired  labor. 

The  funds  recommended  to  be  appropriated  for  the  fiscal  year 
ending  June  30,  1911,  will  be  used  to  continue  the  concrete  work, 
to  make  the  improvement  available.  The  project  is  completea 
except  maintenance. 

The  amount  expended  to  June  30,  1909,  was  $502,586.91,  of 
which  $94,335.11  was  for  maintenance. 

The  minimum  depth  June  30,  1909,  was  11^  feet  at  low  water 
in  a  channel  width  of  150  feet,  and  the  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  project  is  reported  to  have  a  material  efTect  in  controUin, 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  am 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1899,  78,885;  1900,  84,379;  1901,  84,379;  1902, 
26,726;  1903,  18,875;  1904,30,797;  1905,  46,251;  1906,58,905;  1907, 
78,057;  1908,  73,989. 

For  more  extended  information  and  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  page  2441  et  seq. 

A  chart  of  Great  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  234. 

July  1,  1908,  balance  unexpended $48,429.34 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement   i 3, 530.  '45 

July  1,  1909,  balance  unexpended 44,898.89 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 55,000.00 

vSubmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  3.) 

4.  Ilarhor  at  Little  Sodus  Bay,  New  York, — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  about 
150  feet  wide  and  18  inches  deep. 

The  original  project  of  1854  was  to  protect  the  channel  by  build- 
ing two  parallel  piers  250  feet  apart  across  the  bar  to  the  15-foot 
carve  in  the  lake  and  to  connect  them  with  the  shore  by  break- 
w.iters.  In  1867  this  project  was  modified  to  provide  for  dredging 
to  the  depth  of  12  feet.    Ihe  present  project,  of  1882,  is  to  obtain 
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a  depth  of  15  feet  at  low  water  (zero  of  Oswego  gauge)  by  extending 
the  piers  to  the  15-foot  curve  in  the  lake,  and  by  dredging.  The 
piers  had  been  extended  835  feet  to  the  following  lengths— west 
pier,  1,747  feet;  east  pier,  1,510  feet — when  the  project  was  modi- 
ned  June  29,  1898,  to  restore  and  maintain  the  entrance  channel, 
150  feet  wide,  to  the  requisite  depth  of  15  feet,  by  dredging,  without 
further  extension  of  the  piers  for  the  present;  and  this  was  modified 
by  the  river  and  harbor  act  of  June  13,  1902,  to  extend  the  east  pier 
300  feet. 

This  extension  was  built — timber-crib  substructure  and  concrete 
supersti-ucture — in  1904,  making  the  present  length  of  the  east  pier 
1,810  feet. 

The  west  pier  is  1,747  feet  long;  the  east  breakwater  1,680  feet 
long;  west  breakwater,  469  feet  long,  but  entirely  buried  in  sand  and 
no  longer  maintained. 

During  the  fiscal  year  the  work  of  replacing  with  concrete  the 
timber  superstructure  on  the  piers  was  continued  slowly,  the  work 
being  hampered  by  high  water.  Three  hundred  and^  twenty-six 
linear  feet  was  completed.  At  the  close  of  the  year  the  U.  S.  dredge 
Frontenac  was  emplo;  ed  in  restoring  project  depth  in  the  channel 
betw  con  the  piers.     The  project  is  completed  except  maintenance.  ' 

The  appropriation  recommended  will  be  applied  to  continuing  the 
work  outlined  above  to  make  the  improvement  available. 

The  amount  expended  to  June  30,  1909,  was  $425,740.68,  of  which 
$124,377.88  was  for  maintenance. 

The  minimum  depth  over  the  shoalest  part  of  the  locality  under 
improvement,  June  30,  1909,  was  13  feet  at  low  water  in  a  channel 
width  of  100  feet,  and  the  usual  variation  of  level  of  water  surface 
is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  ana 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten 
years,  in  tons:  1899,  81,969;  1900,  59,511;  1901,  135,118;  1902, 
52,543;  1903,  120,692;  1904,  137,258;  1905,  105,298;  1906, 
103,991;  1907,  108,804;  1908,  153,474. 

Work  proposed  for  the  ensuing  year,  necessary  to  make  the  im- 
provement available,  consists  in  maintenance  of  channels  and  piers. 

For  more  extended  information  and  map,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1881,  page  2443  et  seq. 

A  chart  of  Little  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  227. 

July  1,  1908,  balance  unexpended $61,065.06 

Juno  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      17,512.01 

July  1,  1909,  balance  unexpended 43,543.05 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 36,  OOa  Oy 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  4.) 

Digitized  by  LjOOQ iC 


KIVEB  AND   HARBOK  IMPKOVEMENTS.  811 

5.  Harbor  at  Oswego,  New  York, — This  harbor  comprises  the  lower 
part  of  Oswego  River,  a  cove  at  its  mouth,  protected  by  a  breakwater 
now  known  as  the  inner  breakwater,  and  an  outer  harbor  formed  by 
an  outer  breakwater.  In  its  ori^nal  condition  the  harbor  in  the 
Oswego  River  was  navigable  by  vessels  of  light  draft  only,  and  the 
cove  had  no  protection  against  the  lake  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build 
across  the  cove  a  breakwater  of  timber  cribs  filled  with  stone. 
Between  1830  and  1838  a  superstructure  of  masonry  was  built  on 
500  feet  of  this  breakwater.  Between  1866  and  1869,  $41,000  was 
expended  in  dredging  the  harbor  to  the  depth  of  12  feet  at  extreme 
low  water.  Between  1868  and  1870  a  lio:ht-house  pier  was  built, 
extending  north  437  feet  from  the  channel  end  of  tne  breakwater. 
In  1871  the  project  for  an  outer  harbor  formed  by  an  outer  break- 
water was  adopted,  and  in  1881  an  outer  breakwater  was  completed 
having  a  lake  face  4,870  feet  long,  a  westerly  shore  return  916  feet 
long,  and  an  easterly  return  246  leet  long.  In  1881  a  project  was 
adopted  to  build  an  east  breakwater,  248  feet  of  whicn  was  con- 
structed in  1881  and  removed  in  1889.  In  1885  and  1889  two  spurs 
to  the  outer  breakwater,  100  and  150  feet  long,  respectively,  were 
built. 

In  the  acts  of  March  3,  1893,  and  August  18,  1894,  special  pro- 
visions were  made  for  extending  the  deep-water  area  of  the  harbor  in 
the  mouth  of  the  Oswego  River  by  the  removal  of  rock. 

The  present  project  was  adopted  June  3,  1896,  based  on  a  special 
report  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  paiG:e  3213,  et  seq,  and  as  subsequently  modified  is,  first,  to  build 
an  east  breakwater  1,435  feet  long,  at  an  estimated  cost  of  $197,000 
(acts  of  March  3,  1895,  and  June  3,  1896);  second,  to  narrow  the 
breach  made  in  the  outer  breakwater  in  1884  from  175  feet  to  about 
75  feet,  at  an  estimated  cost  of  $18,500;  third,  to  widen  and  deepen 
the  inner  harbor  in  the  mouth  of  the  Oswego  River  and  to  extend  the 
deep-water  area  farther  upstream  by  rock  excavation. 

There  are  5,907  feet  or  outer  breakwater  and  1.993  feet  of  inner 
breakwater  and  light-house  pier,  forming  an  outer  narbor  containing 
140  acres  and  an  inner  harbor  containing  9.35  acres  (including  the 
Oswego  River).  The  areas  having  a  controUinoj  depth  of  14.5  feet  at 
low  water  are  40  acres  in  the  outer  harbor  and  4^  acres  in  the  inner 
harbor. 

Under  maintenance  there  is  required:  The  maintenance  of  the 
outer  breakwater  and  inner  breakwater  and  fight-house  pier,  the 
maintenance  of  a  depth  of  15.7  feet  at  low  water  in  the  entrance 
channel  and  in  the  outer  harbor,  and  the  maintenance  of  a  depth  of 
15  feet  at  low  water  in  the  cove  behind  the  inner  breakwater  and  in  the 
harbor  in  the  mouth  of  Oswego  River. 

The  plane  of  reference  is  low  water  (zero  of  Oswego  gauge). 

The  outer  breakwater  is  difficult  and  costly  to  mamtain. 

The  river  and  harbor  act  of  March  3,  1905,  made  an  appropriation 
for  continuing  repairs  with  timber  under  the  method  printed  as  plan 
''B"  on  page  3368,  Annual  Report  of  the  Chief  of  Engmeere  for  1904. 
Under  tnis  appropriation  extensive  repairs  were  made  with  timber 
to  the  outer  oreakwater  during  1905-6,  and  owing  to  extensive 
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damage  by  storms  were  continued  during  the  past  fiscal  year  to  pre- 
serve parts  damaged  from  complete  destruction. 

The  river  and  harbor  act  of  March  2,  1907,  made  an  appropriation 
of  $100,000  and  authorized  contracts  to  the  extent  of  $100,000  addi- 
tional, all  of  which  has  been  appropriated,  for  reconstruction  under 
plan  "A,"  printed  on  page  3368  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904,  which  contemplates  a  stone  superstructure  and 
sea  slope,  at  an  estimated  cost  of  $900,000.  This  work  was  begun 
during  the  fiscal  year  1908. 

The  amount  expended  for  all  work  to  June  30,  1909,  was 
$2,211,564.70.  It  is  impracticable  to  separate  the  cost  of  construc- 
tion and  maintenance.  The  project  is  completed  except  for  mainte- 
nance, which  is  being  prosecuted  under  a  plan  specifically  adopted 
by  Congress. 

The  funds  recommended  to  be  appropriated  for  the  fiscal  year  end- 
ing Jime  30,  1911,  will  be  used  to  contmue  the  reconstruction  of  the 
outer  breakwater,  to  make  the  improvement  available. 

June  30,  1909,  the  minimum  depth  at  low  water  over  the  shoalest 
part  of  the  locality  under  improvement  was  14  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

1  ne  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
past  ten  vears,  in  tons:  1899,  716.753;  1900,  575,160;  1901,  565,052; 
1902,  334,009;  1903,  733,734;  1904,  712,481;  1905,  724,502;  1906, 
615,840;  1907,  728,090;  1908,  724,187. 

Work  proposed  tor  the  ensuing  fiscal  year,  necessary  to  make  the 
improvement  available  and  extend  its  benefits,  consists  in  dredging 
on  shoals  as  may  be  required  in  the  outer  harbor  and  entrance  channel, 
continuing  the  reconstruction  of  the  outer  breakwater  under  plan 
*'A,*'  and  repairs  on  timber  structures  when  required.  The  appro- 
priation recommended  will  be  applied  to  this  work. 

Report  of  survey  of  the  outer  breakwater  is  printed  on  page  3363 
et  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

A  chart  ot  Oswego  Harbor  is  published  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  225,  and  an 
index  map  facing  page  2160  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903. 

July  1,  1908,  balance  unexpended $82,109.89 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1903 40,000.00 

Sales 11.00 

222,120.89 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 66, 777. 94 

July  1,  1909,  balance  unexpended 155,342.95 

July  1,  1909,  amount  covered  by  uncompleted  contracts 38, 534. 51 

Amount  (estimated)  required  for  completion  of  existing  project 700, 000. 00 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 $200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  Q  Q  5. 

6,  Harbor  at  Cape  Vincent j  New  Yorlc. — This  harbor  in  its  original 
condition  was  an  open  roadstead  on  the  St.  Lawrence  River,  2i  miles 
from  Lake  Ontario,  and  is  a  convenient  location  for  vessels  to  lie 
during  storms,  at  night,  and  in  thick  weather. 

The  original  project  of  1896  was  to  build  a  breakwater,  1,600  feet 
long,  parallel  to  and  600  feet  from  the  railroad  wharf,  at  an  estimated 
cost  of  $320,000.  On  Mav  13,  1899,  this  project  was  modified  to 
build  a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf, 
1,550  feet  long,  of  which  length  150  feet,  or  so  much  thereof  as 
required,  was  to  be  a  shore  return  at  upper  end,  at  an  estimated  cost 
of  $200,000.  Nine  hundred  and  ten  feet  of  this  breakwater,  of  which 
50  feet  is  shore  return,  has  been  built.  Further  extension  of  the 
shore  return  is  not  considered  necessary.  The  project  is  about  three- 
fifths  completed.  No  work  was  done  during  the  fiscal  year.  There 
was  $128.62  expended  for  pay  of  watchman  and  for  traveling 
expenses. 

The  amount  expended  to  June  30,  1909,  was  127,279.79,  of  which 
$270.39  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  low  water  June  30,  1909,  was  19  feet,  and  the  usual 
variation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement  is 
intended  to  make  a  haroor  of  refuge  for  all  craft  plying  between  Lake 
Ontario  and  the  St.  Lawrence  River. 

The  following  is  a  statement  of  the  commerce  of  this  port,  in  tons, 
for  the  years  given:  1901,  4,209;  1902,  4,175;  1903,  15,666;  1904, 
20,083;  1905,  21,750;  1906,  112,501;  1907,  21,946;  1908,  33.573. 

Work  proposed  for  the  next  fiscal  year  is  the  continuation  of  the 
breakwater,  and  the  amount  asked  for  will  be  applied  to  this  work 
for  the  purpose  of  extension  of  benefits. 

For  more  extended  information  and  map,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1897,  page  3286,  et  seq.,  and  for  1903, 
page  2162,  et  seq. 

The  project  has  provided  facilities  that  make  navigation  more  safe 
and  thus  affects  freight  rates. 

July  1,  1908,  balance  unexpended $848.83 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 128.  62 

July  1,  1909,  balance  unexpended 720.21 


Amount  (estimated)  required  for  completion  of  existing  project 72, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljjl,  1909 72,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897. 

(See  Appendix  Q  Q  6.) 

Digitized  by  LjOOQ iC 


814  BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  V.  S.  ARMY. 

7.  Harbor  at  Ogdenahurp,  New  York. — In  its  original  condition 
the  low-water  depth  in  this  harbor  was  9  feet  in  the  upper  entrance 
channel  leading  to  the  Oswegatchie  River,  10  to  12  feet  in  the  two 
lower  entrance  channels,  and  6  to  12  feet  along  the  city  front. 

The  original  project  of  1868  was  to  dredge  the  channels  to  the 
depth  of  12  feet  and  to  build,  if  necessary,  5,500  linear  feet  piers,  at 
an  estimated  cost  of  $100,000.  The  piers  were  never  built.  The 
project  of  1882  provided  for  dredging  the  upper  entrance  channel 
from  the  St.  Lawrence  River  channel  across  the  shoal  to  and  into 
the  mouth  of  the  Oswegatchie  to  16  feet,  and  the  lower  entrance 
channels  and  channels  along  the  city  front  to  15  feet  at  extreme  low 
water,  at  an  estimated  cost  of  $75,000.  The  present  project  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  p.  2872)  provided 
for  dredging  all  the  channels  to  a  depth  of  16.5  feet  below  the  zero 
of  the  Ogdensburg  gauge  (15  feet  below  the  zero  of  the  Oswego 
gauge),  at  an  estimated  cost  of  $158,950.  The  project  was  modi- 
fied February  27,  1897,  to  deepen  the  two  lower  entrance  channels 
to  16  feet  below  the  zero  of  the  Oswego  gauge,  and  by  act  of  March  3, 
1899,  further  modified  to  dredge  900  feet  of  the  channel  along  the 
front  of  Ogdensburg  above  Franldin  street  to  but  14  feet  below  the 
same  zero,  the  projected  deptlis  of  the  upper  entrance  channel  to  and 
into  the  mouth  of  the  Oswegatchie  River  up  to  the  bridge,  and  the 
balance  of  the  channel  along  the  city  front  to  remain  15  feet.  The 
dredging  of  all  of  the  channels  of  the  project  was  completed  in  July, 
1903,  but  thev  are  not  stable,  and  frequent  redredging  is  necessary 
to  maintain  tne  required  depths. 

The  project  is  completed  except  maintenance. 

Work  oi  redredging  to  restore  project  depths  was  nearly  completed 
at  the  close  of  the  fiscal  year,  and  as  it  will  be  completed  with  funds 
on  hand,  no  estimate  is  made  for  the  next  fiscal  year. 

The  amount  expended  to  June  30,  1908,  was  $389,660.64,  of  which 
$118,296.99  was  appUed  to  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  improvement 
at  low  water  (zero  of  new  Ogdensburg  gau2:e  corresponding  to  zero 
of  Oswego  gauge),  June  30,  1909,  was  as  follows:  In  the  lower  en- 
trance channels,  16  feet;  in  the  upper  entrance  channel,  15  feet;  in 
the  channel  along  the  city  front  above  Franklin  street,  14  feet;  be- 
low Franklin  street,  15  feet.  The  usual  variation  of  level  of  water 
surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1899,  670,363;  1900,  646,248;  1901,  646,248; 
1902,  837,025;  1903,  1,185,785;  1904,  898,257;  1905,  1,034,085; 
1906,1,056,100;  1907,1,238,498;  1908,856,714. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451,  et  seq.  Reference  to  reports 
on  examination  and  survey  made  in  compUance  with  act  of  March  2, 
1907,  will  be  found  on  page  779  of  Report  for  1908. 
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July  1, 1908,  balance  unexpended $55,652.22 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 28, 374. 57 

July  1, 1909,  balance  unexpended 27,277.65 

July  1, 1909,  ainount  covered  by  uncompleted  contracts 7, 205. 53 

(See  Appendix  Q  Q  7.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  LOS  ANGELES,  CALI- 

FORNLA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  Amos  A.  Fries,  Corps  of 
Engineers,  having  under  his  immediate  orders  the  following  officers 
of  the  Corps  of  Engineers:  First  Lieut.  C.  T.  Leeds  during  the  entire 
year,  and  First  Lieut.  A.  R.  Ehrnbeck  from  January  7  to  May  13, 
1909.     Division  engineer,  Lieut.  Col.  John  Biddle,  Corps  of  Engineers. 

1.  San  Diego  Harbor,  California, — San  Diego  Harbor  is  just  north 
of  the  national  boundary  o(  Mexico  and  482  nautical  miles  south  of 
San  Francisco. 

The  river  and  harbor  act  approved  March  3,  1875,  appropriated 
$80,000  for  the  construction  of  a  dike  across  the  mouth  ol  San  Diego 
River,  causing  it  to  empty  into  False  Bay,  and  thus  preventing  San 
Diego  Harbor  from  being  injured  by  the  deposit  of  material  brought 
down  during  flood  stages.  This  work  was  completed  in  1876  at  a 
cost  of  $79,798.72,  which,  with  the  cost  of  repairs  made  up  to  the 
time  of  adoption  of  the  present  project,  brougnt  the  total  expendi- 
tures to  $81,918.45.  Further  repairs  to  the  diJke  have  been  made  by 
the  city  of  San  Diego. 

The  project  for  the  improvement  of  the  harbor,  adopted  by  the 
river  and  harbor  act  approved  September  19,  1890,  provided  for  the 
construction  of  a  jetty  on  Zuninga  shoal,  at  the  entrance  to  the  har- 
bor; the  maintenance  of  a  channel  24  feet  deep  at  mean  low  tide 
and  500  feet  wide  through  the-** middle  ground,  and  for  repairs  to 
restraining  dike.  The  jetty  was  to  rise  to  the  height  of  extreme  high 
water  and  to  be  about  7,500  feet  long,  with  a  view  to  producing  a 
depth  of  26  feet  at  mean  lower  low  water  on  the  outer  bar. 

At  the  time  of  the  adoption  of  this  project  the  governing  depth 
on  the  bar  was  21  feet.  Just  inside  the  entrance  was  a  middle  ground 
carrying  but  17  feet  of  water.  The  main  channel,  lying  to  the  west 
of  the  middle  ground,  was  of  ample  depth,  but  was  difiicult  of  navi- 
gation on  account  of  two  sharp  turns. 

The  original  estimated  cost  of  this  improvement  was  $394,400. 
This  estimate  was  increased  in  June,  1900,  to  $542,850.  With  this 
amount  the  jetty  was  extended  to  its  full  contemplated  length  of 
7,500  feet,  a  channel  26  feet  deep  and  271  feet  wide  (28  feet  deep 
over  a  width  of  171  feet)  was  dredged  across  the  outer  bar,  and  a 
channel  26  feet  deep  and  400  feet  wide  was  dredged  across  the  middle 
ground.  Later  the  channels  through  the  outer  bar  and  the  middle 
ground  both  shoaled  to  24  feet  deep.  The  amount  expended  on  this 
harbor  up  to  the  completion  of  this  project  was  $625,214.94. 

The  work  done  since  the  completion  of  the  above  project  has  been 
the  maintenance  of  the  channel  through  the  outer  bar.  Under  con- 
tracts, 15,625  cubic  yards  at  60  cents  per  yard  and  37,750  cubic  yards 
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at  51  cents  per  yard  was  dredged  and  dumped  at  sea.  A  channel 
225  feet  wide  and  28  feet  deep  over  the  east  100  feet  and  27  feet  deep 
over  the  west  150  feet  has  Ibeen  dredged.  This  channel  has  since 
shoaled  to  25  feet  depth,  which  is  the  maximum  draft  that  could  be 
carried  into  the  harbor  at  mean  lower  low  water  to  June  30,  1909- 
The  average  height  of  all  high  waters  above  the  plane  of  reference  is 
4.8  feet.     The  average  of  the  higher  high  tides  is  5.5  feet. 

From  the  appropriation  of  $8,185,750,  made  by  river  and  harbor 
act  of  March  3,  1909,  $30,000  has  been  allotted  for  maintainmg  the 
channel  through  the  outer  bar.  A  contract  will  be  entered  into  at  an 
early  date  for  dredging  100,904  cubic  yards  of  material  at  $0.2874 

1)er  yard.  A  channel  200  feet  wide  and  28  feet  deep  at  mean  lower 
ow  water  will  be  excavated. 

The  amount  expended  on  this  project  (maintenance)  to  June  30, 
1909,  is  $29,866.99.  Any  additional  appropriations  for  maintenance 
will  be  expended  in  dredging  the  channels  through  the  outer  bar  and 
the  middle  ground. 

The  commerce  of  this  harbor  was  250,866  tons  for  the  calendar  year 
1908,  a  decrease  of  3  per  cent  from  that  of  the  previous  year.  It  con- 
sists principally  of  lumber,  general  merchandise,  and  ore  shipped. 
The  value  of  this  commerce  is  estimated  to  be  $11,191,460. 

The  coastwise  trade  is  carried  in  vessels  drawing  from  12  to  20  feet 
of  water,  and  is  benefited  but  little  by  the  improvement  of  the  harbor. 
The  American-Hawaiian  steamers,  of  8,000  to  10,000  tonnage  each, 
enter  this  port  once  a  month.  These  vessels  draw  about  26  feet  or 
water  and  carry  1,000  to  2,000  tons  of  freight  per  month  for  San 
Diego.  Freight  for  San  Diego  carried  bv  the  ranama  steamers  is 
delivered  by  coastwise  steamers  from  San  l^rancisco.  The  American- 
Hawaiian  steamers  and  the  Panama  steamers  have  a  rate  from  the 
Atlantic  ports  to  San  Diego  averaging  about  30  per  cent  cheaper  than 
railroad  rates.  Foreign  cements  are  received  in  this  port  in  sailing 
vessels  draw  ing  22  and  23  feet  of  water. 

For  references  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  Chief  of  Engineers  for  the  year  1904,  page  632,  and  page 
785  of  report  for  1908. 

July  1,  1908,  balance  unexpended 1306.18 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March 3, 1909... 30,000.00 


30,306.18 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 34. 85 


July  1,  1909,  balance  unexpended 30,271.33 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  .Appendix  R  R  1.) 

2.  D^ep  water  Jiarhor  at  Sa7i  Pedro  Bay.  California. — ^The  river 
and  harbor  act  of  June  3,  1806,  provided  lor  the  appointment  of  a 
Board  to  determine  upon  the  location  of  a  deep-water  harbor  for 
conunerce  and  of  refuge  in  Santa  Monica  Bay,  California,  or  at  San 
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Pedro,  in  the  same  State,  the  decision  of  a  majority  of  the  Board  as 
to  location  to  be  final.  The  Board  was  to  make  plans,  s|>ecifications, 
and  estimates  for  said  improvement.  After  the  Board  should  have 
rendered  its  decision  and  submitted  its  report  the  Secretary  of  War 
was  empowered  to  make  contracts  for  the  completion  of  the  selected 
harbor  in  accordance  with  the  project  of  the  Board,  at  a  cost  not 
exceeding  in  the  a,2:?:regate  $2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  appointed, 
which  submitted  its  report  March  1,  1807,  deciding  in  favor  of  San 
Pedro  Bay.  The  report  of  the  Boanl  is  printed  in  Senate  Document 
Ko.  18,  Fifty-fifth  Congress,  first  session. 

The  plan  of  the  Board  (the  present  i)roject  of  improvement)  was 
to  construct,  to  the  eastward  of  Point  Fermin,  a  breakwater  about 
8,500  feet  long,  or  as  much  longer  as  could  be  constructed  within  the 
authorized  limit  of  cost,  $2,900,000,  and  it  has  been  decided  that  a 
breakwater  9,250  feet  long  should  be  built.  In  plan  the  breakwater 
is  to  consist  of  two  straight  arms  connected  by  a  curve  1 ,800  feet  in 
length,  of  1 ,910  feet  radius.  The  westerly  arm  is  to  be  3,000  feet  long, 
pointing  S.  72°  E.  (magnetic):  the  easterly  arm,  as  extended,  4,450 
feet  long,  pointing  N.  54°  E.  (magnetic).  A  gap  of  about  1,850  feet 
is  to  be  left  between  the  east  shore  of  Point  Fermin  and  the  westerly 
end  of  the  breakwater. 

Originally  San  Pedro  Bay  was  an  open  roadstead  exposed  to  south- 
easterly, southerly,  and  southwesterly  winds.  The  effect  of  the 
breakwater  will  be  to  afford  a  place  of  refuge,  easy  of  access  and 
secure  from  storms,  for  vessels  of  the  largest  size.  It  will  also  shelter 
the  entrance  to  the  inner  harbor  of  San  Pedro. 

On  August  12,  1898.  a  continuing  contract  was  entered  into  with 
Ileldmaier  &  Neu,  of  Chicago,  111.,  for  the  construction  of  the  break- 
water, for  $1,303,198.54.  This  contract  was  annulled  on  March  19, 
1900,  on  account  of  unsatisfactory  progress.  Under  this  contract 
86,610  tons  of  stone  was  placed  in  the  foundation  course,  at  a  cost, 
including  inspection,  of  $51,537.43. 

On  June  7,  1900,  a  continuing  contract  for  completing  the  break- 
water was  entered  into  with  the  California  Construction  Company,  of 
San  Francisco,  Cal.  The  estimated  cost  of  work  under  this  contract, 
using  the  quantities  on  which  bids  were  convassed  and  the  prices  bid 
for  stone  and  concrete,  and  allowing  10  per  cent  for  engineering  ex- 
penses and  contingencies,  is  $2,613,100.66,  in  addition  to  expenditures 
under  the  former  contract.  This  estimate  is  for  a  breakwater  8,500 
feet  long.  The  extension  of  the  breakwater  to  9,250  feet  in  length  is 
estimated  to  cost  about  $272,500  additional. 

The  amount  ex])ende(l  under  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1909,  is  82,726,697.46. 

Work  was  begun  on  the  westerlv  end  of  the  substructure.  Up  to 
June  30,  1909,  2,204,909  long  tons  of  stone,  at  $0,844  per  ton,  had 
been  deposited  in  the  substructure  under  the  present  contract,  and 
the  substructure  was  about  completed  for  a  distance  of  9,174  feet. 
Some  stone  has  been  dumped  128  feet  farther,  which  Ls  approximately 
at  the  toe  of  the  end  slope  of  the  completed  breakwater. 

The  supersti-ucture  was  begun  in  October,  1902.  To  June  30, 
1909,  222,038  long  tons  of  stone  had  been  placed  in  the  superstructure, 
at  $3.10  per  ton,  and  this,  while  partially  completing  it  over  a  length 
of  8,884  feet,  is  equivalent  to  8,458  feet  of  completed  work, 

9001-BNO  1909 52  /-  ^^^T^ 
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The  protected  area  is  used  by  vessels  which  have  to  lighter  a  part 
of  their  cargo  or  have  to  await  a  favorable  tide  before  thev  can  enter 
the  inner  harbor.  The  effect  of  continuing  work  under  tlie  existing 
project  will  be  to  improve  the  protection  of  the  sheltered  area  and  the 
entrance  to  the  inner  harbor. 

The  authorized  cost  of  the  project,  $2,900,000,  has  been  appro- 

Eriated.  The  project  is  about  97  per  cent  completed.  The  available 
alance  will  be  expended  in  building  up  the  breakwater  to  its  full 
project  height  under  the  contract. 

There  are  as  yet  no  commercial  wharves  in  the  outer,  or  break- 
water, harbor.  The  construction  of  bulkheads,  etc.,  has  been  begim, 
but  little  progress  has  been  made  owing  to  the  financial  stringency. 
It  is  expected,  however,  that  facilities  for  commerce  will  be  greatly 
developed  during  the  coming  year.  For  conmiercial  statistics  see 
report  on  Wilmington  Harbor. 

For  references  to  reports  on  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  634,  and 
page  785  of  report  for  1908. 

July  1,  1908,  balance  unexpended $285,871.90 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 100^000.00 

385,-871.  90 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      212, 569. 31 

July  1,  1909,  balance  unexpended 173,302.59 

July  1,  1909,  outstanding  liabilities 27,414.38 

July  1,  1909,  balance  available 145,888.21 

July  1,  1909,  amount  covered  by  xincompleted  contracts 94, 015. 18 

(See  Appendix  R  R  2.) 

S.  Wilmington  Harbor^  California, — ^Wilmington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  Bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  gaining 
a  depth  of  10  feet  at  mean  low  tide.  This  depth  was  obtained  in 
1881,  at  a  cost  of  $555,000,  when  a  further  project  to  increase  depth  of 
channel  to  15  feet  at  mean  low  tide  by  dredging  a  reef  between  the 
jetties,  raising  existing  works,  and  extending  the  jetties  to  18  feet  of 
water  in  San  redro  Bay  was  submitted.  This  project  was  completed 
in  1893,  at  a  cost  of  $3*99,497.68. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  a  project  submitted  in  1894 
for  a  channel  depth  of  18  feet  at  mean  low  tide,  at  an  estimated  cost 
of  $392,725.  Owing  to  certain  provisos,  however,  this  money  was  not 
available  without  further  action  by  Congress. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13,  1902,  and  contemplates  provicling  a  channel  20  feet  deep  and 
400  feet  wide  from  the  outer  haroor  to  the  foot  of  the  wharves,  and 
24  feet  deep  between  harbor  lines  from  the  foot  of  the  wharves  to  and 
including  a  turning  basin  1,600  feet  in  diameter  just  below  Mormon 
Island.     It  also  provides  for  repairs  to  the  east  jetty  and  for  the  con- 
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struction  of  a  dike  to  divert  the  waters  of  the  Los  Angeles  Kiver  from 
Wilmington  Lagoon.  The  same  act  made  available  the  $50,000  ap- 
propriated by  the  act  of  June  3,  1896. 

Cnanged  conditions  have  rendered  the  building  of  the  dike  inad- 
visable. 

The  original  estimated  cost  of  the  work  called  for  by  the  present 
project,  including  the  procurement  of  a  dredge,  is  $550,000.  This 
estimate  has  been  increased  to  $663,000.  The  mil  amount  of  the  esti- 
mated cost  has  been  appropriated. 

The  amount  expendeu  under  the  existing  project  to  June  30,  1909, 
is  $61 1,194.32,  and  the  project  is  about  92  per  cent  completed. 

Repairs  have  been  made  to  the  east  jetty  at  a  cost  of  $3,700. 

A  20-inch  suction  dredge,  with  the  necessary  discharge  pipe,  float- 
ing plant,  etc.^  has  been  built  at  a  total  cost  of  $118,721.78.  The 
work  of  dredging  the  harbor  began  April  1,  1905,  since  which  time 
3,437,063  cubic  yards  of  material  has  been  dredged  and  deposited 
behind  bulkhead  lines  on  Terminal  and  Smiths  islands,  or  outside  the 
jetties,  at  a  cost,  including  deterioration  of  plant,  of  $288,066.86,  or 
about  $0.0838  per  cubic  yard.  At  the  entrance  to  the  harbor  355,785 
cubic  yards  has  been  dredged  under  contract  at  a  cost  of  $168,579.90 
(contract  pa\Tnents  only),  and  between  the  entrance  and  the  upper 
end  of  the  wharves  249,340  cubic  yards  has  been  dredged  under  con- 
tract at  a  cost  of  $39,894.40. 

The  entrance  channel  has  been  dredged  to  a  width  of  400  feet  and 
a  depth  of  21  feet.  A  channel  400  feet  wide,  with  a  least  depth  of  20 
feet,  has  been  dredged  from  the  entrance  to  the  lower  end  of  the 
wharves,  and  dredging  to  a  depth  of  25  feet  has  been  done  between 
the  wharves  as  far  north  as  the  turning  basin  just  above  Smiths 
Island,  a  distance  of  about  5,000  feet.  This  depth  of  25  feet,  with  a 
width  of  400  feet,  has  also  been  carried  along  the  easterly  and  west- 
erly sides  of  the  turning  basin,  and  a  cut  200  feet  wide  and  25  feet 
deep  to  connect  these  side  channels  is  being  excavated  around  its 
northern  periphery. 

From  tne  appropriation  of  $8,185,750  made  by  river  and  harbor 
act  of  March  3,  1909,  $20,000  has  been  allotted  for  operating  govern- 
ment plant  toward  completing  the  present  project,  removing  any 
shoalings  that  may  be  found  to  have  occurreti,  and  in  caring  for  and 
making  repairs  to  the  plant  while  being  laid  up  awaiting  further  ac- 
tion by  Congress. 

For  the  calendar  year  1908  the  commerce  of  this  port  amounted 
to  1,005,697  tons,  a  decrease  of  10  per  cent  from  the  preceding  year. 
It  consists  principally  of  lumber,  crude  oil,  and  general  merchandise 
received,  and  of  general  merchandise  and  ciTide  oil  shipped.  Its 
value  is  estimated  at  $25,189,300. 

It  is  difficult  to  estimate  accurately  the  effect  of  this  improvement 
on  freight  rates.  The  principal  traffic  of  the  harbor  is  in  lumber 
received  from  northern  Caliiornia,  Oregon,  and  Washington,  and 
shipped  inland  by  rail,  and  amounts  for  the  calendar  year  1908  to 
nearly  1,000,000  tons.  The  water  rate  on  lumber  from  Puget  Sound 
points  to  Los  Angeles  is  about  $5  per  ton;  the  railroad  rate,  $12.50 
per  ton.  Without  the  improvement  of  Wilmington  Harbor,  lumber 
would  have  to  be  unloaded  at  exposed  piers  or  brought  to  San  Pedro  in 
vessels  of  light  draft  or  lightered  ashore.  The  saving  in  freight,  hghter- 
age  charges,  and  insurance  is  large,  but  can  not  be  definitely  stated. 
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For  reference  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  635,  and 
House  Document  No.  1114,  Sixtieth  Congress,  second  session. 

July  1,  1908,  balance  unexpended 1117,031.92 

AmouTit  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 7 20,000.00 

Receipts  from  sales 35. 25 

137,067.17 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        64,626.67 


July  1,  1909,  balance  unexpended 72,440.50 

July  1,  1909,  outstanding  liabilities 1, 753. 72 

July  1,  1909,  balance  available 70,  €86. 78 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 45,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  3.) 

4.  San  Luis  Obispo  TJarhor,  CaHfomia. — San  Luis  Obispo  Ilarhor 
is  9  miles  to  the  southward  and  westward  of  the  town  or  San  Luis 
Obispo  and  216  nautical  miles  from  San  Francisco. 

It  is  a  biglit  of  the  coast  about  18  miles  long  between  Point  San 
Luis  on  the  north  and  Point  Sal  on  the  south.  Port  San  Luis  (for- 
merly Port  Ilarforil)  is  situated  at  its  upper  end,  where  a  commercial 
whaif  has  been  maintained  for  many  years.  In  1907  commercial 
wharves  were  also  built  at  Avila  and  at  Oil  port,  just  easterly  of 
Avila.  The  latter  wharf,  however,  w  as  destroyed  shortly  after  it  was 
built. 

Whaler  reef,  extending  nearly  half  a  mile  to  the  southward  and 
eastward  of  Point  San  Luis,  forms  more  or  less  of  a  natural  break- 
water, but  during  the  winter  season  the  landing  was  exposed  to  the 
heavy  swell  caused  by  southerly  gales. 

The  original  project  was  adopted  by  the  river  and  harbor  act  of 
August  11,  1888,  and  provided  for  the  construction  on  Whaler  reef  of 
a  breakwater  of  rubblestone  rising  to  mean  lower  low  water  and 
extentling  from  Point  San  Luis  to  Whaler  Island  and  thence  to  a 
point  w^here  the  outer  reef  rises  above  high  water.  Exclusive  of 
Whaler  Island,  which  is  245  feet  long,  the  breakwater  was  to  have  a 
length  of  about  1,736  feet,  and  its  estimated  cost  was  $284,898. 

Ihis  project  was  modified  January  17,  1893,  to  provide  for  raising 
the  structure  to  the  height  of  6  feet  above  mean  nio:h  water,  with  a 
top  width  of  20  feet  and  such  side  slo|>es  as  might  be  formed  under 
the  action  of  th.*  sea.  The  estimated  cost  was  increased  to  $568,660. 
This  is  the  existing  project. 

The  amount  ei.pended  on  this  work  up  to  June  30,  1909,  is 
$321,461.36,  and  t'.e  project  is  57  per  cent  completed. 

There  has  been  placed  in  the  oreakwater  146,515  short  tons  of 
stone. 

The  breakwater  has  been  built  to  full  section  from  Point  San  Luis 
to  Wlialer  Island  and  for  765  feet  beyond  Whaler  Island,  and  has 
been  partly  built  up  for  795  feet  farther,  or  a  total  distance  of  2,141 
feet,  including  the  island.    The  partially  protected  area  has  an 
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available  depth  of  20  to  33  feet  at  mean  lower  low  water  and  there  is 
30  feet  dei)tn  at  the  Port  San  Luis  wharf.  The  mean  rise  of  tide  is 
4.6  feet.  The  result  has  been  to  give  increased  security  to  vessels 
in  the  anchorage  and  at  the  landing. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $63,660 
and  authorized  continuing  contracts  for  the  completion  of  the  work 
at  a  cost  not  to  exceed  the  additional  amount  of  $200,000,  of  which 
$110,000  remains  to  be  appropriated. 

A  continuing  contract  for  completing  the  breakwater  has  been 
entered  into  which  provides  for  the  delivery  of  151,140  tons  of  stone 
at  $1.57  per  ton,  the  amount  necessary  to  complete  the  project. 
Work  was  to  have  been  begun  May  1,  190<S,  but  on  account  of  the 
shoaling  of  the  channels  at  the  (juarry  at  Morro  rock  and  the  heavy 
seas,  no  stone  was  delivered  untd  August,  190S,  and  only  9,205  tons 
until  December,  when  work  was  suspended  during  the  winter.  The 
shoaling  has  since  increased  so  that  it  is  now  impossible  to  get  a  barge 
near  enough  to  the  quarry  to  load  it.  As  this  is  the  only  available 
quarry  authority  has  been  given  the  contractor  to  suspend  work  dur- 
ing this  workinoj  season,  or  until  the  channels  should  deepen  suffi- 
ciently to  permit  of  the  work  being  resumed. 

Further  work  under  the  project  will  afford  increased  shelter.  The 
unexpended  balance  and  the  $110,000  yet  to  be  appropriated  should 
be  applied  to  the  extension  of  the  breakwater  to  its  full  projected 
lengtn  and  height. 

The  commerce  consists  principally  of  lumber  and  general  merchan- 
dise received  and  grain  and  crude  oil  shipped.  Its  volume  for  1908 
is  1,071,469  tons,  a  decrease  of  2  per  cent  from  that  of  the  previous 
year.     The  value  of  this  commerce  is  estimated  at  $7,698,024. 

It  is  impracticable  to  give  definite  figures  relative  to  the  influence 
of  the  project  on  freight  rates.  The  following,  however,  may  throw 
some  light  on  the  matter.  Ihe  Union  Oil  Company  pumps  crude  oil 
through  a  6-inch  pipe  from  its  well  in  the  northern  part  of  Santa 
Barbara  County,  a  distance  of  40  to  45  miles,  to  the  landing  at  Port 
San  Luis,  and  thence  ships  it  in  tank  vessels  to  the  Hawaiian  Islands 
and  .coast  points.  The  Standard  Oil  Company  also  ships  oil  from  this 
port.  The  cost  of  delivery  of  oil  in  San  Krancisco  is  about  10  cents 
per  barrel,  and  the  oil  is  sold  there  for  from  $0.90  to  $1  per  barrel. 
Uhe  railway  rate  to  San  Francisco  is  about  60  cents  per  barrel. 

Keference  to  reports  on  examinations  and  surveys  will  be  found  in 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  636. 

July  1,  1908,  balance  unexpended " $122, 826. 10 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 30, 000.  00 

152, 826. 10 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment        15,026.51 


July  1, 1909,  balance  unexpended 137, 1 99. 59 

July  1,  1909,  amount  covered  by  uncompleted  contracts 224,  287.  34 

Amount  (estimated)  required  for  completion  of  existing  project 110, 000.  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
19 11,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 

July  1,1909 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

4,1897.  r"^^r^l/> 
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EXAMINATION   AND   SURVEY   MADE    IN   COMPLIANCE   WITH   RIVER   AND 
HARBOR  ACT  APPROVED  MARCH   2,  1907- 

Reports  dated  April  24,  1907,  and  December  17,  1907,  on  prelimi- 
nary examination'  and  survey,  respectively,  of  Wilmington  Harbor, 
California,  with  a  view  to  obtaining  increased  depth,  required  by  the 
river  and  harbor  act  of  March  2,  1907,  were  duly  submitted  by  the 
district  officer.  They  were  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  nursuant  to  law,  and  were  transmitted  to  Con- 
gress and  printed  in  llouse  Document  No.  1114,  Sixtieth  Congress, 
second  session.  A  plan  for  improvement  at  an  estimated  cost  of 
$420,000  is  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  SAN 
FRANCISCO,  CALIFORNIA,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  John  Biddle,  Corps 
of  Engineers,  division  engineer.  Pacific  division. 

1,  Oakland  Harbor,  California, — The  original  condition  of  San 
Antonio  estuary  was  as  follows:  It  was  a  tidal  arm  of  the  Bay  of 
San  Francisco,  with  a  tidal  prism  of  156,000,000  cubic  feet.  This 
filled  and  emptied  itself  with  each  coming  tide.  The  tidal  flow  was 
sufficient  to  maintain  a  natural  channel  depth  over  the  bar,  off  the 
mouth,  of  2  feet  at  low  tide.  Within  the  estuary  proper,  where  the 
bends  are  pronounced,  mid-channel  depths  of  20  to  23  feet  at  low 
water  and  widths  of  500  feet  were  found.  Vessels  drawing  5  to  8 
feet  could  enter  at  high  tide.  The  commerce  in  1874  aggregated 
154,300  tons. 

The  original  project  was  submitted  in  1874  in  compliance  with  an 
act  of  Congress.  The  report,  with  project  and  estimate  of  cost,  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1874, 
page  378.  This  project  called  for  (a)  two  mid-tide  training  walls  at 
the  entrance,  (6)  a  tidal  canal  for  flushing  purposes  about  14  miles 
in  length  to  connect  with  tide  water  in  San  I^eandro  Bay,  (c)  a  dam 
at  the  entrance  to  San  Leandro  Bay,  and  (J)  dredging  a  tidal  basin 
and  then  a  channel  to  have  a  depth  of  20  feet  from  the  basin  to  San 
Francisco  Bay.  The  estimated  cost  of  the  work  was  in  round  num- 
bers $1,815,000. 

This  was  approved  by  Congress,  and  during  the  progress  of  the 
work  slight  modifications  were  made  from  time  to  time.  These  con- 
sisted of  raising  the  training  walls  to  full  high-tide  level;  of  increas- 
m^  the  width  of  the  tidal  canal  to  400  feet;  of  buildinj^  three  steel 
brTdgcs  across  the  tidal  canal ;  and  of  diverting  the  silt-laden  storm 
waters  of  Sausal  Creek  from  the  tidal  canal  by  means  of  a  separate 
channel  into  San  Leandro  Bay. 

The  present  project  was  adopted  before  this  project  was  completed. 
Up  to  and  including  1900,  $2,450,600  had  been  expended  on  the  origi- 
nal project.  . ,    ,   * 

In  the  river  and  harbor  act  of  1900  Congress  provided  for  an 
examination  of  Oakland  Harbor  with  a  view  to  its  improvement  west 
of  the  tidal  canal  to  meet  the  needs  of  present  and  prospective  com- 
merce. Three  alternative  plans  and  estimates  for  channel  enlarge- 
ment were  submitted,  estimated  to  cost,  respectively,  $646,293, 
$1,687,818,  and  $968,203.     This  report,  with  estimates,  is  printed  in 
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the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3448- 
3449. 

On  June  13,  1902,  Conin^ess  appropriated  $100,000  and  authorized 
continuing  contracts  for  $150,000  additional  for  the  work,  but  failed 
to  specify  to  which  of  the  above  projects  the  funds  were  to  be  applied. 
Contract  was  made  to  the  extent  of  the  money  available  and  author- 
ized for  dredgin^j  work  which  was  common  to  all  of  the  above  proj- 
ects. By  act  of  March  3,  1905,  Congress  specifically  named  project 
No.  3,  estimated  to  cost  $968,203,  appropriated  $100,000,  and  author- 
ized contracts  for  $250,000  additional  for  continuing  the  improve- 
ment with  a  view  to  obtaining  a  channel  300  feet  wide  and  25  feet 
deep  from  San  Francisco  Bay  to  Fallon  street,  Oakland. 

Project  No.  3  calls  for  a  cnannel  from  San  Francisco  Bay,  500  feet 
wide  and  25  feet  deep  at  low  water,  to  Chestnut  street,  Oakland; 
thence  300  feet  wide  and  25  feet  deep  at  low  water  to  Fallon  street  ; 
thence  300  feet  wide  and  17  feet  deep  to  tidal  basin;  thence  300  feet 
wide  and  12  feet  deep  around  the  tidal  basin,  and  extension  of  south 
jetty. 

In  the  act  of  March  2,  1907,  Confess  provided  for  the  project  No. 
3,  as  recommended  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
in  report  of  January  11,  1907,  printed  in  River  and  Harbor  Com- 
mittee Document  No.  9,  Fifty-ninth  Congress,  second  session,  but  the 
act  extended  the  provisions  of  the  project  as  follows: 

Extension  of  south  jetty  500  feet,  widening  to  500  feet  the  channel 
25  feet  deep  from  San  Francisco  Bay  to  Faflon  street,  deepening  to 
25  feet  the  channel  300  feet  wide  from  Fallon  street  to  the  tidal  basin, 
deepening  to  17  feet  the  channel  300  feet  wide  around  the  north  side 
of  tlie  tidal  basin  to  the  tidal  canal,  and  from  the  tidal  canal  along 
the  Alameda  shore  to  Tenth  avenue.  The  two  preceding  paragraphs 
cover  the  final  project.     The  estimate  of  cost  is  $1,468,203. 

The  work  is  in  progi:ess  under  the  continuing-contract  system. 
The  full  appropriation  under  contract  authorization  has  been  made. 
In  order  to  complete  the  improvement  directed  by  Congress,  an 
additional  amount  of  $500,000  is  estimated. 

On  June  30,  1909,  at  mean  lower  low-tide  level,  a  channel  300  feet 
wide  and  25  feet  deep  has  been  made  for  a  length  of  25,000  feet 
easterly  from  deep  water  in  San  Francisco  Bay  to  the  tidal  basin  at 
Tenth  avenue.  From  the  bay  to  Chestnut  street  this  channel  has 
a  width  of  400  feet  with  a  depth  of  20  feet  in  the  additional  100  feet 
width,  and  from  Chestnut  to  Castro  streets  and  from  Harrison  to 
Fallon  streets  the  channel  has  a  width  of  400  feet  with  25  feet  depth. 
In  the  tidal  basin  there  is  a  partly  completed  channel  300  feet  wide, 
17  feet  deep  on  the  north  side  from  Tenth  avenue  to  Fifteenth  avenue, 
a  distance  of  3,200  feet,  the  balance  to  the  canal  being  300  feet  wide 
and  6  feet  deep.  On  the  Alameda  side  there  is  a  partly  completed 
channel  300  feet  wide,  17  feet  deep  from  Tenth  avenue  to  Willow 
street,  a  distance  of  5,300  feet,  and  the  balance  to  the  canal  300  feet 
wide  and  6  feet  deep.  The  range  of  the  tides  is  4.5  to  5.5  feet.  The 
navigable  portion  of  the  channel  is  about  32,000  feet  in  length. 
Light-draft  vessels  can  go  a  half  mile  farther  east.  The  amount 
spent  on  the  existing  project  is  $702,006.86.  The  project  is  about 
half  completed. 

The  money  thus  far  spent»has  been  practically  all  for  extensions 
in  channel  widths  and  depths  for  the  benefit  of  commerce.    Therein 

^  Digitized  by  V^Ouy^lC 


824  REPOBT  OP  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ABlfY. 

has  been  spent  for  the  maintenance  of  bridges  since  the  adoption 
of  present  project  $4,747.79.  The  sum  of  S5  has  been  received 
during  the  year  from  the  sale  of  an  old  typewriter.  High  Street 
Bridge  was  de-stroyed  by  fire  on  May  21,  1909.  Repairs  will  be 
undertaken  early  in  tlie  coming  year. 

It  is  difficult  to  estimate  what  increase  of  commerce  is  likely  to 
result  from  an  increased  depth  and  width  of  channel  in  Oakland 
Harbor.  At  present  about  64  per  cent  of  the  total  tonnage  of  Oak- 
land Harbor  is  overlaml  freight  transferred  across  the  bay  on  ferry- 
boats, which,  when  loaded  with  cars,  draw  only  about  8  feet  of 
water.  If  improvement  be  continued  it  will  permit  the  deeper 
drat  vessels  carrying  to  tlie  city  of  Oakland  coal,  wood,  coke,  oil, 
hay,  grain,  flour,  lumber,  building  material,  and  sundries,  which  in 
1908  amounted  to  3,601,871  tons,  valued  at  $142,808,120,  and  also 
should  in<luce  a  large  increase  in  manufacturing  industries  on  the 
shores  of  this  harbor. 

It  is  believed  that  the  improvement  has  had  no  material  effect 
on  freight  rates.  Passenger  rates  are  5  cents  per  trip,  while  all 
other  ierries  charge  10  cents  pfer  trip. 

It  is  proposed  to  spenil  the  funds  available  for  dredging  in  accord- 
ance with  contract  for  extension  of  benefits. 

It  is  proposed  to  spend  the  funds  estimated  in  continuing  work 
in  accordance  with  project  directeil  by  Congress.  This  will  be  for 
the  extension  of  benefits.  The  amount  asked  for  as  maintenance 
it  is  proposed  to  use  for  repairs  of  bridges  and  for  dreilging  small 
shoals  that  may  develop,  particularly  at  the  mouth  of  the  cnannel. 
The  original  project  did  not  provide  for  maintenance.  It  has  de- 
veloped that  the  bridi^es  have  to  be  maintained  and  that  shoals 
develop  and  must  be  dredj^ed.  This  is  in  part  due  to  the  fact  that 
while  the  tidal  prism  remams  the  same  as  in  the  project  of  1874,  the 
size  of  the  channel  is  largely  increaseil  in  the  present  project. 

In  connection  with  this  improvement  a  tidal  canal  connecting 
San  I^andro  Bay  with  Oakland  Channel  was  excavated  by  the 
United  States.  This  canal  was  intended  for  flushing  purposes  only 
and  no  provision  was  made  for  operation  of  bridges  over  it  which 
are  owned  by  the  United  States  and  are  provided  with  draws.  A 
demand  appears  to  have  arisen  for  the  opening  of  the  canal  to  navi- 
gation, as  explained  in  the  district  officer's  report,  but  the  bridges 
form  an  impediment  to  such  use,  and  he  recommends  that  they  be 
turned  over  to  the  local  authorities,  who  have  signified  their  willing- 
ness to  accept  and  operate  them. 

July  1,  1908,  balance  unexpended •. $284,454.37 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 15,000.00 

K  mount  appropriated  hy  sundry  civil  act  approved  March  4,  1909 256, 000. 00 

Amount  received  by  reimbursement  from  Lsthmiao  Canal  Commission..  14.21 

Amount  received  from  sale  of  old  t>'pewriter 5.00 

555,473.58 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $273, 472. 73 

For  maintenance  of  improvement 785.50  nco  « 

July  1,  1909,  balance  unexpended 281,215.35 

July  1,  1909,  outstanding  liabilities ^ 28,416.?7 

July  1, 1909,  balance  available 252,799.08 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $187, 548. 10 

Amount  (estimated)  required  for  completion  of  existing  project 500, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
191 1,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 315,000.00 

Submitted  in  compliance  with  requirements  of  sundrv  civil  act  of  June 

4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  1.) 

5,  San  Pablo  Bay^  California, — ^Before  work  was  commenced  there 
was  a  shoal  about  27,000  feet  long,  with  a  least  depth  of  19  feet  at 
low  water,  with  a  gradual  increase  of  depth  toward  each  end  of  the 
shoal,  where  the  depth  was  30  feet.  Tnese  depths  extended  from 
1,000  to  1,500  feet  in  width,  and  outside  of  these  widths  there  is  a 

fradual  shoaling  to  each  side  of  the  bay.  Ships  going  to  and  from 
'ort  Costa  warehouses,  from  which  most  of  the  grain  raised  in  Cali- 
fornia is  shipped,  and  ships  going^to  and  from  Mare  Island  Navy- 
Yard,  all  passed  over  this  shoal,  in  many  cases  it  was  necessary  to 
choose  the  time  of  high  water  to  pass  over  the  shoal  with  ships  not 
fuUv  laden.  All  the  commerce  passing  into  and  from  the  Sacramento 
ancl  San  Joaquin  rivers  passes  over  this  shoal.  No  project  was 
adopted  or  improvement  made  prior  to  the  present  project. 

Report  on  examination,  with  estimate,  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4260.  The  project 
contemplates  a  channel  300  feet  bottom  width,  30  feet  depth  at  low 
water,  and  27,000  feet  long;  estimated  to  cost  $381,000,  and  about 
$16,000  per  year  thereafter  for  maintenance.  Congress  adopted  this 
project  on  June  13,  1902. 

This  work  was  completed  February  6,  1906.  A  survey  made  in 
April  and  May,  1907,  snowed  that  the  channel  had  shoaled  over  four- 
fifths  of  its  length,  this  shoaline;  extending  for  one-half  mile,  so  as  to 
give  a  depth  of  only  24  feet,  and  amounting  to  1 ,000,000  cubic  yards. 

A  survey  made  in  November,  1908,  showed  a  fill  above  the  3'O-foot 
plane  since  the  dred<2:ing  was  completed  of  about  1,292,000  cubic 
yards,  or  over  five-eignths  of  total  that  was  dredged  from  the  channel. 

The  maximum  available  depth  June  30,  1909,  at  low  tide  is  about 
23  feet.     The  ordinary  range  of  tide  is  from  3.5  feet  to  6  feet. 

The  amount  expended  on  this  projecc  to  June  30,  1909,  is 
$332,804.52. 

On  June  8, 1908,  a  joint  army  and  navy  board  appointed  to  consider 
the  approach  from  San  Francisco  Bay  to  Mare  Island  Navy- Yard 
submitted  to  the  Secretary  of  War  a  project  for  a  channel  tnrough 
San  Pablo  Bay  30  feet  deep  and  500  feet  wide.  The  estimate  was 
made  in  connection  with  the  improvement  of  Mare  Island  Strait  and 
can  not  be  separated. 

Improvement  is  needed  to  permit  naval  vessels  to  reach  Mare 
Island  Navy- Yard  at  all  stages  of  the  tide.  It  is  not  required  by  the 
present  commerce,  and  has  nad  no  effect  on  freight  rates. 

The  funds  on  hand  will  be  used  to  make  examinations  and  to  dredge 
any  small  shoal  places  that  may  develop. 

July  1,  1908,  balance  unexpended $21,079.47 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 715.  58 

July  1,1909,  balance  unexpended 20,363.89 

(See  Appendix  S  S  2.)  ^  v    t  m  ht]^ 
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5.  San  Joaquin  River,  California. — Before  improvement  the  chan- 
nel below  Stockton  was  crooked  and  difficult  to  navigate,  with  a  depth 
of  6  feet  and  less  at  low  tide.  Above  Stockton  it  was  navigable  only 
at  high  water  for  a  few  months  of  the  year  and  carried  but  little 
commerce. 

The  first  examination  and  survey  was  made  in  1875.  (See  Report 
of  the  Chief  of  Engineers  for  1875,  p.  729.)  In  1877  (see  Report 
of  the  Chief  of  Engineers  for  1878,  p.  1302)  a  plan  of  improvement 
was  submitted  to  dredge  shoal  parts  to  6  feet  and  to  cut  off  sharp 
bends.  This  project  was  modified  from  time  to  time.  The  present 
project  is  generally  to  secure  and  maintain  by  dredging  and  by  cut-offs 
a  channel  9  feet  deep  and  100  feet  wide  to  Stockton,  and  one  4  feet 
deep  and  80  feet  wide  in  Mormon  Slough  up  to  Miller's  warehouse, 
as  well, as  a  temporarv  improvement  of  the  upner  river  by  snagging, 
dredging  of  bars,  and  partial  closing  of  side  cnannels.  No  definite 
estimate  has  been  made  for  this  project.  The  work  done  has  been 
practically  the  use  of  such  funds  as  were  available  to  improve  the 
worst  stretches  in  the  river  as  they  developed  year  by  year.  Eight 
cut-offs  have  been  made  below  Stockton  by  the  United  States  and 
several  by  the  State  of  California.  The  dredged  depths  and  cut-offs 
have  maintained  themselves  fairly  well  in  the  main  river,  but  it  has 
been  impracticable,  on  account  of  the  large  amount  of  debris  brought 
down  by  Mormon  Slough,  to  maintain  without  continuous  dredging 
navigable  depths  in  Stockton  channel,  which  is  about  IJ  miles  in 
length  and  on  which  the  city  of  Stockton  is  situated. 

The  total  amount  expentled  on  the  project  up  to  Jime  30,  1909, 
was  $553,142.34. 

Navigation  was  kept  open  to  Stockton  the  entire  year.  This 
would,  however,  not  have  been  possible  had  not  the  city  of  Stockton, 
imder  permit  of  the  War  Department,  ccmstructed  a  dam  near  the 
mouth  of  Mormon  Slough,  wliich  intercepts  temporarily  the  flow  of 
the  slough,  discharging  it  into  the  San  Joaquin  River  above  the 
mouth  of  Stockton  channel,  after  passing  over  a  wide  tract  of  land  on 
which  most  of  the  material  carried  is  deposited. 

This  unfavorable  condition  at  Stockton  channel  will  be  lai^ely 
remedied  by  an  intercepting  canal,  which  is  now  under  construction. 

The  maximum  depth  that  could  be  carried  to  Stockton  at  mean 
low  tide  on  June  30,  1909,  was  about  6  feet.  The  extreme  tidal 
range  is  about  3  feet;  the  freshot  range  about  12  feet.  The  distance 
from  Stockton  to  the  mouth  of  the  San  Joaquin  River  is  about  45 
miles.  At  high  water  boats  go  occasionally  to  Hills  Ferry,  150  river 
miles  above  Stockton. 

The  commerce  of  the  San  Joaquin  River  is  reported  by  the  two 
large  steamship  companies  and  individual  vessel  owners  as  reaching 
509,233  tons  during  the  ^ear  1908,  valued  at  $21,716,334,  exclusive  of 
the  freight  carried  by  the  steam  and  gasoline  launches  plyint'  between 
Stockton  and  the  many  river  islands  which  are  under  cultivation, 
and  which  carry  large  amounts  of  supplies  and  produce,  but  of  which 
no  accurate  account  can  be  obtained.  Nearly  all  of  this  freight  is  car- 
ried on  the  lower  San  Joaquin  River  below  Stockton,  the  conunerce 
of  the  upper  San  Joaquin  being  small. 

The  nature  of  the  commerce  has  not  been  changed  by  these  im- 

f)rovements.     The  improvements  have  undoubtedly  had  eflect  on 
reight  rates,  though  tiie  amount  can  not  be  ascertained. 
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Funds  appropriated  will  be  used  in  dredging  and  snagging  for  the 
extension  of  benefits. 

On  March  7,  1908,  in  accordance  with  act  of  Congress  of  March  2, 
1907,  a  survey  was  ordered  of  this  river  and  its  tributary,  Stockton 
channel,  from  San  Francisco  Bay  to  Stockton,  Cal.,  with  a  view  to  a 
9,  12,  and  15  foot  navigation.  The  recommendation  of  the  Board 
of  Engineers  for  Rivers  and  Harbors  as  concurred  in  by  the  Chief 
of  Engineers  is  for  a  channel  9  feet  deep  at  low  water  .and  200  feet 
wide,  with  provision  for  two  cut-offs  and  the  purchase  of  certain  lands, 
so  that  if  commerce  develops  a  channel  15  feet  deep  and  300  feet 
wide  may  be  provided.  The  estimated  cost  is  $240,000,  and  $25,000 
a  year  for  maintenance.  (See  House  Document  No.  1124,  Sixtieth 
Congress,  second  session.) 

The  amount  estimated  as  required  for  the  fiscal  year  1911  will  be 
used  for  maintenance  of  improvement,  for  dredging  any  shoal  places, 
and  removing  any  other  obstructions  to  navigation  that  may  develop. 

July  1,  1908,  balance  unexpended $1, 733. 06 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 20,000.00 

21, 733.  06 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 205. 40 

July  1, 1909,  balance  unexpended 21, 527.  66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 035,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  hver  and  harbor  act  of  1899. 

(See  Appendix  S  S  3.) 

4.  Stockton  and  Mormon  channels ,  California. — ^The  act  of  June  13, 
1902,  provided  for  the  diversion  of  the  waters  of  Mormon  Slough 
into  tne  Calaveras  River.  The  project  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1899,  page  3189.  Its  estimated 
cost  was  $255,016.  The  mil  amount  has  been  appropriated  and  the 
work  is  under  construction.  The  act  of  1902  required  the  city  of 
Stockton  to  furnish  the  right  of  way  to  the  United  States,  which  was 
done. 

This  work  is  being  done  under  continuing  contract  appropriations 
and  the  full  balance  of  the  authorization  has  been  appropriated. 

This  canal  will,  however,  not  entirelv  prevent  debris  from  being 
carried  into  Stockton  channel  from  Mormon  Slough.  The  south 
bank  of  this  slough  above  the  canal  is  low  and  at  high  water  over- 
flows. Until  this  south  bank  is  leveed,  part  of  the  high  water  dis- 
charge of  Mormon  Slough  will  enter  Stockton  channel. 

The  total  amount  expended  on  existing  project  up  to  June  30, 
1909,  is  $57,883.30.  Or  this  amount  nothing  has  been  spent  for 
maintenance  of  improvement  and  nothing  has  been  received  from 
any  sales,  etc. 

During  the  year  work  has  been  carried  on  under  two  contracts, 
one  on  the  Calaveras  section  of  the  diverting  canal  and  the  other 


o  This  amount  inchides  an  item  of  |5,000  for  maintenance  of  Stockton  and  Mormon 
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on  the  canal  section  of  the  diverting  canal.  The  work  on  the  first 
section  was  about  four-fifths  completed  at  the  end  of  the  fiscsil  year, 
and  the  latter  section  was  about  one-tenth  completed.  The  work 
on  both  sections  consists  of  clamshell  dredging,  dry  work  by  land 
dredges,  building  levees,  embankments,  and  dams,  and  also  raising 
and  extending  old  highway  and  railroad  bridges,  and  building  the 
necessary  new  bridges  in  the  path  of  the  diverting  canal. 

July  1.  1908,  balance  unexpended $222,360.31 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 56, 079. 00 

278,439.31 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment         65,927.61 


July  1,  1909,  balance  unexpended 222,511.70 

July  1,  1909,  outstanding  liabilities 4,982.82 

July  1,  1909,  balance  available 217, 528. 88 


July  1,  1909,  amount  covered  by  uncompleted  contracts 152, 877. 06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  un- 
expended July  1,  1909 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  4.) 

6,  Mokelumn^  River,  California. — The  navigable  portion  of  this 
river  is  a  tidal  stream  emptying  into  the  San  Joaqum  River.  It  is 
navigable  for  20  miles  above  its  mouth,  and  with  its  branches  or 
forks  about  14  miles  additional.  It  also  connects  with  other  navi- 
gable sloughs  foiming  the  delta  of  the  San  Joaouin  and  Sacramento 
rivers.  Kogular  lines  of  steamboats  go  to  New  Hope  Landing,  about 
14  miles  above  the  mouth.  Motor  boats  go  above  regularly  and 
steamboats  go  occasionally  to  the  New  Hope-Gait  Bridge  to  bring  in 
supplies  and  take  out  the  crops.  Six  feet  at  low  tide  is  found  as  far 
as  Snodgrass  Slough,  13  miles  above  the  mouth.  Above  that  are 
found  shoals  3  to  4  feet  in  depth.  The  tidal  range  is  about  3  feet. 
The  difficulties  of  navigation  have  been  mostly  due  to  snags  and  over- 
hanging trees. 

1  Tie  nrst  project  was  made  in  1881  for  their  removal  at  an  estimated 
cost  of  $8,250.  (See  Annual  Report,  Chief  of  Engineers,  1882,  p. 
2637.)  The  project  was  enlarged  in  1891  to  include,  beyond  snagging, 
the  closing  of  a  small  canal  and  removing,  by  dredging,  a  tongue  of  land 
opposite  New  Hope  Landing.  Ihe  estimated  cost  to  put  the  river  in 
navigable  condition  was  $7,100.  (See  Annual  Report,  Chief  of  Engi- 
neers, 1891,  p.  3135.)  Appropriations  were  made  in  1892  and  1894, 
amounting  to  $5,000,  and  the  work  of  closing  canal  and  removing 
point  was  completed.  No  appropriations  were  made  between  1894 
and  1905.  Since  then  the  amounts  appropriated  have  been  used  for 
maintenance  by  snagging,  dredging  small  bars,  ancl  cutting  off  sharp 
points.  The  balance  now  availaole  will  be  applied,  as  above,  for 
maintenance. 

The  total  amount  expended  on  this  improvement  to  June  30,  1909, 
was  $20,392.24. 

o  See  money  statement  for  San  Joaquin  River,  page  827. 
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The  improvement  has  resulted  in  a  reduction  of  freight  rates.  There 
have  been  no  records  kept  of  the  tonnage  on  this  river.  It  is  estimated 
by  various  parties  as  between  50,000  and  1 00,000  tons.  This  is  largely 
carried  by  scow  schooners  on  irregular  trips.  The  steamboat  company 
operating  on  the  river  gives  the  amount  of  tonnage  carried  by  its 
steamers  as  25,284  tons,  at  an  estimated  value  of  $1,800,000.  The 
imports  are  lumber,  coal,  live  stock,  and  meichandise;  the  exports, 
grain,  flour,  fruit,  vegetables,  and  other  produce. 

The  amount  estimated  for  the  fiscal  year  1911  will  be  used  on  dredg- 
ing bars  and  snagging,  for  maintenance  of  improvement. 

July  1, 1908,  balance  unexpended $2,625.76 

June  30,  1909,  amuunt  expended  during  fiscal  year  for  maintenance  of  im- 
provement   18.00 

July  1,  1909,  balance  imexpended 2,607.76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
191 1,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  5.) 

6,  Petaluma  Creek  and  Napa  River,  California, — (a)  Petalvma 
Creek. — This  creek  has  a  leno:th  of  16  miles  and  is  an  estuary  of  San 
Pablo  Bay.  Its  head  of  navigation  is  the  town  of  Petaluma,  a  place 
of  about  4,000  inhabitants. 

Before  improvement  it  was  very  crooked,  dry  in  many  places  at 
low  tide,  and  could  be  na^^gated  only  at  medium  or  high-tide  stages. 

Project  was  made  in  1S80  for  straightening  the  creek  by  making 
cut-ofTs  and  dredging  so  as  to  obtain  a  channel  50  feet  wide  and  3 
feet  deep  at  low  water,  estimated  to  cost  $25,808.  (See  Annual  Re- 
port of  the  Chief  of  Engineers  for  1880,  p.  2243.)  In  1892  the  proj- 
ect was  extended  to  dredge  the  channel  as  deep  as  funds  would  per- 
mit. Work  has  been  done  under  the  project  as  funds  were  appro- 
priated. The  project  was  enlarged  by  the  river  and  harbor  act  of 
Alarch  2,  1907  (see  H.  Doc.  No.  387,  59th  Cong.,  1st  sess.),  to  nrovide 
for  dredging  a  channel  6  feet  deep  at  low  tide  and  50  feet  uottom 
width  from  the  mouth  of  the  creek  to  McNears  Canal,  and  4  feet  deep 
and  50  feet  wide  thence  to  the  head  of  navigation  at  Petaluma.  Ihe 
additional  cost  of  this  work  is  estimated  at  $15,239,  which  was  ap- 
pronriated  March  2,  1907. 

Under  contract  completed  October  21,  1908,  a  channel  50  feet 
wide  and  6  feet  deep,  mean  low  water,  was  dredged  up  to  McNears 
Canal,  and  50  feet  wide  and  4  feet  deep  to  head  of  navigation  at 
Petaluma. 

In  March,  1909,  it  w^as  found  that,  due  to  heavy  floods,  the  channel 
above  McNears  Canal  had  shoaled  its  entire  length,  and  for  1  h  miles 
below  the  canal  had  shoaled  in  several  places.  \'  ith  funds  available 
an  emerf]:ency  contract  was  entered  into  April  1,  1909,  and  with 
funds  subsequently  available  a  second  emergency  contract  was  made 
May  24,  1909.  Under  these  contracts,  whicn  were  almost  completed 
June  30,  a  channel  3  to  4  feet  deep  was  drodged  from  the  lower  part 
of  Petaluma  City  to  within  2,000  feet  of  the  head  of  navigation.  It 
is  proposed  to  continue  dredging  so  as  to  obtain  dimensions  of  channel 
in  accordance  w  ith  approved  project  in  the  near  futiure. 
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In  October,  1908,  complaint  was  made  of  shoaling  in  San  Pablo 
Bay  across  the  flats  at  the  entrance  to  Petaluma  Creek.  An  exami- 
nation was  made  and  a  survey  foimd  necessary  to  determine  the 
extent  of  shoaling.  An  examination  was  accordingly  made  over 
an  area  of  2  miles  wide  and  5  miles  lon^,  and  the  examination 
showed  that  the  original  channel  across  tne  flats  was  practically 
obUterated,  so  that  there  was  an  available  depth  in  the  shoalest  part 
of  only  about  2i  feet  at  the  mean  of  lower  low  water.     There  is  no 

froject  to  cover  improvement  at  this  place,  which,  being  in  San 
*ablo  Bay  and  exposed  to  the  winds  and  waves,  will  be  very  costly. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  is  3  to  4  feet,  except  the  upper 
2,000  feet,  where  the  creek  is  about  dry  at  low  water.  Navigation  is 
carried  on  only  at  higher  stages  of  the  tide.  The  usual  tidal  range 
is  about  8  feet.  , 

The  amounts  available  and  estimated  for  the  fiscal  year  1911  will 
be  used  for  dredging  and  snagging,  and  are  for  maintenance. 

The  total  amount  expended  to  June  30,  1909,  is  $85,593.61. 

The  amount  spent  on  the  existing  project  up  to  June  30,  1909,  is 
$17^785.09.  Of  this  amount.  $475  nas  been  spent  for  maintenance 
of  improvement.  Nothing  has  been  derived  from  sales  or  other 
sources. 

A  new  transportation  line,  the  Petaluma  Transportation  Company, 
has  been  established  during  the  year.  This  company  operates  the 
steamer  Resolute  between  Petaluma  and  San  Francisco. 

The  commerce  on  Petaluma  Creek  is  large.  The  statistics  have 
been  carefully  collected  by  the  Chamber  of  Commerce  of  Petaluma. 
There  are  2  steamers  running  regularly  the  whole  year,  and  1  for 
about  five  montlis,  besides  over  60  scliooners  making  trips  more  or 
less  regularly  as  they  find  freight.  The  exports  and  imports  by  the 
river  are  given  at  155,000  tons,  valued  at  over  $8,000,000.  Com- 
merce by  railroad  is  given  as  100,000  tons,  valued  at  $4,500,000.  It 
is  considered  that  water  transportation  has  aided  largely  in  the 
development  and  prosperity  of  the  contiguous  country  and  has  ma- 
terially afTected  freight  rates. 

July  1,  1908,  balance  unexpended $13,796.34 

Withdrawn  from  Napa  River  and  allotted  for  Petaluma  Creek 2, 000. 00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

26,796.34 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  work?  of  improvement |13, 675. 95 

For  maintenance  of  improvement 475. 00 

14,150.95 


July  1,  1909,  balance  unexpended 11, 645. 39 


July  1,  1909,  amount  covered  by  uncompleted  contracts 3, 483. 35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending?  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

oSee  consolidated  money  statement  on  page  832. 
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(5)  Napa  River. — Before  improvement  this  river  had  a  low-water 
depth  of  5  feet  for  about  12  miles  above  the  Mare  Island  Navy- Yard 
and  about  1  foot  depth  on  the  crest  of  the  bars  in  the  next  4  miles 
of  its  leno:th  to  the  head  of  navigation  in  front  of  the  town  of  Napa. 
The  ordinarv  range  of  tides  is  about  5  feet.  Spring  tides  reach  a 
heijrht  of  7  feet. 

Project  for  the  improvement  was  made  in  1888,  which  contemplated 
the  dredging  of  the  bars  and  cutting  off  projecting  points  of  land  so 
as  to  obtain  a  channel  75  feet  wide  with  a  least  depth  of  4  feet  at  low 
tide  and  to  remove  logs,  snags,  and  other  obstructions.  The  esti- 
mated cost  was  $27,600.  Examinations  were  again  ordered  by  Con- 
gress and  made  in  1896,  1899,  and  1902.  Report  on  the  latter  is 
printed  in  the  Aimual  Report  of  the  Chief  of  Engineers  for  1904, 
page  3427. 

Navigation  on  the  river  is  possible  and  profitable  only  at  medium 
and  high  stages  of  the  tide.  The  existing  project  and  old  project  are 
identical. 

Work  was  begun  in  accordance  with  the  project  in  1889  and  has 
progressed  since  whenever  funds  became  available. 

The  total  amount  .expended  on  this  improvement  to  June  30,  1909, 
is  $37,177.64.  Of  this  amount,  $9,577.64  has  been  spent  for  main- 
tenance of  improvement.  *  Nothing  has  been  derived  from  sales  or 
other  sources. 

The  only  work  done  during  the  fiscal  year  was  removing  a  large 
snpg  from  the  draw  of  the  bridge  at  Napa,  and  also  removing  some 
old  piles  and  stumps  from  the  river.  The  tottl  amount  spent  during 
the  fiscal  year  was  $123  55. 

The  heavy  rains  and  floods  of  the  past  \\anter  have  caused  con- 
siderable shoaling  in  the  channel,  so  that  there  is  now  not  over  1 
foot  of  water  at  low  water  over  some  of  the  bars.  The  exact  condition 
of  the  channel  is  not  known  and  a  survey  will  be  necessary  to  de- 
termine the  amount  of  shoaling.  Dredging  will  be  necessary  in  this 
channel  within  the  next  few  months. 

The  maximum  draft  that  can  be  carried  June  30,  1909,  at  mean 
low  water  over  the  shoalest  part  is  1  foot. 

The  amounts  available  and  estimated  for  the  fiscal  year  1911  will 
be  used  for  dredging  and  snagging,  and  are  for  maintenance. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  navigation. 

The  commerce  of  Napa  River  during  the  year  1908  amounted  to 
207,880  tons,  the  value  not  being  given.  This  commerce  was  all 
carried  by  the  steamers  and  schooners  of  one  transportation  company. 

July  1,  1908,  balance  unexpended $4, 875.  27 

Amount  allotted  (rom  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

9,  875.  27 
Withdrawn  and  allotted  to  Petaluma  Creek,  California 2, 000. 00 

7, 875.  27 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement ]  23.  55 

July  1, 1909,  balance  unexpended 7, 751.  72 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maiulenance  of  improvement,  exclusive  of  the  baLmce  unex- 
pencle<IJuly  I,  1909 •(a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1.  1908,  balance  unexpended •. $18, 671. 61 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 15,000.00 


33,67L61 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement |13, 675. 95 

For  maintenance  of  improvement 598.55 

14,274.50 

July  1, 1909,  balance  unexpended 19,397. 11 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  S  6.) 

7.  Ilumholdi  Uarbor  and  Bay,  California, — A  description  and  his- 
tory of  the  work  done  at  tliis  locality  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  4237. 

Before  improvement  the  entrance  to  the  harbor  was  obstructe<l  by 
a  bar  having  channel  depths  of  12  to  15  feet.  This  channel  was  not 
fixed  in  direction,  and  sometimes  for  weeks  at  a  time  vessels  were  bar 
bound.  Inside  the  harbor,  in  front  of  the  towns  of  Eureka,  Areata, 
and  Ilookton,  the  channels  were  very  shoal. 

In  1S81  project  for  deepening  the  channels  in  front  of  these  towns 
by  dredging  was  adopted.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881,  p.  2481.)  The  work  was  done  by  contract,  w^as  com- 
pleted in  1884  at  a  cost  of  $80,884.69,  and  resulted  in  channels  200 
feet  wide  and  12  feet  deep  in  front  of  Eureka  and  100  feet  wide  and  10 
feet  deep  in  front  of  Areata  and  Ilookton. 

In  March.  1899,  project  was  adopted  for  dredging  a  channel  15 
feet  deep,  200  feet  wide,  and  8,900  feet  long  in  front  of  Eureka, 
estimated  to  cost  $50,000.  Work  was  done  bv  contract,  and  a  chan- 
nel of  the  dimensions  contemplated  was  completed  in  March,  1901. 

Bv  act  of  March  2,  1907,  Congress  appropriated  for  a  project  for 
furtlier  improvement  in  accordance  with  report  printed  in  House 
Document  No.  228,  Fiftv-ninth  Congress,  first  session,  which  con- 
templated enlarf^ement  oi  the  channel  in  front  of  Eureka  to  a  depth 
of  IS  feet  and  width  of  300  feet  for  a  length  of  6,200  feet,  at  an  esti- 
mated cost  of  $83,000.     This  was  completed  October  2,  1908. 

In  1882  project  for  improving  the  entrance  to  the  harbor  was 
adopted.  It  called  for  a  low  jetty,  estimated  to  cost  $600,000,  which 
was  to  be  about  6,000  feet  in  length,  to  extend  from  the  south  spit 
seaward.  This  was  somewhat  moiUfied  in  1888  and  again  in  1891,  so 
as  to  build  nearly  parallel  high  jetties,  each  about  8,000  feet  in  length, 

<^See  consolidated  money  statement  on  this  page. 
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to  extend  seaward  to  the  crest  of  the  bar.  The  estimated  cost  of  the 
work  was  $2,057,615. 

The  work  on  the  jetties  was  commenced  in  1889  and  was  com- 
pleted in  August,  1899,  at  a  cost  of  $2,040,203.35.  It  resulted  in  a 
good  channel,  having  a  least  depth  of  28  feet  at  low  water.  A  re- 
survey,  made  in  August,  1903,  showed  a  channel  through  the  entrance 
having  a  least  low-water  depth  of  31  feet.  Since  that  time  the  chan- 
nel has  deteriorated.  A  bar  has  formed  outside  the  entrance  whose 
longer  axis  is  nearlv  at  right  angles  to  the  former  jetty  channel.  The 
result  is  that  vessels  instead  of  going  straight  to  sea,  as  formerly,  now 
make  a  sharp  turn  to  the  right,  broadside  to  the  sea,  immediately  on 
passing  the  outer  end  of  the  north  jetty. 

This  bar  varies  in  location,  and  at  certain  times  of  the  year  the 
channel  goes  out  nearly  straight  from  the  jetties,  but  with  a  decreased 
depth.  In  good  weather  the  depth  of  water  in  the  channel  is  sufficient 
for  vessels  entering  and  leaving  the  harbor.  In  rough  weather  it  is 
dangerous  and  difficult. 

The  total  amoimt  expended  on  this  work  to  Jime  30,  1909,  is 
$2,261,662.99.  Of  this  amoimt.  $83,000  has  been  spent  for  improve- 
ment on  the  present  project  ror  tne  channel  in  front  of  Eureka. 
Nothing  has  yet  been  spent  for  maintenance  on  this  project.  The 
sum  of  $6  has  been  received  from  sale  of  unserviceable  articles  and 
deposited  to  credit  of  the  appropriation. 

On  June  30,  1909,  the  depth  of  water  at  the  entrance  to  the  harbor 
is  about  20  feet  at  extreme  low  water.  At  the  wharves  at  Eureka  it 
is  about  18i  feet.  To  Areata  the  channel  in  shallowest  part  has 
about  9.5  feet  low  water.  There  is  no  navigation  to  Hookton  at 
present.     The  tidal  range  is  about  5.5  feet. 

Since  the  improvement  the  population  of  Eureka  and  vicinity  has 
increased  from  7,000  to  about  16,153  persons.  The  commerce  has 
increased.  Deeper-draft  vessels  and  more  of  them  now  run  regu- 
larlv  to  Humboldt  Bay. 

The  following  table  shows  the  increase  in  the  annual  commerce 
since  1885: 


Passen- 
gers. 

Freight. 

Passen- 
gers. 

Freight. 

1B85 

4,106 
11,514 
32,748 

Tons. 
162,614 
236,378 
616,753 

1006 

85,423 
82,617 
81,637 

Tmt. 
706,540 

Ig05 

1007 

834,634 

1906 

1006 

601,787 

The  commerce  for  1908  was  about  500,000  tons  exports,  valued  at 
$8,678^000,  and  104,000  tons  imports,  valued  at  $4,363,000.  There  is 
a  considerable  decrease  over  the  tonnage  of  1907,  which  was  given  as 
a  total  of  about  834,000  tons.  This  is  due  largely  to  the  duU  state  of 
the  redwood  lumber  market,  which  has  affected  all  business.  The 
principal  article  of  export  is  lumber,  and  of  import,  general  merchan- 
dise. The  number  of  passengers  was  about  30,000.  This  wiU,  of 
course,  decrease  when  a  railroad  is  completed  to  Eureka. 

A  feature  of  the  commerce  is  the  increasing  amount  of  lumber  sent 
to  foreign  ports  and  Hawaii.  This  amounted  to  80,000  tons,  carried 
in  43  vessels. 
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The  improYements  have  undoubtedly  lessened  freight  rates  in  that 
they  have  allowed  larger  vessels  to  enter  harbor  and  decreased  delays 
due  to  the  bar. 

July  1, 1908,  balAnce  unexpended $91, 612. 80 

Received  from  eale  of  augers,  etc 6. 00 

91,618.80 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      82,666.79 

July  1, 1909,  balance  unexpended 8, 952, 01 

(See  Appendix  S  S  7.) 

8.  Removing  sunJeen  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— During  the  month  of  August,  1908,  the  wreck  of  a  clam-shell 
dredge  (no  name)  was  removed  from  Sycamore  Slough,  a  tributary  of 
the  south  fork  of  Mokelumne  River,  California,  at  a  cost  of  $150. 

(See  Appendix  S  S  8.) 

EXAMINATIONS  AND  SUBYETS  MADE  IN  COMPLIANCE  WITH  BIVBB  AND 
HARBOR  ACT  APPROVED  MARCH   2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  hj  the 
river  and  harbor  act  of  M^rch  2, 1907,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents  as 
indicated: 

1.  Preliminary  examination  and  survey  ofSuisun  Ohanndy  or  Oreekf 
California, — Reports  dated  March  18,  1908,  and  August  24,  1908,  re- 
spectively, are  printed  in  House  Document  No.  1110,  Sixtieth  (con- 
gress, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  $25,000  is  presented. 

S.  Preliminary  examina^on  and  survey  of  San  Francisco  Harbor^ 
California,  with  a  view  to  removal  of  certain  rocJcs, — Reports  dated  June 
18,  1907,  and  September  22,  1908,  respectively,  are  printed  in  House 
Document  No.  1119,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $170,000  is  presented. 

5.  Preliminary  examination  and  survey  of  San  Joaquin  River,  Calir 
fomia,  and  its  tributary,  StocJeton  Channel,  from  San  Francisco  Bay  to 
Stockton. — Reports  dated  July  25,  1907,  and  October  6,  1908.  respec- 
tively, are  prmted  in  House  Document  No.  1124,  Sixtieth  Cfongress. 
second  session.  A  plan  for  improvement  at  an  estimated  cost  or 
$240,000  is  presented. 

EXAMINATION  AND   SURVEY  MADE   IN   COMPLIANCE   WITH   RIVER  AND 
HARBOR  ACT  APPROVED  MARCH  3,  1909. 

Report  dated  March  31,  1909,  on  preliminary  examination  of 
Feather  River,  California,  from  the  mxmth  to  MarysvUle,  re<iuired  by 
the  river  and  harbor  act  of  March  3,  1909,  was  duly  submitted  by  a 
Board  of  Enrineers.  It  was  reviewed  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  pursuant  to  law,  and  was  transmitt^  to  Con- 
gress and  printed  in  House  Document  No.  76,  Sixty-finst  Congress, 
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first  session.    The  locality  is  not  considered  worthy  of  improvement 
by  the  Greneral  Government  in  the  interests  of  navigation 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SECOND  SAN  FRAN- 
CISCO, CALIFORNIA,  DISTRICT. 

This  district  was  in  the  immediate  charge  of  Capt.Thos.  H.  Jackson, 
Corps  of  Engineers,  under  a  Board  of  Engineers  appointed  pursuant 
to  tne  provisions  of  act  of  Congress  approved  June  3,  1896.  Divi- 
sion engineer,  Lieut.  Col.  John  Biddle,  Corps  of  Engineers. 

Sacramento  and  Feather  rivers,  California, — The  first  appropria- 
tion by  Congress  was  "for  the  improvement  of  the  Sacramento  and 
Feather  rivers,  California."  This  appropriation  was  made  March 
3,  1875.  At  that  time,  due  largely  to  the  consequence  of  hydraulic 
mining,  the  depth  on  some  of  the  bars  in  the  Sacramento  Kiver  in 
the  61  miles  between  its  mouth,  at  CoUinsville,  and  the  city  of  Sacra- 
mento was  but  4  feet,  as  compared  with  the  depth  of  7  feet  which 
had  previously  existed.  From  Sacramento  to  Colusa,  91  miles,  the 
stream  was  in  favorable  condition  for  navigation  by  boats  drawing 
about  3  feet  of  water,  but  in  the  110  miles  from  Colusa  up  to  Red 
Bluff  navigation  was,  as  it  is  yet,  difficult  at  numerous  places  on 
account  of  its  changing  and  crooked  channels,  easily  eroded  banks, 
bars,  and  rapids.  Many  snags  are  also  brought  into  this  portion  of 
the  stream  annually  by  high  water.  The  bed  of  the  Featner  River 
had  also  been  so  filled  up  with  d6bris  from  the  hydrauUc  mines  drain- 
ing into  it  and  its  tributaries  that  navigation  in  the  30  miles  between 
its  mouth  in  the  Sacramento  and  the  head  of  navigation,  at  Marys- 
ville,  was  practicable  during  the  higher  stages  only,  usually  extend- 
ingfrom  December  to  June.    The  same  is  true  at  the  present  time. 

The  present  proiect  for  improvement  (Reports  of  Board  of  Engi- 
neers printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  tor 
1898,  j)p.  2944-2945,  and  for  1899,  pp.  3171-3181)  as  adopted  by  the 
act  of  Congress  approved  March  3,  1899,  and  by  subsequent  acts, 
provides  for  obtaining  and  maintaining  the  following-named  channel 
depths  in  the  Sacramento  River,  by  continuing  the  work  of  remov- 
ing snags  and  other  obstructions,  and  by  the  construction  of  wing 
dams  to  concentrate  the  flow  at  shoal  places,  at  an  estimated  first 
cost  of  $280,000  and  an  annual  expense  of  $25,000: 


From— 

To- 

MOea. 

Least  Qhan- 
nel  depth 
tobeob. 
tainedand 
main- 
tained. 

Month  of  river  at  CoUInsvIUe 

Sacramento 

61 
91 
110 

Feet. 

7 

Colusa 

4 

8 

Coiu8& 

Red  Bluff 

Total 

262 

At  the  time  the  reports  of  the  Board  of  Engineers  above  referred 
to  were  submitted  the  permanent  improvement  of  the  Feather  River 
was  not  contemplated  until  the  flow  of  sand  and  other  mining  detritus 
from  the  Yuba,  Bear,  and  other  tributaries  should  be  stopped  or  the 
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commercial  interests  inyolTed  became  greater.  Seyeral  appropria- 
tions have  since  been  made,  however;  for  the  improrement  of  Doth 
the  Sacramento  and  Feather  rivers. 

The  sum  of  $943,286.62  was  expended  up  to  June  30,  1909,  on  both 
streams  in  the  construction  of  wing  dams,  construction  and  operation 
of  a  snag  boat  and  a  snag  scow,  and  the  closing  of  several  extensive 
breaks  in  the  levees. 

The  expenditures  have  resulted  in  obtaining  and  maintaining  the 
projected  channel  depths  in  the  Sacramento  from  its  mouth  ud  to 
Colusa,  and  channel  depths  of  2  to  2^  feet  from  Colusa  iip  to  Red  Bluff. 

The  expenditures  during  the  fiscal  year  ending  June  30,  1909, 
were  for  removing  snags,  cutting  overhanging  trees,  dredging  a 
channel  through  a  bar  about  3  mues  below  me  citj  of  Sacramento, 
and  repairs  to  a  snag  boat. 

The  following  statement  shows  the  present  conditions  for  purposes 
of  navigation  (^  the  Sacramento  and  Feather  rivers: 


Maxlmam  draft  that  can  be 
carried  at  low  water. 


Head  of  navigation 

Length,  In  miles,  of  naviga- 
ble portions. 


Saoramento  River. 


Feather  RI  w. 


San  Francisco  to  Sacramento,  7  feet;  Sac- 
ramento to  Coltiaa,  4  to  5  feet;  Colusa  to 
Red  Bluff,  2  to  2i  feet 

Red  Bluff 

Mouth  to  Sacramento,  01  milee:  month  to 
Colusa,  152  milee;  mouth  to  Red  Blaff, 
262  miles. 


Mouth  of  river  to  MarysviUe, 
lto2iBet 

ManrsvOle. 

Mouth    to    MarysviUe,    30 


The  extreme  variation  of  level  of  water  smf ace  at  Red  Bluff  is 
about  22  feet,  at  CoUinsville  about  8  feet.  Tidal  influence  extends 
up  the  Sacramento  River  to  about  the  city  of  Sacramento. 

Tlie  Sacramento  River  is  important  as  the  means  for  transporting 
both  freight  and  passengers^  steamboats  plying  regularly  all  the  year 
round  between  San  Francisco  and  Colusa,  202  miles,  and  during 
about  seven  months  of  each  year  (December  to  Jime)  between  San 
Francisco  and  Red  Bluff,  310  miles.  The  Feather  River  is  navigated 
at  irregular  times  by  light-draft  steamboats  from  its  mouth  up  to 
Marvsville. 

Tne  freight  carried  on  the  Sacramento  River  during  the  year  end- 
ing December  31,  1908,  was  approximately  425,000  tons,  consisting 
f>nncipally  of  general  merchandise  and  fruit  upstream,  and  grain, 
ruit,  vegetables,  cord  wood,  and  brick  downstream.  Approximately 
150,000  passengers  were  carried  during  the  past  vear.  The  average 
tonnage  for  the  past  thirteen  years  aas  been  aoout  425,000.  The 
maximum  tonnage  carried  was  in  1892,  when  it  amounted  to  579,574 
tons. 

Extensive  areas  of  the  land  aloDjg  the  Sacramento  River  are  under 
a  high  state  of  cultivation.  Practically  all  of  the  territory  along  the 
river  is  dependent  entirely  upon  the  stream  as  a  means  of  transpor- 
tation for  passengers  and  freight.  In  some  instances  the  lower  rates 
of  the  steamboat  Unes  are  met  by  railroads  between  the  few  points 
where  the  two  meet  in  competition.  Several  new  steamboat  lines, 
both  freight  and  passenger,  were  established  during  the  past  year. 
The  traffic  on  the  Sacramento  is  now  handled  by  41  steamboats^  50 
gasoline  boats  and  launches,  and  36  barges,  and,  m  the  lower  portions 
of  the  stream,  by  a  number  of  gasoline  and  sail  schooners. 
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The  existing  project  as  adopted  by  Congress  contemplates  that 
the  sum  of  $26,000  will  be  provided  annuallj  for  the  improvement  of 
the  Sacramento  and  Feather  rivers.  The  $30,000  mentioned  in  the 
appended  money  statement  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1911,  is  necessaiy,  in  addition  to  the  balance  imex- 
pNended  on  June  30,  1909,  to  remove  snags,  bars,  and  other  obstruc- 
tions to  navigation. 

More  extended  information  concerning  the  Sacramento  and 
Featiier  rivers  and  their  tributaries  may  be  found  in  the  document 
and  reports  referred  to  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1908  (pt.  1,  p.  861)  and  in  House  Document  No.  1123, 
Sixtieth  Confess,  second  session. 

Much  of  tne  country  along  a  considerable  portion  of  the  Sacra- 
mento, Feather,  and  San  Joaquin  rivers  and  their  tributaries  is  sub- 
ject to  widespread  overflow  during  the  winter  and  spring  months  of 
each  year,  the  streams  being  unable  to  carry  off  the  ramfaU  in  the 
vidleys  and  foothills  and  the  melting  snow  in  the  moimtains.  Unre- 
stricted hydrauhc  mining  in  earlier  years  has  contributed  largely  to 
the  difficulty  by  filling  up  the  beds  of  the  streams. 

The  interests  of  navigation,  the  problem  of  flood  control,  and  the 
control  and  disposition  of  mine  d6bris  are  all  inseparably  connected. 
These  matters  are  in  charge  of  the  California  D6bns  Contunission,  and 
that  commission,' in  a  report  dated  June  30,  1907  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  pp.  2262-2269), 
in  which  the  various  Questions  are  considered,  states  that  dredging 
is  considered  the  only  reasible  method  of  treatment. 

SACRAMENTO  AND  FEATHBB  BIVBR8. 

July  1, 1908,  balance  unexpended $19, 693. 69 

Amount  received  from  salee 30. 60 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 26,000.00 

44, 724. 19 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : 19,724.19 

July  1, 1909,  balance  unexpended 26,000.00 

Amount  (estimated)  required  for  completion  of  existing  project Indeterminate. 

'Amount  that  can  be  profitably  expended  in  fijscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1. 1909 30,000.00 

Submitted  in  compliance  with  re<}uirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

SAOBAMBNTO  BIVBB. 

July  1,  1908,  balance  unexpended $18,668.24 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      13,123.77 

July  1, 1909,  balance  unexpended 6,634.47 

July  1, 1909,  outstanding  liabilities 2, 673. 37 

July  1, 1909,  balance  available 2, 861. 10 

July  1,  1909,  amount  covered  by  uncompleted  contracts 2, 861. 10 

(See  Appendix  T  T.)  r^^^M^ 
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EXAMINATION   AND   8UKVET   MADE   IN   COMPLIANCE   WITH   RIVEB   AND 
HARBOR  ACT  APPROVED   MARCH   2,    1907. 

Reports  dated  August  6,  1907,  and  October  10,  1908,  on  exam- 
ination and  survey,  respectively,  of  Sacramento  River,  CkUijfbrnia,from 
ite  movih  to  Feaiker  Bwer,  required  by  the  river  and  harbor  act  of 
March  2,  1907,  were  duly  submitted  oy  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
House  Document  No.  1123,  Sixtieth  Congress,  second  session.  A 
plan  for  improvement  at  an  estimated  cost  of  $67,000  is  presented. 

IMPROVEMENT  OP  RIVERS  AND  HARBORS   IN   THE  FIRST   PORT- 
LAND, OREGON,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  W.  Roessler,  Corps 
of  Engineers,  division  engineer,  northern  Pacific  division,  to  July  II, 
1908,  and  of  Maj.  J.  F.  Mclndoe.  Corps  of  Engineers,  since  that  Hate, 
having  under  his  immediate  orders  Capt.  Arthur  WiUiams,  Corps  of 
Ekigmeers.  since  January  11,  1909.  Division  engineer,  Lieut.  Col. 
John  Bidale,  Corps  of  Engineers,  temporarily. 

Jf.  CoquiUe  River,  Oregon, — The  Coquille  Kiver  rises  in  the  Coast 
Range  and  empties  into  the  Pacific  Ocean  at  Bandon,  Oreg.,  about 
375  miles  north  of  San  Francisco.  Before  improvement  the  channel 
at  the  mouth  skirted  the  south  headland  for  some  distance,  as  shown 
on  map  opposite  page  2682  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1882,  and  was  shoal,  shifting,  and  studded  with  dan- 
gerous rocks.  The  depth  over  the  bar  was  usually  about  3  feet  at 
low  tide  and  was  available  only  for  smcdl  coasting  vessels. 

The  original  project  for  improvement  was  adopted  in  1878,  and 

Krovided  lor  the  construction  of  two  converging,  high-tide  jetties, 
uilt  of  rubblestone,  800  feet  apart,  so  located  as  to  cause  the  nver  to 
empty  into  the  sea  about  one-half  mile  north  of  the  original  mouth 
of  the  river,  these  jetties  to  run  out  to  sea  a  sufficient  distance  to 
create  and  maintain  a  channel  12  feet  deep  at  low  tide.  In  1880  the 
proposed  depth  of  12  feet  at  low  tide  was  reduced  to  10  feet;  in  1888  it 
was  reduced  to  8  feet,  and  under  date  of  May  8,  1891,  the  plan  was 
changed  to  provide  that  the  jetties  should  be  600  feet  apart  attheir 
outer  ends  instead  of  800  feet. 

The  amount  expended  on  original  and  modified  projects,  prior  to 
operations  under  existing  modified  project,  was  $144,323.42,  including 
$6^83.90  for  snagging  and  $15,000  for  repairs  and  maintenance. 
The  above  changes,  and  the  Umitation  of  the  length  of  the  south 

J'etty  to  2,700  feet  and  of  the  north  jetty  to  1,676  feet,  by  the  act  of 
Fuly  13,  1892,  constitutes  the  latest  approved  project.  The  esti- 
mated cost  of  the  whole  project,  when  completed,  not  including 
expenditures  for  maintenance,  was  $306,200. 

The  amount  expended  on  the  revised  project  to  the  dose  of  the 
fiscal  year  ending  June  30,  1909,  was  $206,063.22,  of  which  amount 
approximately  $40,661.06  was  appUed  to  maintenance. 

The  work  accomplished  during  the  year  was  the  extension  of  the 
north  jetty  to  its  projected  length  of  1,576  feet.  The  tramway  was 
extended  seaward  for  a  farther  distance  of  135  feet,  and  8|587  tons  of 


Digitized  by  LjOOQIC 


lOVEB  Ain>  HABBOB  IMPBOYBMENTS. 


839 


stone  were  dumped  into  the  jetty.  Since  the  completion  of  the  work 
expenditures  were  applied  to  maintenance. 

The  approved  project  is  completed.  There  is  now  a  channel  of  10 
feet  at  low  water  and  of  sufficient  width  to  acconmiodate  the  small 
coasting  vessels  which  use  it.  The  tide  rises  about  4.2  feet  at  Bandon, 
near  the  mouth,  and  coasting  vessels  can  ascend  the  stream  to  Coquille 
City,  about  25  miles  above  Bandon.  Above  Coquille  City  the  cnan- 
nel  is  available  for  smaller  craft  for  a  farther  distance  of  12  miles,  or 
to  Myrtle  Point.  Logging  is  carried  on  extensively  on  the  head- 
waters for  distances  of  30,  26,  and  18  miles  above  Myrtle  Point  on  the 
north,  south,  and  middle  forks,  respectively. 

The  freight  is  loaded  on  small  coasting  vessels  along  the  25  miles 
between  Bandon  and  Coquille  City,  and  is  usually  taken  to  San 
Francisco.  The  total  imports  and  exports  during  the  calendar  year 
amoimted  to  68,426  tons,  valued  at  $1,375,938.  The  exports  consist 
principally  of  lumber,  Hve  stock,  and  farm  products,  and  the  imports 
of  general  merchandise,  machinery,  etc. 

The  improvement  accomplished  increases  the  carrying  capacity  of 
vessels  and  has  the  eflfect  of  reducing  freight  rates  on  afl  shipments, 
as  the  ocean  is  the  only  available  means  of  transporting  the  products 
to  market. 

No  additional  work  is  necessary  to  make  the  improvement  avail- 
able, and  as  the  above  project  is  completed  no  funds  are  required 
therefor.  The  available  balance  will  be  applied  to  care  of  plant  and 
maintenance.  A  new  project  is  printed  as  House  Document  No.  399, 
Sixtieth  Congress,  first  session,  and  if  adopted  the  whole  amount  of 
$27,840  shoiud  be  appropriated. 

For  further  information  as  to  the  original  and  modified  project, 
reference  is  invited  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  1879,  page  1806;  1892,  page  2664;  and  1897,  page  3380.  A  report 
of  survey  or  1907  is  printed  as  House  Document  No.  399,  Sixtieth 
Congress,  first  session. 

Comparative  statement  of  traffic. 


Calendar  year. 

Tons. 

Estimated 
value. 

Calendar  year. 

Tons. 

.    value. 

ISOQ 

26,654 
30,727 
32,975 
37,458 
48,249 

1904 

60,944 
46,455 
67,288 
60,504 
68,426 

$1,322,068 

1900 

1906 

i,' 165, 750 

1901 

1906 

1,119,716 

1900 

1907 

1,367,634 

1903 

1908 

1,375,938 

July  1, 1908,  balance  unexpended 131, 013. 68 

June  30,  190'9,  amount  expended  during  fiscal  year: 

For  works  of  improvement .125, 700. 00 

For  maintenance  of  improvement 700. 32 

26,400.32 

July  1, 1909,  balance  unexpended 4, 613. 36 

July  1,  1909,  outstanding  liabilities 55. 00 

July  1,  1909,  balance  available 4, 558. 36 

(See  Appendix  U  U  1.) 
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t.  Entrance  to  Coos  Bay  and  Harbor,  Oregon. — Coos  Bay  is  a  tidal 
estuary  on  the  Pacific  coast,  in  Oregon,  about  180  miles  south  of  the 
Columoia  River.  Next  to  Humboldt  Harbor,  in  Califomia,  it  is  the 
principal  harbor  between  the  mouth  of  the  Columbia  River  and  San 
Francisco.  Before  improvement  there  was  a  channel  across  the  bar 
often  of  no  greater  depth  than  10  feet  at  low  water,  and  under  the  influ- 
ence of  the  northwesterly  winds  and  shifting  sands  the  channel  was 
unstable  and  followed  the  west  side  of  the  north  spit  in  a  tortuous 
course.    At  that  time  it  was  used  by  small  coasting  vesseb. 

The  original  project  was  approved  by  the  Secretary  of  War  Novem- 
ber 24, 1879,  and  provided  for  the  construction. of  a  jettv  from  a  point 
about  250  yards  below  Fossil  Point  on  a  line  toward  the  east  end  of 
Coos  Head,  the  structure  to  be  of  wood  and  stone,  or  stone,  as  should 
be  found  best.  A  total  of  $213,760  was  expended  on  this  project,  and 
1,760  feet  of  jetty  were  constructed. 

The  project  now  in  force  for  increasing  the  bar  depth  to  20  feet  was 
adopted  by  act  of  Congress  approved  September  19,  1890.  The  esti- 
mated cost  was  $2,466,412,  and  provided  for  the  construction  of  a 
north  jetty  9,600  feet  long,  and  a  slightly  converging  south  jetty  4,200 
feet  long. 

The  expenditures  on  the  present  project  to  the  end  of  the  fiscal 
year  ending  June  30,  1909,  amoimted  to  $702,547.56,  of  which 
$177,548.12  was  for  maintenance.  In  addition  to  this  upward  of 
$50,000  has  been  expended  on  the  inner  harbor  for  a  low-water  depth 
of  12  feet  to  the  town  of  Marshfield.  The  amoimt  derived  from  sales, 
etc.,  is  $264.04. 

No  active  operations  were  in  progress  imder  the  project  for  jetty 
construction  during  the  year.  The  plant  used  durmg  construction 
was  cared  for,  and  during  March  and  April  the  won^  of  planting 
Holland  ^ass  roots  on  the  North  spit  for  its  reclamation  was  carried 
on,  a  total  of  about  53  acres  being  planted. 

The  commercial  interests  of  Coos  Bay  raised  a  fund  of  $21,270.41, 
with  which  the  U.  S.  dredge  Oregon  was  towed  from  Portland  to  Coos 
Bay  and  operated  from  October  13, 1908,  to  April  30, 1909.  Approx- 
imately 320,000  cubic  yards  of  material  were  dredged  during  that 
time. 

Dred^ng  with  available  balance  of  former  appropriation,  which 
work  was  authorized  bv  the  act  of  March  3, 1909,  was  carried  on  from 
Ma^  1  to  the  end  of  tne  fiscal  year,  a  total  of  approximately  90,000 
cubic  yards  being  removed  from  the  shoab  in  the  vicinity  of  Marsh- 
field. 

This  dredging  has  increased  the  depth  over  a  part  of  the  shoals,  and 
has  been  a  ereat  benefit  to  the  boats  using  the  channel  from  the  bar 
entrance  to  Marshfield. 

The  project  depth  of  20  feet  was  obtained  in  1894,  when  the  north 

I'etty  had  been  extended  to  a  length  of  9,520  feet.  The  south  jetty 
Las  therefore  not  been  built,  and  the  improvement  has  been  made  at 
a  fraction  of  the  estimatea  cost.  It  has  resulted  in  a  permanent 
channel  of  from  17  to  22  feet  depth  at  mean  low  tide,  close  to  and 
parallel  with  the  north  jetty.  Tne  variation  of  the  water  levels  on 
account  of  the  tide  is  about  4.8  feet.  Ocean-going  vesseb  ascend  the 
bay  to  the  town  of  Bay  City,  immediately  above  Marshfield,  and 
about  14  miles  from  the  mouth;  above  which  point  there  is  about  50 
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miles  of  available  navigation  for  boats  of  light  draft.  The  log^ng 
industry  is  very  extensive,  and  is  carried  on  throughout  the  whole 
year,  large  quantities  of  logs  being  floated  from  the  headwaters  to  the 
miUs  along  the  bay. 

The  principal  products  are  coal,  lumber,  farm  and  dairy  products, 
live  stock,  woolen  goods,  and  salmon.  During  the  calendar  year  1908 
this  amounted  to  176,239  tons,  valued  at  $3,161,015.  The  imports, 
consisting  of  farm  and  mill  machinery  and  miscellaneous  merchandise, 
amounted  to  40,392  tons,  valued  at  $3,916,125. 

The  bay  and  ocean  form  the  only  means  of  transporting  products 
to  outside  markets,  and  the  improvement  has  the  effect  of  mcreasing 
the  carrying  capacity  of  vessels  using  the  channel,  with  a  consequent 
decrease  in  rreight  rates. 

No  additional  work  is  proposed  or  necessary  under  the  above 
project. 

Further  work  at  this  locaUty  will  depend  upon  the  action  by  Con- 

fress  on  the  new  plan  of  improvement  pubhshed  in  House  Docimient 
fo.  958,  Sixtieth  Congress,  first  session,  which  provides  for  securing 
such  additional  depth  at  the  bar  entrance  as  can  oe  secured  and  main- 
tained by  dredging  and  without  further  jettv  construction  and  for 
the  excavation  of  a  channel  within  the  bay  18  reet  deep  at  mean  lower 
low  water  up  to  the  town  of  Marshfield  by  means  of  the  dredge  Oregon. 
Of  this  new  work  the  further'  dredging  of  the  inner  channel  is  con- 
sidered of  primary  importance.  It  is  recommended  that  any  pro- 
vision made  for  the  adoption  of  this  new  project  carry  with  it  a  total 
appropriation  and  authorization  of  not  less  than  $400,000,  $50,000  of 
this  to  be  appUed  to  the  operation  within  the  bay  of  the  dredge 
Oregon  and  contingencies,  and  $350,000  to  the  purchase  or  construc- 
tion of  a  new  hydraulic  seagoing  dredge  for  work  at  the  entrance  and 
the  necessary  operating  and  contingent  expenses.  Of  the  total 
amount,  $150,000  may  be  provided  in  the  form  of  a  contract  authori- 
zation to  be  carried  in  the  sundry  civil  act  which  will  be  approved  not 
later  than  March  4,  1911. 

For  reports  on  examinations  and  surveys  reference  is  invited  to 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1879,  page  1791,  and 
1890,  page  2936.  « 

ComparcOive  itatemerU  of  traffic. 


Calendar  year. 

Tons. 

Estimated 
value. 

Calendar  year. 

Tona. 

Estimated 
valae. 

1800 

Iie,6e7 
104,204 
07,500 
122,232 
136,178 

1004 

136,068 
178,046 
184,455 
167,662 
216,631 

18,567,084 
3,001,006 
5,000,017 

1000 

1006 

1001 

1006 

100^ 

1007 

6,400,000 
7,077,140 

1003 

1008 

July  1,  1908,  balance  unexpended |23, 831.05 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4, 115. 13 

July  1, 1909,  balance  unexpended 19, 715. 92 

July  1, 1909,  outstanding  habilitiee 3,900.00 

July  1, 1909,  balance  available 15, 815. 92 

(See  Appendix  U  U  2.) 
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S.  O008  River  J  Oregon. — Coos  River  is  the  principal  tributary  of 
Coos  Bay  and  empties  into  the  bay  at  its  head,  opposite  the  town  of 
Marshfield.  At  a  point  5^  miles  from  its  moutn  the  river  divides 
into  two  branches,  known  as  the  "North"  and  "South"  forks,  up 
each  of  which  tidal  influence  extends  for  about  8^  miles.  Before 
improvement  was  commenced  the  small  Ught  draft-steamboats  and 
launches  plying  between  Marshfield  and  the  head  of  tide  on  each  fork 
experienced  considerable  difficulty  in  navigating  on  account  of  the 
many  snags,  bowlders,  etc.,  in  the  stream. 

The  original  and  existing  plan  of  improvement,  based  on  the  sur- 
vey made  m  1894  (Annual  Keport  of  the  Chief  of  Endneers  for  1895, 
pp.  3502-3505)  proposed  the  removal  of  all  snags  and  bowlders  from 
a  selected  channel,  50  feet  in  width,  in  the  main  river  and  on  both  the 
North  and  South  forks  to  the  head  of  navigation.  The  estimated 
cost  was  $5,000,  but  in  1898  it  was  stated  in  the  annual  report  that 
$3,000  additional  would  be  required  to  complete  the  project,  and  in 
1900  it  was  estimated  that  an  appropriation  of  $1,600  every  two 
years  would  be  required  for  maintenance. 

The  amount  expended  on  the  project  to  June  30,  1909,  was 
$14,336.30,  of  whicn  $6,336.30  has  been  applied  to  maintenance. 

No  worK  was  done  auring  the  fiscal  year,  as  the  channel  was  in 
fairly  good  condition  and  sufficient  funds  were  not  available  to  war- 
rant repairing  and  putting  the  plant  into  commission. 

The  project  may  be  considered  as  completed,  and  the  work  done 
has  resulted  in  a  safer  and  better  channel  for  the  small  craft  plying 
the  stream.  The  maximum  draft  that  can  be  carried  at  low  tide 
over  the  upper  reaches  is  about  1^  feet.  The  range  of  tide  is  about 
2i  feet,  so  that  boats  drawing  4  feet  navigate  to  the  nead  of  tide  water 
on  both  the  North  and  South  forks,  a  distance  of  about  14  miles  above 
the  mouth.  Logging  from  the  extensive  forests  along  the  upper 
reaches  of  this  stream  is  one  of  the  main  industries,  and  the  logs  are 
floated  down  to  the  booms  in  the  lower  reaches  of  the  river  and  towed 
to  the  mills  along  the  bay. 

The  valley  is  very  fertile,  and  the  commerce  is  mostly  farm  and 
dairy  products,  logs,  and  luniber.  The  produce  is  carried  in  small 
steamers  to  Marshfield,  where  it  is  loaded  m  ocean  steamers  and  taken 
to  the  San  Francisco  and  Portland  markets.  This  traffic  amounted 
during  the  calendar  year  1908.  including  suppUes,  machinery,  etc., 
received,  to  36,697  tons,  valued  at  $1,679,161. 

The  maintenance  of  the  improvement  is  a  benefit  to  navigation, 
and  is  essential  to  the  economical  and  safe  operation  of  steamboats. 

The  amount  estimated  as  a  profitable  expenditure  is  for  the  pu^ 
pose  of  snagging  and  dredging  lor  maintenance  of  the  improvement, 
and  will  be  so  appUed. 

For  reports  on  examinations  and  surveys  reference  is  invited  to 
the  Annual  Reports  of  the  Chief  of  Engineers  for  1893,  page  3437, 
and  1895,  page  3502. 


Digitized  by  LjOOQIC 


BIVEB  AND  HABBOB  IMPBOYBMENTS. 
(hmparativ4  itatemerU  of  traffic. 


843 


OalBnclar  year. 


Tons. 


value. 


Calendar  year. 


Tons. 


Estlmatod 
▼aloe. 


1809. 
1900. 
1901. 
1902. 
1903. 


a  70,007 
6230,225 

62,402 
€46,000 

28,100 


1004. 
1905. 
1906. 
1907. 
1908. 


40,907 
44,906 
86,587 
42,073 
86,607 


81,033,758 
1,179,974 
1,246,684 
1,613,948 
1,679,161 


a  Inchidet  21  j852  tons  of  stone  for  the  government  Jetty  at  the  entrance  to  Coos  Bay,  Oregon. 
^  Tnr1n4iw  170,400  tons  of  stone  for  the  government  Jetty  at  the  entrance  to  Coos  Bay,  Oregon. 
«  Approximate. 

July  1, 1908,  balance  unexpended 11,663.70 

July  1, 1909,  balance  unexpended 1,663.70 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  U  3.) 

4.  Tillamook  Bay  and  bar,  Oregon. — ^Tillamook  Bay  is  an  inden- 
tation of  the  Oregon  coast,  about  6  miles  long  and  about  3  miles 
wide,  and  lies  about  50  miles  south  of  the  entrance  to  the  Columbia 
River.  At  low  tide  the  bay  inside  the  bar  is  a  succession  of  sand  and 
mud  flats,  separated  by  several  channels,  which  shoal  to  a  low-tide 
depth  of  about  1  or  2  feet.  The  bar  at  the  entrance  to  the  bay  has 
a  controlling  channel  depth,  generally,  of  about  14  feet  at  mean  low 
tide.  Vessels  drawing  from  14  to  16  feet  can  reach  HobsonviUe,  on 
the  north  channel,  a  diort  distance  inside  the  entrance.  Originally 
the  controlling  high-water  depth  between  the  ocean  and  the  town 
of  Tillamook,  on  ifoquarten  Slough,  12  miles  from  the  entrance,  did 
not  exceed  7  or  8  feet. 

The  original  project  for  the  improvement  was  adopted  by  the  river 
and  harbor  act  or  August  11,  1888,  and  provided  for  a  survey  of 
the  entrance,  and  for  the  improvement  of  Dry  Stocking  bar  and 
Hoquarten  Slough,  by  the  building  of  pile  dikes,  at  an  estimated 
cost  of  $5,200.  The  total  amount  expanded  on  this  project  was 
»5£00. 

The  existing  project  adopted  by  the  act  of  July  13,  1892,  provided 
for  connecting  the  north  and  middle  channels  nearly  opposite  Bay 
CSty,  putting  m  dikes  at  Jimction  and  Dry  Stocking  bars^  and  con- 
templated a  least  depth  of  9  feet  at  mean  high  tide  ^om  HobsonviUe 
to  Tillamook  City.    The  estimated  cost  was  $100,000. 

The  amoimt  expended  on  the  existing  project  at  the  close  of  the 
fiscal  year  ending  June  30,  1909,  was  $120,110.34,  of  which  amoimt 
$47,636.97  was  appUed  to  maintenance.  There  was  received  from 
sales  the  sum  of  $20. 

Snagging  and  dredging  operations  were  in  progress  during  the  sum- 
mer and  fall  of  1908,  were  commenced  agam  in  Jime,  and  are  still 
in  progress,  with  a  view  to  maintaining  the  projected  aepth  of  9  feet 
to  Tillamook  City. 

All  of  the  work  contemplated  by  the  project  has  been  completed, 
and,  except  as  shoals  are  formed  by  each  freshet,  boats  have  experi- 
enced little  difficulty  in  reaching  Tillamook  City  at  high  tide  on  a 
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draft  of  9  feet.  The  average  ran^e  of  tide  is  6.2  feet.  The  head  of 
navigation  for  ocean-going  vessel  is  at  Tillamook  City,  about  12 
miles  from  the  entrance. 

Lumbering  is  one  of  the  chief  industries,  and  losing  is  extensively 
carried  on,  most  of  the  tributaries  of  Tillamook  Bay  being  utilized 
as  a  means  of  floating  the  logs  down  to  tide  water. 

The  commerce  on  Tillamook  Bay  consists  of  lumber  and  dairy 
products  shipped  to  Portland  and  San  Francisco,  and  general  m^^ 
chandise  brought  in  by  coasting  vessels.  During  the  calendar  year 
this  traffic  amounted  to  19,400  tons,  valued  at  $1,098,990. 

There  is  no  railroad  connection  with  Tillamook  Bay,  but  construc- 
tion has  been  started  on  a  projected  line  beginning  at  Hillsboro,  just 
west  of  Portland,  and  which  is  intended  &)  connect  the  Southern 
Pacific  with  a  terminus  on  TiUamook  Bay. 

The  amount  estimated  as  a  profitable  expenditure  is  for  mainte- 
nance by  dredging  and  snagging,  and  the  work  is  necessary  to  make 
the  improvement  available  lor  vessels  drawing  9  feet  at  high  tide. 

For  reports  on  examinations  and  surveys,  attention  is  invited 
to  Annual  Reports  of  the  Chief  of  Engineers  for  1888,  page  2150: 
1892,  page  2742;  1898,  page  3007;  and  1903,  p.  2239.  The  report 
of  survey  made  in  1907  is  published  as  House  Document  No.  965, 
Sixtieth  Congress,  first  session. 

Comparative  itatement  of  traffic. 


Calendar  year. 

Tods. 

Estimated 
value. 

Calendar  year. 

Tooa. 

BatfrnatKl 
▼aloe. 

1899 

86,836 
17,640 
21,147 
24,883 
16,862 

1904 

13,823 
13,910 
13,627 
22,917 
10,400 

8SO,9« 
1,246,710 
1,008,090 

1900 

1906 

1901 

1906 

1902 

1907 

1903 

1908 

• 

July  1,  1908,  balance  unexpended $2, 480. 83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 6,000.00 

7,480.83 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2, 57L 17 

July  1, 1909,  balance  unexpended 4,909.66 

July  1,  1909,  outstanding  liabilities 2, 176.00 

July  1,  1909,  balance  available 2, 783. 66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 10,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  U  4.) 

6.  Improving  the  various  harbors  on  the  coasts  of  Oregon  and  Wash- 
ington by  the  construction  and  equipment  of  a  dredging  plant  for  use 
ih^eon. — ^The  river  and  harbor  act  of  March  2,  1907,  appropriated 
$100,000  for  the  construction  of  this  dredging  planet,  ana  a  contract 
was  entered  into  under  date  of  January  24,  1908,  for  the  construction 
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of  an  18-inch  hydraulic  dredge  in  accordance  with  plans  and  speci- 
fications. The  contract  price  was  $79,340,  not  including  equipment. 
The  total  cost  of  the  dedge  was  finaUy  increased  by  the  purchase  of 
equipment  and  extra  parts  to  the  full  $100,000  appropriated.  The 
dredge  hull  is  120  feet  long,  36  feet  wide,  and  11  feet  deep.  The 
dredge  was  finished  and  turned  over  to  the  United  States  Dy  Sep- 
teml^r  10,  1908,  and  named  Oregon,  The  amount  expended  on  con- 
struction of  this  dredge  was  $98,502.58. 

There  being  no  government  funds  available  for  the  operation  of 
the  dredge,  and  dreid^mg  being  very  essential  in  the  inner  harbor  of 
Coos  Bay,  commercial  interests  in  that  vicinity  petitioned  the  depart- 
ment for  permission  to  use  the  dredge  in  deepening  the  channel  up  to 
the  town  of  Marshfield.  Permission  was  granted  to  use  the  dredge 
without  expense  to  the  United  States,  and  the  dredge  was  towed  to 
Coos  Bay  and  conmienced  operations  in  October. 

In  crossing  the  bar  at  the  entrance  to  Coos  Bay  some  damage  was 
caused  to  the  smokestacks  and  rigging,  and  after  arrival  at  North 
Bend  she  settled  on  a  submerged  pile,  at  low  tide,  and  sunk.  She 
was  afterwards  raised,  with  some  diflBiculty,  and  repaired. 

The  dredge  has  proven  a  very  capable  and  satisfactory  piece  of 
plant.  Details  of  her  operations  will  be  found  in  the  report  for  im- 
proving entrance  to  Coos  Bay  and  Harbor. 

July  1, 1908,  balance  unexpended |65, 539. 73 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     64,042.31 

July  1, 1909,  balance  unexpended 1, 497. 42 

July  1, 1909,  outstanding  liabilitiee 1,497.42 

(See  Appendix  U  U  5.) 

6,  Snake  River,  Oregon,  Washington,  and  Idaho, — The  portion  of 
the  river  under  improvement  extends  from  its  junction  with  the 
Columbia  to  Pittsburg  Landing,  a  distance  of  about  216  miles.  The 
upper  portion  runs  tnrough  a  mountainous  country  and  is  much 
obstructed  by  gravel  shoals,  ledges  of  bed  rock,  bowlders,  and 
numerous  rapids.  .The  country  through  which  the  river  passes, 
between  Riparia  and  its  mouth,  is  more  open,  but  navigation  is 
difRcult,  owing  to  the  swift  current  and  numerous  rapids.  Some  of 
the  channels  tnrough  the  rapids  are  narrow  and  crooked,  and  before 
improvement  were  practically  impassable  at  low  water,  owing  to  the 
rocl^  ledges,  gravel  shoals,  and  bowlders.  The  Snake  and  Columbia 
rivers,  in  early  days,  formed,  the  natural  highway  for  the  traffic  between 
the  inland  empire  and  the  Pacific  coast,  and  navigation  on  the  Snake 
River,  notwitnstanding  the  difficulties,  continued  until  the  comple- 
tion of  the  railroad  to  Riparia  in  1882,  after  which  boats  abandoned 
the  river  below  that  point. 

A  detailed  description  of  the  river  prior  to,  and  during,  the  early 
years  of  improvement  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1880,  page  2293,  and  1891,  page  3212. 

In  1877  a  project  was  approved  for  removing  reefs  and  bowlders 
and  for  scrapixig  gravel  bars  in  the  Columbia  and  Snake  rivers 
between  Celilo,  Oreg.,  and  Lewiston,  Idaho,  a  distance  of  263  miles, 
at  an  estimated  cost  of  $132,000.  Since  1882  operations  on  the  Snake 
River  have  been  confined  to  tiie  stretch  above  Riparia.    In  1892  the 
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project  was  extended  to  include  the  improvement  of  the  7  miles  of 
river  between  Lewiston,  Idaho,  and  Asotin^  Wash.,  and  the  act  of 
June  13,  1902,  further  provided  for  extending  the  improvement  to 
Pittsburg  Landing.  The  project  now  provides  for  completing  and 
maintainmg  the  improvement  between  Lewiston  and  Riparia,  with 
a  view  to  obtaining  a  low  water  depth  of  5  feet,  by  means  of  blasting, 
dredging,  raking,  and  by  contraction  works,  and  for  general  iniprove- 
ment  up  to  Pittsburg  Landing.  The  work  between  Ripana  and 
PittsburgLanding  is  based  on  surveys  made  in  1900,  1902,  and  1906, 
between  Kiparia  and  Lewiston,  between  Lewiston  and  Imnaha  River, 
and  between  Inmaha  River  and  Pittsburg  Landing,  at  an  estimated 
cost  of  $23,000,  $33,690,  and  $16,000,  respectively. 

In  1907  the  Washington  State  legislature  appropriated  $100,000 
for  expenditure  between  Riparia  and  the  mouth.  This  action  was 
the  result  of  a  general  disposition  to  revive  navigation  below  Riparia 
and  utilize  the  State  Portage  road,  which  was  built  in  1905,  around 
the  obstructions  in  the  Columbia  between  Celilo  and  Big  Eday.  The 
project  for  this  portion  of  the  river,  which  was  formulated  for  the 
especial  purpose  of  expending  the  above-mentioned  appropriation, 
is  oased  on  the  survey  made  in  1897,  and  is  a  continuation  or  general 
open  river  work. 

The  amount  expended  on  the  original  and  modified  projects  to  the 
close  of  the  fiscal  year  was  $262,003.99^  under  the  national  appropria- 
tion, and  $74,164.06  under  appropriation  made  by  the  ^tate'  of 
Washington. 

There  has  been  received  from  miscellaneous  sources,  on  account  of 
sales,  $825.70. 

Operations  during  the  past  vear  have  been  carried  on  by  the  dredge 
WaUovxi.  belonging  to  tne  United  States,  and  by  two  drill  scows 
previously  constructed  under  state  funos.  The  dredge  Wallowa 
operated  both  above  and  below  Riparia,  the  two  drill  scows  being 
confined  to  work  below  Riparia.     Owing  to  severe  weather  and  ice 

(gorges,  both  driU  scows  were  wrecked  in  January,  one  being  a  total 
OSS,  and  the  other  picked  up  and  towed  back  with  little  damage. 
A  total  of  3,482  cubic  yards  of  rock  were  removed  from  the  different 
reefs  and  rapids  below  Riparia,  and  1,485  tons  of  stone  were  placed 
in  the  dam  at  Slaughterhouse  Kapids,  just  above  Lewiston. 

The  work  done  nas  resulted  in  providing  a  low-water  channel 
between  Lewiston  and  Riparia  of  about  40  inches,  in  ^atly  improv- 
ing the  conditions  above  the  latter  point,  and  in  making  a  safer  and 
more  available  channel  below  Riparia  for  all  except  extreme  low 
stages. 

Tne  Snake  River  is  in  freshet  during  the  summer  months  from 
melting  snow  in  the  mountains,  and  dunng  these  freshets  the  varia- 
tion of  the  water  leveb  is  usually  about  20  feet.  The  head  of  navigar 
tion,  during  proper  stages,  is  at  Pittsburg  Landing,  about  216  miles 
above  the  mouthy  but  only  intermittent  trips  are  made  to  that  point, 
regular  trafiic  being  carried  on  only  as  far  up  as  Lewiston.  There  is 
no  logging  or  rafting  on  the  Snake  River,  but  logs  are  floated  down 
the  Clearwater  River  to  the  mills  near  Lewiston. 

The  Open  River  Transportation  Company,  a  corporation  organized 
for  the  purpose  of  navigating  the  river,  is  now  operating  a  line  of 
boats  between  Portland.  Oreg.,  and  Big  Eddy,  and  have  constructed 
two  powerful,  Ught-drart  boats,  the  Inland  Empire  and  Twin  Cities 
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for  use  on  the  upper  river.  These  latter  boats  run  between  Lewiston 
and  Celilo,  and  exchange  cai^oes  with  the  lower  riyer  boats  by  means 
of  the  State  Port^e  road  between  CeHlo  and  Big  Eddy. 

The  Oregon  Railroad  and  Navigation  Company,  which  in  former 
years  operated  boats  between  Lewiston  and  Kiparia,  partially  aban- 
doned the  use  of  the  river  on  completion  of  their  railroad  along  the 
north  bank  to  Lewiston  during  the  past  year,  but  owing  to  the  Keen 
competition  set  up  by  the  new  line  of  boats  they  are  again  operating. 

The  commerce  transported  on  the  Snake  River  during  uie  jBscal 
year  amounted  to  46,325  tons,  and  consisted  principally  of  farm  and 
miU  machinery,  grain,  fruit,  and  general  merchandise,  valued  at, 
approximately,  $1,251,335. 

The  reestablishment  of  water  transportation  between  Lewiston  and 
Portland  has  resulted  in  a  reduction  in  freight  rates  of  about  20  per 
cent  between  those  points. 

The  amount  estimated  as  a  profitable  expenditure  for  the  next 
fiscal  year  will  be  appUed  to  the  removal  of  obstructions,  for  mainte- 
nance and  improvement,  and  the  proposed  work  is  essential  in  order 
to  make  the  improvement  available. 

For  earlier  reports  on  examinations  and  surveys,  attention  is 
invited  to  Annual  Reports  of  the  Chief  of  Engineers  tor  1877,  page 
1036;  1882,  page  2716;  and  1885,  page  2440.  Reports  of  surveys 
covering  several  sections  now  under  improvement,  with  estimates 
of  cost,  will  be  found  in  the  annual  reports  as  follows:  Between 
Riparia  and  the  mouth,  1898,  page  3013;  between  Riparia  and  Lewis- 
ton,  1901,  page  3525;  between  Lewiston  and  the  mouth  of  Inmaha 
River,  1903,  page  2246;  between  Inmaha  River  and  Pittsburg  Land- 
ing, 1906,  page  1986. 

Comparative  statement  of  traffic  carried  on  Colvmbia  River  above  Celilo  and  on  Snake 
River  during  year  ending  December  31, 1908. 


Calendar  year. 

Colombia 

River  above 

Celilo. 

Snake 
River. 

• 

Total. 

Estimated 
value. 

1899 

Tom. 

Tms. 

7\m». 

46,654 

36,920 

86,723 

37,824 

44,379 

43,547 

28,380 

71,556 

47,004 

47,674 

1900 

1901 

1902 

1908 

1904 

$1,798,677 
1,191,960 

1905 

1906 

2,671,882 

1907 

7,776 
1,849 

39,228 
46,825 

1,880,300 

190S 

1,296,750 

FEDERAL  APPROPRIATION. 

July  1, 1908,  balance  unexpended $4, 258. 38 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

9, 258. 38 
June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3, 892. 26 

July  1,  1909,  balance  unexpended 5, 866. 12 

July  1,  1909,  outstanding  liabilities 278. 00 

July  1, 1909,  balance  available 5,088.12 
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'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 $15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

8TATB  APPROPRIATION. 

July  1,  1908,  balance  unexpended • $52,622.69 

June  30,  1909,  amount  expended  diu*ing  fiscal  year,  for  works  of  improve- 
ment      26,786.75 

July  1, 1909,  balance  unexpended 25,835.94 

July  1,  1909,  outstanding  liabilities 337.00 

July  1, 1909,  balance  available 25,498.94 

(See  Appendix  U  U  6.) 

7.  Colunibia  River  and  tributaries  above  CdUo  Falls  to  (ke  moulh 
of  iJie  Snake  River,  Oregon  and  Washington. — ^This  stretch  of  river  is 
124  miles  long  and  can  be  navigated  at  favorable  stages.  It  abounds 
in  rapids  and  shoals  which  are  obstructed  by  projecting  ledges, 
isolated  bowlders,  etc.  Before  the  days  of  rauroads  the  Colmnbia 
River  formed  the  main  highway  for  commerce  between  the  inland 
empire  and  tide  water,  but  navigation  was  always  more  or  less  dan- 
gerous, and  was  practically  suspended  in  1882  on  account  of  the  con- 
struction of  a  line  of  railroad  by  the  Oregon  Railroad  and  Navigation 
Company,  which  practically  paralleled  the  south  bank  and  reached  as 
far  as  Riparia  on  the  Snake  Kiver,  about  72  miles  below  Lewiston. 

The  first  project  was  adopted  by  act  of  June  10,  1872,  and  in  1877 
was  modified  to  include  the  improvement  of  the  Snake  River.    This 

E reject  provided  for  the  improvement  of  the  most  troublesome  rapids 
y  the  removal  of  obstructing  reefs  and  bowlders,  and  in  this  work 
approximately  $120,000  was  expended  up  to  the  time  of  the  suspen- 
sion of  navigation  in  1882. 

The  existmg  project  is  based  on  the  survey  authorized  by  act  of 
March  3, 1905,  and  was  adopted  by  act  of  March  2, 1907.  It  proposes 
to  facilitate  navigation  by  the  removal  of  obstructing  bowlders  and 
ledges,  and  raking  the  gravel  shoals  in  order  to  make  safe  and  avail- 
able the  channel  that  now  exists.  In  1907  the  State  legislature  of 
Washington  appropriated  the  sum  of  $25,000  for  expenditure  in  the 
vicinity  of  Umatilla  Rapids,  in  order  to  expedite  the  work  under  the 
genera]  project. 

The  amount  expended  on  the  present  project  to  the  end  of  the  fiscal 
year  under  the  national  appropriation  was  $83,653.51,  and  under  the 
apOTopriation  by  the  State  of  Washington  $25,000. 

Witii  the  drill  scow  previously  constructed  under  funds  appropri- 
ated by  the  State  of  Washington  the  work  of  blasting  out  obstructions 
at  Uniatilla  Rapids  was  continued  when  conditions  were  favorable. 
The  stern-wheel  steamboat  under  construction  at  the  beginning  of  the 
year  was  completed  and  equipped  with  drilling  apparatus  and  appli- 
ances for  rakmg  shoals  and  put  into  commission  the  latter  part  of 
November.  Work  continued  until  May,  when  operations  were  sus- 
pended owing  to  high  water.  During  the  year  1,047  cubic  yards  of 
rock  were  removed  from  Umatilla,  Biggs,  and  Homly  rapids,  and  537 
drags  were  made  at  Biggs  and  Homly  rapids. 
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The  work  accomplished  has  resulted  in  improving  the  channel 
through  some  of  the  most  troublesome  shoals,  mainly  Umatilla  and 
Homly  rapids,  and  has  lessened,  to  some  extent,  the  dangers  tibat 
previously  existed.  During  the  summer  months  the  river  is  in 
rreshet,  and  the  extreme  variation  of  the  water  surfaces  at  that  time 
is  about  34  feet  above  low  water.  The  head  of  low-water  navigation 
for  boats  using  this  portion  of  the  stream  is  at  Asotin,  on  the  Snake 
River,  269  miles  above  Celilo,  and  approximatelv  473  miles  from  the 
sea.  On  higher  stages  boats  ascend  the  Snake  ftiver  as  far  as  Pitts- 
burg Landing,  a  fartner  distance  of  about  70  miles.  There  is  no  log- 
gi^  on  this  stretch  of  river. 

During  the  previous  year  there  was  but  one  small  steamboat  oper- 
ating on  the  nver  between  Celilo  and  the  mouth  of  the  Snake  River. 
Durmg  the  past  year  the  Open  River  Transportation  Company  con- 
structed two  light-draft,  powerful  steamboats,  the  Inland  Emvvre  and 
Twin  Cities,  and  these  two  boats  are  now  being  operated  oetween 
Celilo  and  Lewiston  in  conjunction  with  steamers  between  Portland 
and  Big  Eddy.  The  cargoes  are  broken  at  Big  Eddy  and  at  Celilo 
and  are  transported  around  the  obstructions  between  these  two  points 
by  the  State  rortage  road. 

The  freight  rates  charged  by  these  boats  on  shipments  from  Port- 
land, Oreg.,  to  Lewiston,  Idaho,  are  on  an  average  about  20  per  cent 
less  than  the  rates  charged  for  shipments  by  rail. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
1911  is  to  be  applied  to  extending  the  benefits  by  continuing  the  work 
of  removing  oDstructions.  With  the  new  plant  now  available,  and 
with  ample  funds  to  operate  it,  better  results  may  be  expected.  It  is 
therefore  essential  that  the  whole  amount  be  appropriated. 

A  description  of  the  early  conditions  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engmeers  for  1877,  page  1036,  and  the  report 
of  examination  and  survey  for  present  project  is  printed  as  House 
Document  No.  440,  Fifty-ninth  Congress,  second  session. 

FBDBRAL  APFROFBIATION. 

July  1, 1908,  balance  unexpended $86, 948. 90 

June  ^,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      49,602.41 


July  1, 1909,  balance  unexpended 36, 346. 49 

July  1,  1909,  outstanding  liabilities 2,080.00 

July  1, 1909,  balance  available 34,266.49 

Amount  (estimated)  required  for  completion  of  existing  project — '. 280, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  oalance  unexpended 
Julj;  1,1909 90,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 

,    1897. 

8TATB  APPBOPBIAHON. 

July  1, 1908,  balance  unexpended $11,840.34 

June  ^,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      11,840.34 

(See  Appendix  U  U  7.) 

9001— BNO 1909 64  ^  , 
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8.  Columbia  River  between  (he  foot  of  The  DdUee  Ramie  and  the 
head  of  Celilo  Falls,  Oregon  ana  Washington. — The  object  of  this 
improYement  is  to  overcome  the  obstructions  in  the  12  miles  between 
the  foot  of  Threemile  Rapids  and  the  head  of  Celilo  Falls.  There 
are  four  principal  obstructions:  Threemile  Rapids;  a  crooked  channel 
1.500  feet  in  length,  narrow  and  obstructed  by  rocks  and  currents; 
Blvemile  Rapids  (The  Dalles)  where  for  li  miles  the  river  rushes 
with  great  velocity  between  precipitous  walls  of  basalt  150  to  300 
feet  apart;  Tenmile  Rapids,  a  similar  gorge,  but  only  one-half  mile 
in  length;  Celilo  Falls,  with  a  sheer  fall  of  20  feet.  The  total  fall 
is  about  81  feet  at  low  water  and  60  feet  at  high  stages.  It  can 
not  be  navigated  at  any  stage. 

The  first  project  was  adopted  by  act  of  August  18,  1894,  and 
contemplated  the  construction  of  a  boat  railway  capable  of  trans- 
porting boats  of  600  tons.  One  himdred  thousand  dollars  was 
appropriated  for  purchasing  the  right  of  way  and  beginning  con- 
struction. The  act  of  Jime  3,  1896,  made  an  additional  appro- 
priation of  $150,000.  A  preliininary  examination  and  survey  was 
authorized  by  act  of  Jime  6,  1900,  with  a  view  to  the  construction 
of  a  canal  and  locks.  The  report  submitted  under  this  act  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  rart  5, 
page  3502,  and  proposes  the  construction  of  a  short  canal  and  locks 
aroimd  The  Dalles,  or  Fivemile  Rapids,  and  another  around  the 
falls  at  Celilo,  with  intermediate  river  improvement,  at  an  esti- 
mated cost  of  $3,969,371.  The  amoimt  expended  on  previous 
projects  prior  to  the  adoption  of  the  present  project  was  $27,1 12.83. 

The  existing  project,  as  adopted  by  Congress  m  the  act  approved 
March  3,  1905,  provides  for  a  continuous  canal  on  the  Or^on  shore, 
between  the  pool  above  Celilo  and  the  pool  below  Fivemfle  Rapids, 
with  open  river  improvement  at  Threemile  Rapids.  As  subsequentlv 
modified  in  minor  details,  the  canal  will  have  a  depth  of  8  feet,  width 
of  65  feet  at  the  bottom,  and  length  of  8^  miles,  with  5  locks  300  feet 
by  45  feet  by  7  feet  over  miter  sills,  two  of  which  will  be  located  at 
the  lower  end  of  the  canaL  one  at  Fivemile  Rapids,  one  at  Tenmile 
Rapids,  and  one  at  Celilo  Falls.  As  modified,  the  estimated  cost  will 
be  $4,845,000. 

The  open  river  work  at  Threemile  Rapids,  which  was  included  in 
the  project,  has  been  previously  considered  completed,  but  investi- 
gations in  1908,  based  on  the  complaints  of  steamboat  men,  make  it 
apparent  that  further  work  will  be  required  in  order  to  furnish  a  safe 
channel  at  least  200  feet  in  width. 

There  has  been  expended  on  the  work  at  Threemile  Rapids  ap- 
proximately $120,000,  and  it  is  estimated  that  the  additional  wore 
will  cost  about  $45,000,  thereby  increasinjg  the  cost  of  the  Threemile 
Rapids  section  by  about  $15,000.  It  is  believed  this  increased  cost 
will  not  necessitate  any  change  in  the  estimated  cost  of  the  project 
as  a  whole,  on  accoimt  of  the  large  amount  estimated  for  engineer- 
ing^  etc. 

The  amoimt  expended  on  the  present  project  to  the  end  of  the 
fiscal  year  was  $642,355.20,  of  which  $31,279.81  was  applied  to  sur- 
veying, preparing  plans,  etc..  before  its  adoption.  There  has  been 
received  on  account  of  tne  sale  of  blueprints  the  total  sum  of  $39.08. 

Under  contract  let  in  1904,  and  completed  in  March,  1908,  then 
were  removed  50,970  cubic  yards  of  rock  from  the  rocky  ledges  in  the 
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vicinity  of  Threemile  Rapids,  in  order  to  give  a  channel  at  least  10 
feet  deep  at  low  water,  and  from  200  to  250  feet  wide.  Additional 
work  may  be  necessary  at  this  locality  in  order  to  provide  a  safe 
diannel  for  steamboats. 

Work  has  been  in  prepress  during  the  year  imder  two  contracts, 
one  for  about  2,500  feet  of  canal  at  the  upper  end,  and  one  for  the 
construction  of  a  second  section  about  14,000  feet  in  length  immedi- 
ately below  and  adjoining  the  first  section.  At  the  close  of  the  year 
the  former  contract  was  nearly  completed,  and  the  latter  contract  is 
about  35  per  cent  completed.  At  tne  close  of  the  year  work  under 
these  contracts  was  entirely  suspended,  owing  to  the  sunmier  freshet, 
and  can  not  be  resiuned  again  until  Jiily  or  Augiist. 

This  work  has  been  carried  on  under  continuing  contract  appro- 
priations, the  simdry  civil  act  of  March  4,  1909,  having  appropriated 
the  smn  of  $164,000,  which  was  the  balance  of  the  autnonzation 
made  by  the  act  of  March  2,  1907. 

With  the  completion  of  the  contracts  now  in  force,  it  might  be 
stated  that  the  project  is  about  20  per  cent  completed,  but  no  advan- 
tages have  been  derived  from  the  expenditures,  except  the  benefit 
furnished  by  the  improvement  at  Threemile  Rapids.  The  variation 
of  the  water  surfaces  from  extreme  low  water  and  extreme  high  water 
is  from  32  to  90  feet  at  different  points.  Boats  are  now  operating 
between  Portland  and  Big  Eddy,  and  between  Celilo  and  Lewiston, 
265  miles  above  Celilo  on  the  Snake  River,  the  cargoes  being  trans- 
ported aroimd  the  obstructions  between  Big  Eddy  and  Celilo  by  the 
State  Portage  Railroad,  thus  furnishing  water  competition  to  all 
intermediate  points  on  tne  river. 

The  Open  lliver  Transportation  Company,  organized  for  the  pur- 
pose of  operating  boats  in  connection  with  the  State  Portage  Kail- 
road,  has,  daring  the  fiscal  year,  constructed  two  steamboats  with  a 
carrying  capacity  of  about  250  tons  each,  and  during  the  calendar 
year  1908  tney  report  the^  handling  of  approximately  4,056  tons  of 
merchandise,  farm  and  mill  machmery,  wheat  and  farm  products, 
vdued  at  approximately  $207,685. 

The  influence  of  this  water  transportation  has  resulted  in  the 
reduction  of  freight  rates  between  competitive  railroad  points  up  to 
Celilo,  and  as  the  steamboat  service  on  the  upper  river  is  increased  a 
still  further  reduction  is  anticipated.  The  benefits  to  be  derived 
from  the  improvement  when  completed,  the  country  which  will  be 
affected,  ana  Uie  probable  resources  to  be  developed  are  all  described 
in  House  Docmnent  No.  228,  Fifty-sixth  Congress,  second  session. 
The  irrigation  projects  now  under  way  and  contemplated  should, 
within  a  few  years,  increase  the  farm  products  and  the  resultant 
traffic  to  very  large  quantities. 

The  amoimt  estimated  as  a  profitable  expenditure  will  be  applied 
to  further  work  under  contract,  and  it  is  reconunended  that  the  work 
be  again  placed  on  a  continidng  contract  basis,  with  an  authorized 
expendituve  of  approximately  $1,000,000  per  year  imtil  the  work  is 
completed. 

The  Spokane,  Portland  and  Seattle  Railroad  has  completed  its 
bridges  over  the  Columbia  and  WiDamette  rivers,  giving  entrance 
to  the  citv  of  Portland,  and  making  a  new  transcontinental  line  along 
the  north  bank  of  the  Coliunbia,  connecting  with  the  Northern 
Pacific  at  Kennewick,  Wash. 
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For  reports  on  examinations  and  surveys,  reference  is  invited  to 
the  Annud  Reports  of  the  Chief  of  Engineers  for  1875,  Part  2,  page 
787;  1882,  page  2690;  1890,  page  3428;  1894,  page  2664;  1901,  page 
3501,  and  1904,  page  3476. 

Comparative  iUUemerU  of  traffic  handled  by  Oregon  State  Portage  Railwap  between  Big 

Eddy  and  Celilo,  Oreg, 


Tons. 

Bsttmated 
value. 

Calendar  year. 

Tans. 

Rjffim^^itf^ 

Calendar  year. 

▼alue. 

1900                .  . 

8,0B8 
6,414 

$185,800 
237,900 

1907 

4,000 
^OM 

$185,000 

1906 

190S 

a67,'686 

July  1,  1908,  balance  unexpended 1666, 765. 10 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 164, 000. 00 

Received  account  ettJes 24. 23 


830,789.33 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          250, 218. 28 

July  1,  1909,  balance  unexpended 680,571.05 

July  1,  1909,  outstanding  liabilities 38,000.00 


July  1, 1909,  balance  available. 


542,571.05 

877,173.00 
3,708,392.64 


July  1,  1909,  amount  covered  by  uncompleted  contracts 

Amount  (estimated)  required  for  completion  of  existing  project 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  tmexpended 
Jul)r  1,1909 1,000,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  U  U  8.) 

9.  Canal  at  the  Cascades,  Columbia  River,  Oregon. — ^This  improve- 
ment embraces  about  4^  miles  of  the  Columbia  Kiver  where  it  passes 
through  the  Cascade  Mountain  Range,  and  is  contracted  into  a  narrow 
gorge  with  steep  slopes  and  swift  current.  A  fall  of  24  feet  at  low 
water  in  the  upper  2,500  feet  of  the  gorge  creates  a  turbulent  rapid 
which  effectuauy  bars  upstream  navigation  and  renders  downstream 
navigation  unsare.  The  lower  4  miles  of  the  gorge  is  swift,  and  before 
improvement  was  unsafe  by  reason  of  the  obstructing  ledges  and 
bowlders. 

The  original  project  was  for  a  canal  and  locks  around  the  falls. 
It  was  adopted  in  1877  and  modified  in  1886  and  1888,  and  included 
the  improvement  of  the  rapids  below  the  falls  to  secure  a  low-water 
channel  of  8  feet.  The  Iocks  were  to  be  about  462  feet  long  and  92 
feet  wide,  with  a  low-water  depth  of  8  feet  over  the  miter  silE. 

The  existing  project  is  a  modification  of  the  original  project,  and 
is  based  on  report  of  the  Board  of  Engineers,  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  page  3571.  It  provided 
for  utilizing  the  upper  426  feet  of  the  uncompleted  canal  above  the 
lock  gates  as  a  second  lock,  and  also  in  raising  the  protection  work 
of  the  canal  walls  as  a  safeguard  against  flood  water.  The  estimated 
cost  of  the  original  project  was  $2,544,545,  and  the  later  modifica- 
tion $413,360. 
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The  amount  expended  on  the  origmal  and  modified  projects  to  the 
close  of  the  last  fiscal  year  was  $3,819,875.63.  There  has  been 
received  on  account  of  sales  the  total  sum  of  $11,629.48. 

No  work  was  done  during  the  fiscal  year  except  to  care  for  the 
plant  and  buildings,  as  sufficient  funds  for  construction  work  were 
not  available. 

The  canal  and  locks  were  completed  and  opened  to  navigation  in 
1895.  There  yet  remains  the  building  of  the  land  wall  of  the  upper 
lock,  construction  of  three  sets  of  steps,  and  completing  the  paving 
and  grading  on  the  land  side  of  the  canal.  Provision  should  also  be 
made  for  blasting  out  some  obstructive  ledges  below  the  locks. 
About  8  feet  can  be  carried  at  low  water  through  the  locks.  An 
annual  rise  in  the  Columbia  River  takes  place  in  May,  June,  or  July, 
and  usually  reaches  a  stage  of  40  feet  above  low  water.  The  head  or 
navigation  for  boats  passing  the  locks  is  Big  Eddy,  about  4  miles 
above  The  Dalles.  No  logs  are  rafted  through  the  canal,  but  logging 
is  carried  on  extensively  between  Cascade  Locks  and  The  Dalles. . 

The  downriver  commerce  through  the  locks  consists  of  wheat, 
flour,  miscellaneous  grain,  cattle,  horses,  wool,  and  country  produce. 
The  amount  of  this  commerce  was  17,687  tons,  valued  at  approxi- 
mately $1,060,600.  The  upriver  commerce  is  principally  general 
merchandise,  machinery,  and  supplies,  and  during  the  year  amounted 
to  16,490  tons,  valued  at  approximately  $989,400. 

This  improvement  is  a  factor  in  regulating  freight  rates  to  all 
points  reached  by  steamers  using  the  canal  and  locks. 

The  amount  estimated  as  a  profitable  expenditure  will  be  appUed 
to  blasting  out  obstructions  below  the  locks  and  in  completing  the 
masonry  work.  The  proposed  work  is  not  necessary  to  make  the  im- 
provement available,  but  is  essential  in  order  to  decrease  the  volu- 
metric capacity  of  the  upper  lock,  thus  shortening  the  time  of  lockage. 

References  to  former  reports  are  given  on  page  675  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Comparative  stateTnent  of  traffic. 


Fiscal  year  ending  June  30- 

Tons. 

Estimated 
value. 

Number 

of 
passen- 
gers. 

1000 

17,710 
22.426 
19,710 
96,181 
31,967 
36,166 
46,884 
63,770 
64.954 
34,168 

30,639 

1901 

84,762 

1003 

62,720 

1903 

60,821 

1004 

'$2,*286;i25* 
2,813,040 
3,226,200 
3,297,240 
3,050,000 

76.971 

1906 

64  403 

1906 

133,070 
80,289 
86,615 
70,482 

1907 

1906 

1909 f 

July  1,  1908,  balance  unexpended $1, 489. 76 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 736. 90 


July  1,  1909,  balance  unexpended.. 
July  1,  1909,  outstanding  liabilities. 

July  1, 1909,  balance  available 


763.85 
60.00 


693.86 
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Amount  (estimated)  required  for  completion  of  existing  project $199, 260. 00 

—  ■       ■  ■ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 

July  1,1909 106,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897. 

(See  Appendix  U  U  9.) 

10.  Operating  and  care  of  canals  and  locks  at  (he  Cascades  of  the 
Columbia  River,  Oregon. — The  canal  and  locks  around  the  obstruc- 
tions in  the  Columbia  River  at  Cascades,  Oreg.,  were  so  far  com- 
pleted that  they  were  opened  to  navigation  on  November  6,  1896. 
since  which  time  appropriations  have  been  made  under  the  general 
work  of  improvement  tor  further  completing  the  walls  and  slope 
pavement,  grading,  etc.  A  general  description  of  the  location, 
dimensions,  etc.,  is  given  in  the  preceding  report. 

Since  the  opening  of  the  locks  more  or  less  dredging  has  been  re- 
quired, especially  at  the  upper  entrance,  where  an  accumulation  of 
sand  and  silt  made  navigation  difficult  at  the  lower  stages  of  the  river. 
Dredging  had  been  previously  done  to  maintain  an  open  channel  at 
the  upper  entrance,  out  no  attempt  had  been  made  to  entirely  clear 
the  upper  entrance  of  the  material  which  had  been  deposited  from 
year  to  year. 

During  the  past  year  a  dredging  plant  was  fitted  up,  and  after  the 
high-water  period  dredging  operations  were  commenced  and  a  total 
of  27,347  cubic  yards  was  removed,  which  practically  cleared  the 
upper  entrance  of  all  deposits. 

There  was  expended  during  the  fiscal  year  the  sum  of  $15,953.83, 
which  was  applied  to  dredging,  to  the*^  installation  of  new  cable 
tightening  gear,  the  purchase  of  a  compressor  plant  for  sand-blasting 
outfit,  and  Keeping  up  the  usual  repairs  to  the  operating  machinery, 
grounds,  and  buildings. 

The  total  amount  expended  from  the  indefinite  appropriation,  on 
account  of  operating,  maintenance,  repairs,  etc.,  to  tne  close  of  the 
fiscal  year  was  $114,600.71. 

The  commerce  through  the  locks  during  the  fiscal  year  amounted 
to  34,168.02  tons,  valued  at  approximately  $2,050,000.  This  com- 
merce consisted  principally  of  wheat,  flour,  miscellaneous  grain, 
cattle,  horses,  wool,  country  produce,  general  merchandise,  etc.,  a 
detailed  statement  of  which  is  given  in  the  district  officer's  report. 

(See  Appendix  U  U  10.) 

11.  Columbia  River  between  Vancouver ,  TTewS.,  and  (he  mouA  of 
Willamette  River. — The  city  of  Vancouver^  Wash.,  is  on  the  north 
bank  of  the  Columbia  River,  about  103  miles  above  its  mouthy  and 
5  miles  above  the  jimction  of  the  WiUamette  and  Columbia  nvers. 
Originally  vessels  drawing  about  23  feet  could  ascend  the  Columbia 
River  to  within  about  2^  miles  of  the  city,  where  there  was  a  bar  over 
which  there  was  only  about  9  feet  at  low  water.     This  bar  resultcKi 

Sartly  from  an  excess  of  width  in  the  main  river,  and  partly  from  a 
iversion  of  a  portion  of  the  waters  to  the  south  side  of  Hayden 
Island. 

The  original  project,  adopted  by  the  act  of  July  13,  1892,  provided 
for  constructing  a  pile,  brush,  and  rubblestone  cfike  about  3,000  feet 
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in  length;  from  the  Or^on  shore  to  the  head  of  Hayden  Island  oppo- 
site Vancouver,  in  order  to  stop  the  flow  south  of  the  island  durmg 
low-water  stages,  deflect  it  down  the  main  channel,  and  scour  out 
the  troublesome  shoals.  This  project  contemplated  a  depth  of  20 
feet  or  more,  but  this  depth  was  not  reaUzed  after  the  completion  of 
the  dike. 

The  existing  project,  adopted  by  act  of  March  3,  1905,  is  based  on 
the  report  of  uie  district  ofiicer  dated  July  22,  1902,  approved  by  the 
Board  of  Engineers  for  Rivers  and  Harbors,  and  provided  for  the 
maintenance  of  a  channel  20  feet  deep  at  low  water,  and  150  feet 
wide,  by  dredging.  The  estimate  was  $60,000  for  original  work,  and 
$10,000  yearly  for  maintenance  of  the  channel  and  mke  at  the  head 
of  Hayden  Island. 

The  total  amount  expended  on  the  original  and  modified  projects 
to  June  30,  1909,  was  $143,318.60,  of  which  the  sum  of  $45,786.44 
was  appUed  to  maintenance. 

No  work  was  in  progress  during  the  year  except  that  of  making  a 
survey  of  the  shoals  between  the  railroad  bridge  at  Vancouver  and 
deep  water  below  the  lower  end  of  Hayden  Island.  The  survey  was 
made  with  a  view  to  redredging  the  shoals,  but  a  suitable  ({redge 
could  not  be  obtained  for  doing  tne  work. 

The  completion  of  the  dike  at  the  head  of  Harden  Island,  and 
revetting  the  bank  to  prevent  erosion,  caused  considerable  scouring 
on  the  shoals  below  Vancouver,  but  only  increased  the  depth  about 
1  foot.  Under  the  modified  project  for  dredging,  the  channel  was 
dredged  in  1905  to  the  desired  width  and  depth  and  again  redredged 
in  the  fall  of  1906.  The  survey  made  in  September,  1908,  shows 
that  the  channel  had  shoaled  in  places  to  10  feet  or  less  at  low  water. 
The  variation  of  the  water  surface  at  Vancouver,  due  to  tidal  influ- 
ence, is  about  eight-tenths  of  a  foot  at  low  water.  Tlie  annual 
sununer  freshet,  due  to  melting  snow  in  the  mountains,  rises  to  a 
height  of  about  20  feet  above  low  water.  Steamboats  drawing  8 
feet  can  navigate  the  river  as  far  as  The  Dalles,  about  210  miles  from 
its  mouth,  by  passing  through  the  locks  at  the  Cascades. 

The  deep-sea  tonnage  is  principally  lumber,  but  during  the  calen- 
dar vear  1908  no  shipments  were  made  from  Vancouver. 

The  Spokane.  Portland  and  Seattle  Railway  Company  has  com- 
pleted during  tne  year  their  bridge  across  Columbia  River  at  Van- 
couver, and  have  trains  running  on  their  new  road  along  the  north 
bank  of  the  Columbia  River  as  far  as  Kennewick,  Wasn.,  making 
connections  at  that  point  with  the  Northern  Pacific  Railroad.  The 
maintenance  of  a  20-foot  channel  over  the  shoals  below  Vancouver 
will  allow  of  deep-sea  vessels  loading  lumber  cargoes  at  the  Vancouver 
mills  and  save  hghterage  charges  tnat  would  ctnerwise  be  necessary. 

The  amount  estimated  as  a  profitable  expenditure  will  be  applied 
to  the  maintenance  of  the  projected  depth  and  may  be  considered  as 
an  extension  of  benefits. 

Previous  reports  on  examinations  and  surveys  will  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1892,  page  2865;  1896, 
page  3264,  and  1904,  page  3497. 
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July  1, 1908,  balance  unexpended 10,986.92 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 5,000.00 

14,986.92 
June  SO,  1909,  amount  expended  during  fiscal  year,  iat  maintenance  of 
improvement 805. 62 

July  1,  1909,  balance  unexpended 14,68L40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 15,000.00 

Submitted  in  compliance  with  requirements  of  sundnr  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  UU  11.) 

IMPROVEMENT  OF  RIVERS   AND   HARBORS  IN  THE  SECOND    PORT- 
LAND, OREGON,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  W.  Roessler,  Corps 
of  Engineers,  division  engineer,  Northern  Pacific  division,  to  July  11, 
1908,  and  of  Maj.  J.  F.  Mclndoe,  Corps  of  Engineers^  since  that  date, 
having  imder  his  inunediate  orders  Oapt.  Artnur  Williams,  Corps  of 
Eni^eers,  since  January  11,  1909.  Division  engineer,  I^eut.  Col. 
Jomi  Biddle,  Corps  of  Engineers,  temporarilv. 

/.  WiUameUe  iCiver  (ib^  Portland ,  and  YamhiU  River,  Oregon. — 
The  Willamette  River  rises  in  the  Cascade  Range,  flows  northerly,  and 
generally  parallel  to  the  coast  line,  and  empties  into  the  Columbia 
about  12  miles  below  Portland  and  100  miles  from  the  sea. 

The  Yamhill  River  is  a  tributary  which  has  its  source  in  the  Coast 
Ran^,  flows  in  a  northeasterly  direction,  and  enters  the  Willamette 
40  imles  above  its  mouth. 

Prior  to  improvement  both  streams  were  obstructed  by  drift,  snajgs, 
rocfc  ledjges  and  rapids,  and  gravel  shoals,  which  prevented  navigation 
during  kw-water  stages,  jm  early  davs  the  river  formed  the  only 
means  of  transportation,  and  carried  large  ciuantities  of  grain  and 
farm  products  to  the  Portland  market,  notwithstanding  the  diflScul- 
ties  or  navigation. 

Reference  is  invited  to  Annual  Reports  of  the  Chief  of  Engineers  for 
1876,  page  654,  and  1880,  page  2280,  for  a  description  of  the  WiDa- 
mette  River  before  improvement. 

The  original  project  was  adopted  in  1870^  the  first  appropriation 
being  made  by  tne  act  of  March  3, 1871.  This  project  was  modified 
in  1878  and  1896,  and  provided  for  improvement  by  the  removal  of 
snags  and  other  obstructions,  and  the  deepening  of  gravel  shoals  by 
scraping  and  by  contraction  works.    The  modmcation  of  1896  also 

Erovided  for  the  construction  of  a  lock  and  dam  in  the  Yamhill  River 
elow  Lafavette,  at  an  estimated  cost  of  $69,000. 
The  total  amoimt  expended  on  the  work  prior  to  adoption  of  the 
present  project  was  $247,747.51. 

The  present  revised  plan  or  project  (see  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  p.  3529)  provides  for  improvement  below  Cor- 
vallis,  with  a  view  to  obtaining,  mainly  by  dredging,  auxiliary  dam 
and  revetment  work,  and  by  snagging,  a  low-water  depth  of  2i  to  3} 
feet  from  Corvallis  to  Oswego,  and  a  low-water  depth  or  12  feet  thence 
to  Portland.  The  plan  allows  snagging  above  Corvallis  to  Harris- 
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burg,  but  above  the  latter  point  the  channel  is  to  be  left  as  not  worthy 
of  further  improvement.  The  estimated  cost  of  carrying  on  the  work 
was  given  as  <213;500. 

The  amoimt  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  was  $398;004.74;  which  includes  $3|000  expended  on  the 
Lon^  Tom  River,  and  $175,384.06  for  maintenance. 

The  work  is  carried  on  by  use  of  government  plant,  consisting  of  a 
combined  dredge  and  snag  boat,  one  dipper  dredge,  and  one  pile- 
driver.  During  the  past  year  snagging,  dredging,  and  revetment 
work  was  carried  on  rrom  July  1,  1908,  to  November  30,  and  April, 
1909,  to  June  30,1909,  and  different  shoals  were  dredged  between  Cor- 
vallis  and  Newberg.  A  total  of  77,579  cubic  yards  of  material  were 
removed  from  the  channel,  and  a  total  of  730  snags  were  removed 
from  the  channel  and  banks  between  Corvallis  and  Newberg,  and  re- 
pairs were  made  to  revetment  and  dikes  at  Wheatland,  Independence, 
and  Five  Islands. 

The  work  done  on  the  Willamette  River  has  greatly  improved  the 
conditions,  and,  with  annual  maintenance,  will  furnish  a  navigable 
channel  at  medium  stages  to  Corvallis,  119  miles  above  Portland,  and 
during  low  water  to  Independence^  83  miles  above  Portland,  and  to 
DaytoUj  on  the  YamhiD  River,  8  miles  above  its  mouth.  The  head  of 
navigation  on  the  Willamette  is  Harrisbur^,  152  miles  above  Portland, 
but  boats  reach  the  latter  point  only  on  the  higher  stages. 

The  work  done  on  the  Yamhill  Kiver  has  been  the  completion  of 
the  lock  and  dam  near  Lafayette,  about  8  miles  above  the  mouth, 
under  project  of  1896,  and  clearing  the  channel  of  obstructions. 

The  nead  of  navigation  on  the  Yamhill  River  is  McMinnville,  18 
miles  from  the  moutn,  but  boats  seldom  go  above  Dayton. 

The  forests  adjacent  to  the  Willamette  Valley  produce  lar^e  quan- 
tities of  logs,  and  most  all  of  the  tributaries  are  used  for  logging  pur- 
Soses,  for  distances  ranging  from  20  to  45  miles.  An  annual  log 
rive  takes  place  each  spring  on  the  Willamette,  between  the  upper 
river  points  and  Newberg. 

The  commerce  consists  of  lumber,  grain,  hay,  hops,  potatoes,  fruit, 
and  garden  truck.  This  commerce,  including  general  merchandise 
and  supplies  received  and  logs  towed,  amounted,  during  the  calendar 
year  1908.  to  403,148  tons,  valued  at  $8,014,164. 

The  falls  of  the  Willamette  at  Oregon  City,  12  miles  above  Port- 
land, and  around  which  a  canal  and  lock  were  constructed  in  early 
days  by  private  capital  furnishes  a  very  large  water  power.  This 
water  power  and  the  locks  are  controlled  by  the  Portland  Railway, 
Light  and  Power  Company,  and  a  charge  of  50  cents  per  ton  is  maae 
for  all  traffic  which  passes  through  the  locks.  During  the  calendar 
year  this  traffic  amounted  to  73,578  tons,  not  including  large  quanti- 
ties of  loes  and  timber.  The  falls  furnish  power  for  the  main  gen- 
erating plant  of  the  above  company,  also  for  large  woolen,  lumber, 
and  paper  mills. 

The  lands  of  the  Willamette  Valley  are  very  rich  and  productive, 
and  the  products  are  annually  increasing.  The  river  furnishes  an 
easy  means  of  transportation,  and  carries  a  large  proportion  of  these 
commodities. 

The  Southern  Pacific  Railway  practically  parallels  the  river  on 
each  side,  and  the  Oregon  Electnc^  Company  is  now  operating  an 
electric  line  between  Portland  and  Salem, 
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Although  the  locks  in  the  Yamhill  River  are  little  used,  these 
locks,  together  with  the  water  transportation  furnished  by  the 
Willamette,  are  instrumental  in  reducmg  the  freight  rates  on  aU 
shinments  rrom  valley  points. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  applied 
to  construction  of  revetments,  dredging,  snagging,  and  making  re- 
pairs to  existing  woriEs.  The  work  is  necessary  to  maintain  the 
available  channel. 

For  previous  reports  on  examinations  and  surveys,  attention  is 
invited  to  the  Annual  Reports  of  the  Chief  of  Engineers  as  follows: 
Willamette  River,  1892,  1893,  and  1896,  pages  2840,  3529,  and  3309, 
respectively;  Yamhill  River,  1875,  1891,  1893,  1895,  and  1904,  pages 
792,  3381.  3531,  3602,  and  3569,  respectively;  canal  and  locks  at 
Oregon  City,  1900^  1904,  and  1906,  pages  4368,  3559.  and  2497, 
respectively;  opposite  Salem,  1898,  page  3051 ;  opposite  Albany,  1904, 
page  3564. 

ComparaHve  itfltftnent  of  traffic. 


Calendar  year. 

TOZM. 

^Ectlmated 
value. 

PsMen- 

1800 

117,782 
182,458 
101.901 
102,227 
236,828 
332,130 
362,258 
383,  OU 
412,846 
408,148 

50,798 

1000 

^334 

1001 

109,971 

1008 /. 

06,221 

1003 

iii;mi9o' 

12,119,506 
7,501.028 
8,108,746 
8,014,  IM 

66.510 

1004 

66^017 

1005 

SSs 

1000 

4i,iaQ 

lOOT. 

41,906 

1006 

20,089 

July  1,  1908,  balance  unexpended $19,708.32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3, 1909 20,000.00 

39,708.32 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 21, 960. 67 

July  1,  1909,  balance  unexpended 17, 747. 75 

July  1,  1909,  outstanding  liabilities 2, 168. 00 

July  1,  1909,  balance  available 15, 679. 75 

Amount  (estimated)  required  for  completion  of  existing  project 103, 600. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jxme  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  1.) 

i.  Operating  and  care  of  lock  and  dam  in  Yamhill  River,  Oregon  — 
The  lock  and  dam  are  situated  on  the  Yamhill  River,  8  iniles  abcve 
its  mouth,  and  10  miles  below  the  head  of  navigation,  at  McMinnville. 
It  was  constructed  under  appropriation  for  improving  WiDamette 
and  Yamhill  rivers,  for  the  purpose  of  affording  low-water  navigation 
to  McMinnville.    It  was  completed  and  opened  to  navigation  in  1900. 
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During  the  past  fiscal  year  the  lock  has  been  open  to  navigation 
except  for  74  days  during  the  fall  and  winter  months,  when  it  was 
closed  on  account  of  high  water.  The  total  traffic  through  the  lock 
amounted  to  986  tons  of  freight  and  375  passengers.  The  freight 
consisted  largely  of  log  rafts  and  pulp  wood,  and  the  passengers 
were  principcQly  parties  in  small  boats  and  launches,  there  being  no 
regular  line  of  boats  operating  on  the  Yamhill  River  at  the  present 
time. 

Steamer  traffic  hcis  been  practically  abandoned  since  1902,  and 
the  reason  given  is  that  boats  formerly  operating  on  the  YamhiU 
River  now  find  more  profitable  business  on  the  Willamette.  It  is 
claimed  by  steamboat  interests  that  the  uncertainty  of  lock  opera- 
tion during  the  freshet  season  makes  it  impossible  to  compete  with 
railroad  rates. 

During  the  year  there  was  expended  in  operating,  care,  and  main- 
tenance the  sum  of  $1,188.66,  and  the  total  expended  for  the  same 
purpose  to  the  end  of  the  fiscal  year  1909  is  $37,371.87, 

(See  Appendix  V  V  2.) 

5.  Columbia  and  Lower  Willamette  rivers  ielow  Portland,  Oreg. — The 
portions  of  the  rivers  covered  by  this  improvement  include  the  12 
miles  of  the  Willamette  between  Portland  and  its  mouth,  and  98 
miles  of  the  Columbia  from  the  mouth  of  the  Willamette  to  the  sea. 
The  original  condition  of  the  channel  from  Portland  to  the  sea  was 
such  that  only  from  10  to  15  feet  could  be  carried  over  shoal  places 
at  low  water.  Numerous  sand  bars  obstructed  navigation  by  deep- 
water  craft,  and  on  these  bars  the  water  was  spread  over  an  extended 
area,  so  that  the  channels  through  them  were  comparatively  narrow. 
Tlie  value  and  availability  of  this  waterway  for  purposes  of  conmierce 
are  illustrated  by  the  fact  that  Portland  is  one  of  the  nrincipal  grain 
exporting  cities  in  the  United  States,  the  valley  of  the  Columoia  being 
a  natural  outlet  for  the  products  of  Oregon,  Washington,  and  Idaho. 

Prior  to  the  adoption  of  the  project,  dredging  had  been  done  for 
temporary  relief,  and  the  sum  of  $221,780.46  expended  for  that 
purpose.  *  The  original  project  was  adopted  in  1877,  with  a  view  to 
obtaining  a  channel  depth  of  20  feet.  In  1891  the  project  was 
extended,  with  a  view  to  obtaining  a  low-water  channel  of  25  feet, 
at  an  estimated  cost  of  $772,464,  and  the  Port  of  Portland  Commis- 
sion, a  corporation  existing  under  the  laws  of  the  State  of  Oregon, 
was  granted  permission  to  assist  in  the  work.  On  the  original  ana 
modmed  project,  exclusive  of  the  amounts  named  above,  there  has 
been  expended  the  sum  of  $1,080,874.11.  This  does  not  include 
any  part  of  the  expenditures  which  have  been  made  by  the  Port  of 
Portland  Commission. 

The  present  project  was  adopted  by  the  act  of  June  13, 1902.  It 
is  based  on  a  survey  made  in  1900,  which  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4418.  The  proj- 
ect proposes  a  25-foot  channel,  by  the  construction  of  controUing 
works  and  by  dredging.  The  estimated  cost  was  $2,796,300,  with 
$175,000  as  tne  cost  of  the  new  dredge  and  accessories. 

Tlie  total  amoimt  expended  on  this  project  to  the  end  of  the  fiscal 
year  was  $509,962.09.  This  amoimt  dx>es  not  include  any  portion  of 
the  sum  expended  by  the  Philadelphia  district  for  dredge  construction, 
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and  it  may  be  stated  that  all  the  expenditures  have  been  applied  to 
maintenance.  The  total  amount  received  from  miscellaneous  sources, 
account  of  sales,  is  $623.78. 

The  act  of  March  2,  1907,  appropriated  $300,000  for  constructing 
and  operating  a  dred^.  This  dredge  was  constructed  on  the  Atlan- 
tic coast  and  was  dehvered  at  Portland  April  21,  1909.  The  amount 
expended  on  her  construction,  including  expenses  of  voyage  from 
Pmladelphia,  Pa.,  was  $303,543.86,  and  for  details  of  the  work  see 
Appendix  H  10. 

The  work  in  progress  on  the  Columbia  River  during  the  year  has 
consisted  entirely  in  dredging  over  some  of  the  most  obstructive 
shoals.  A  total  of  341,430  cubic  yards  of  material  was  removed  at 
the  different  shoal  places  in  the  estuary  of  the  Columbia  with  the 
dredge  W.  S.  Ladd.  The  Port  of  Portland  Commission  also  operated 
its  dredges  in  the  upper  reaches  when  funds  were  available  and  when 
dredging  was  required.  The  commission  reports  having  removed  a 
total  of  2,326,568  cubic  yards  during  the  year.  The  new  dredge 
Clatsop,  constructed  under  the  supervision  of  the  Philadelphia  (Pa.) 
district,  arrived  at  Portland  the  latter  part  of  April.  She  was  over- 
hauled and  commenced  dredging  on  Jime  25,  and  to  the  close  of  the 
fiscal  year  removed  16,504  cubic  yards  of  material. 

Thus  far  none  of  the  permanent  works  provided  for  in  the  project 
have  been  constructed,  as  operations  have  consisted  principidly 
in  dredging,  and  no  part  of  the  project  can  therefore  be  consioered 
as  completed.  The  maintenance  or  the  channel  has  been  of  great 
advantage  to  shipping,  and  there  has  been  no  time  during  the  year 
when  a  vessel  could  not  safely  load  to  a  draft  of  24  feet.  The  ruling 
depth  at  mean  low  water,  from  Portland  to  the  sea,  is  about  22  feet, 
except  at  two  places.  Upper  Sands  and  Taylor  Sands,  where  the 
deptns  are  only  21  i  feet  and  20  feet,  respectively,  but  by  taking 
advantage  of  the  tides  vessels  have  experienced  little  delay. 

The  head  of  deep-water  navigation  is  at  Portland,  Or^.,  on  the 
Willamette  River,  110  miles  above  the  mouth  of  the  Columbia.  Lightr 
draft  boats  ascend  the  Willamette  for  150  miles,  and  by  using  the 
state  portage  road  between  CeUlo  and  Big  Elddy  cargoes  of  Bght- 
draft  boats,  during  high  stages,  reach  Pittsburg  Lianding,  a  point  on 
the  Snake  River  537  miles  above  the  mouth  of  the  Columbia.  The 
Columbia  and  Willamette  rivers,  over  this  stretch,  probably  form  the 
greatest  waterway  for  logging  and  rafting  purposes  in  tne  United 
States.  Lumber  and  shingle  miUs  are  located  along  the  banks,  and 
logs  are  floated  down  all  tne  tributaries  from  points  20  to  90  miles 
inland  and  towed  to  the  different  miUs  to  be  manufactured.  During 
the  calendar  year  1908,  seven  rafts  of  logs  and  piling  timbers,  aggre- 
ating,  approximately,  35,000,000  feet  b.  m..  Were  made  up  in  the 
olumbia  River  and  towed  to  San  Francisco  and  southern  California 
ports.  > 

The  export  commerce  consists  principally  of  grain  and  lumber, 
while  the  imports  are  composed  principally  of  oriental  products, 
cement,  coal,  Ume,  sulphur,  etc.  The  U^ht-draft  tonnage  is  chiefly 
dairy,  farm,  and  lumber  products  and  miscellaneous  machinery  aod 
mercantile  supphes. 
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The  total  commerce  handled  during  the  calendar  year  1908 
amounted  to  4,615,372  tons,  valued  at  approximately  $70,509,475. 

It  is  not  believed  that  the  completion  or  the  project  will  have  any 
effect  on  freight  rates  until  greater  depths  are  obtained  over  the  bar 
at  the  entrance  to  the  Columbia  River,  thus  allowing  the  use  of  ships 
of  greater  draft  and  carrying  capacity. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  appUed 
to  maintenance  by  dredging  and  making  repairs  to  dikes  and  revet- 
ments. The  maintenance  of  the  channel  is  essential,  pending  the 
construction  of  permanent  contraction  works,  the  estimate  for  begin- 
ning these  works  being  deferred  in  order  that  projects  of  special 
character,  such  as  the  palles-Celilo  Canal  and  the  purchase  of  the 
private  canal  in  the  Willamette  River  at  Oregon  City,  may  be  pro- 
vided for  by  adequate  appropriations  or  by  authorization  of  contracts. 

The  two  channels  around  Swan  Island,  below  Portland,  originally 
divided  the  current  of  the  river  to  the  detriment  of  both.  A  shoal 
bar  existed  at  the  head  of  each  channel.  To  remove  that  of  the  east 
channel,  a  dike  was  constructed  across  the  head  of  the  west  channel. 
The  east  channel,  which  is  used  by  all  vessels,  is  very  crooked  at  one 
portion,  and  it  is  sometimes  difficult  to  avoid  collision  between  deep- 
sea  vessels  and  log  tows.  The  latter  are  the  main  source  of  worry  to 
the  deep-sea  navigators  in  the  Swan  Island  channel.  There  is  a  gen- 
eral desire  to  have  the  west  channel  dredged  out  to  a  sufficient  depth 
to  accommodate  log  tows.  This  improvement  is  deemed  a  necessary 
one  in  view  of  the  increasing  conunerce  of  this  port.  In  making  appro- 
priation for  the  improvement  of  the  ship  channel,  it  is  recommended 
that  so  much  of  the  money  as  may  be  necessary  be  authorized  for 
iJredging  out  the  west  channel  to  such  extent  as  may  be  necessary  to 
acconmiodate  log  tows.  A  gap  300  feet  wide  has  been  left  in  the  dike 
in  the  west  channel  to  permit  the  passage  of  shoal-water  boats. 

References  to  former  reports  are  given  on  page  683  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Comparative  statement  of  traffic. 


Calendar 

Handled  bv  river  ves- 

Handled  by  seagoing  vessels. 

Handled  by  river  and 

year. 

Quantlty. 

Estimated 
value. 

Receipts. 

Ship- 
ments. 

Total. 

Estimated 
value. 

Quantity. 

Estimated 
value. 

1899 

1,287. '«a 

l.i'^vLTSO 

2.3J3J53 
3,S3]pl21 
2,5lvCs964 
3,627,  cm 

Ton*. 

36,253 

32,906 

29,548 

145,514 

173,006 

229,833 

210,026 

226,656 

672,441 

686,278 

nn*. 

336,134 
480,385 
639,736 
985.912 
659,178 
548,496 
736,779 
974,317 
1,092,276 
1,102,063 

Tom. 

872,387 

662,290 

660,284 

1,131,426 

832,184 

778,328 

946,805 

1,200,973 

1,664,717 

1,688,331 

1,1        06 
1,^        72 
2,:        64 

2,(      6a 

2,'        04 

2,1        79 
3,:        68 
3,1        04 

4,:J01.v'61 
4,f.]0..'OT 

1900 

1901 

1902 

$36,'775;669' 
26,712,339 
26,377,640 
81,583,804 

.27,509,476 

1903 

1904 

1905 

1906 

1907 

1908 

S27,'28i,'3d2' 
31,786,607 
34,407,091 
45,000,000 
43,000,000 

■$58,'d66,'9ii 
68,498,946 
60,785,631 
76,683,804 
70,609,476 
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July  1, 1908,  bdance  unexpended a  $146, 579. » 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 6100,000.00 

Received  account  of  Bales 18.56 


246,598.45 
June  30, 1909,  amount  expended  during  fiscal  year: 

For  dredge  construction $123, 820. 48 

For  maintenance  of  improvement 42, 949. 71 

166,770.1» 


July  1, 1909,  balance  unexpended 79,828.26 

July  1, 1909,  outstanding  Labilities c  6, 680. 49 

July  1, 1909,  balance  available 74,147.77 

Amount  (estimated)  required  for  completion  of  existing  project 2, 498, 509. 93 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
SO,  1911,  for  works  of  improvement  and  for  maintenance,  exclusive 
of  the  balance  unexpended  July  1,  1909 175,000.00 

Submitted  in  compliance  with  reauirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  tne  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  3.) 

4.  Mouth  of  Columbia  River ,  Oregon  and  Washin^fUm. — ^Prior  to  the 
commencement  of  the  work  of  constructing  the  jetty  in  1885  there 
were  from  one  to  three  channels  across  the  bar,  and  these  channels 
varied  from  time  to  time  both  in  location  and  depth.  The  depths 
were  from  19  to  21  feet  at  low  water,  while  the  location  shifted 
through  nearly  180®  between  Cape  Disappointment  and  Point 
Adams. 

For  a  map  of  the  locality  and  information  regarding  conditions 
before  improvement,  attention  is  invited  to  the  Annuid  Report  of 
the  Chief  of  Engineers  for  1886,  page  1976  et  seq. 

The  first  project  was  adopted  in  1884,  and  provided  for  the  con- 
struction of  a  low-tide  j'etty,  4|  miles  in  lengtn,  extending  seaward 
from  Point  Adams,  on  the  south  side  of  the  entrance,  and  terminatr 
ing  at  a  point  about  3  miles  south  of  Cape  Disappointment.  It  was 
to  be  bmlt  of  rubble  stone,  with  a  foundation  or  brush  mattresses. 
This  proj'ect  was  modified  in  1893  to  provide  for  raising  the  jetty  to 
high-tide  level,  and  for  building  four  groins  from  600  to  1,000  feet  m 
length  on  the  north  side. 

The  estimated  cost  was  $3,710,000,  and  the  jetty  was  completed 
to  a  length  of  4^  miles  in  1895,  and  increased  the  depth  over  the  bar 
to  31  feet.  The  total  amoimt  expended  on  the  original  project  was 
$1,968,753.14,  prior  to  which  $17,500  had  been  appropriated  and 
expended  for  survey,  etc. 

The  present  project  was  formulated  for  the  piurpose  of  arresting 
the  shoaling  process  which  commenced  soon  after  the  completion  or 
the  work,  tne  depth  having  decreased  to  about  28  feet  in  1899,  and 
the  location  of  the  channel  having  shifted  into  an  unstable  posi- 
tion 2  miles  north  of  the  1895  channel.  By  1902  the  depths  had 
deteriorated  to  21  feet  at  low  water. 

a  Including  $94,779.82  withdrawn  by  Major  Deakyne  for  dredge  construction, 
ft  Eighteen  thousand  dollare  allotted  to  Major  Deakyne  for  dredge  construction, 
e  Includes  $1,280.49  for  dredge  construction. 
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The  first  appropriation  for  a  new  project  was  made  by  the  act  of 
June  6,  1900,  wnen  $250,000  was  aopropriated  for  repairs,  etc., 
pending  a  report  to  be  made  b^  a  boara  of  engineers.  The  report  of 
this  board,  which  is  printed  m  the  Annual  Keport  of  the  Cnief  of 
Engineers  for  1903,  pages  2275  et  sckj.,  constitutes  the  present  proj- 
ect, and  provided  for  extending  the  jetty  seaward  a  farther  distance 
of  about  2i  miles.  Dredging  was  also  recommended  as  a  temporary 
expedient,  as  well  as  the  construction  of  a  north  jetty,  shoula  it  ue 
found  necessary  at  some  future  time,  in  order  to  secure  the  desired 
depth  of  40  feet,  with  a  practicable  width. 

The  estimated  cost  of  the  south  jetty  was  $2,260,000;  of  the  north 
jettv,  $1,205,000;  of  remodeling  and  operating  dredge,  $250,000. 

Tne  revised  estimate,  approved  April  17,  1909,  for  a  completion  of 
the  south  jetty  was  $3,529,300,  and  is  based  on  a  report  made  by  the 
district  officer,  recommending  that  the  jetty  enrockment  be  raised  to 
at  least  mid-tide  level,  and  that  its  crest  be  given  a  width  of  not  less 
than  25  feet,  in  order  to  protect  the  trestle  piling  from  earlv  destruc- 
tion by  storms  and  teredo.  The  increased  cost  is  due  to  the  greater 
amount  of  stone  required,  the  increase  in  cost  of  materiab,  and  the 
heavy  loss,  during  construction  in  previous  years,  due  to  destruction 
of  the  trestle  by  winter  storms  and  teredo.  In  some  places  the  jetty 
is  being  built  in  depths  as  great  as  39  feet,  and  with  15  feet  increase 
in  the  width  of  its  crest  it  becomes  at  once  evident  that  an  enormous 
increase  in  the  amount  of  rock  is  required. 

The  act  of  March  3,  1909,  contained  an  item  of  $200,000  for  remod- 
eling and  operating  the  dredge  Chinook^  which  was  formerly  the  trans- 
Krt  Orant,  and  which  has  been  laid  up  at  the  government  moorings 
low  Portland,  Oreg.,  for  the  past  four  years  on  account  of  the  unsafe 
condition  of  her  boilers.  It  is  proposed  to  install  new  boilers  and  cut 
down  her  upper  work,  in  order  to  reduce  her  displacement  and  draft. 
The  work  is  to  be  done  under  contract. 

There  has  been  expended  on  the  existing  project  to  the  end  of  the 
fiscal  vear  the  sum  of  $4,564,249.20.  Ine  portion  derived  from 
miscellaneous  sources,  account  of  sales,  amounted  to  $1,428.39. 

The  operations  during  the  past  year  have  consisted  in  extending 
the  jetty  tramway  a  total  distance  of  3,960  feet  seaward,  and  over 
this  distance,  except  the  outer  portion,  the  enrockment  was  brought 
up  to  a  height  of  5  to  8  feet  above  mean  low  tide.  The  enrockment 
over  about  7,926  feet  of  previous  years'  extensions  was  also  vriidened 
and  brought  up  to  the  same  general  elevation.  The  stone  received 
under  contract  and  dumped  on  the  jetty  during  the  year  amounted  to 
612,404  tons. 

Active  operations  were  suspended  from  December  31,  1908,  to 
April  13,  1909,  during  which  period  the  receipt  of  stone  was  discon- 
tinued on  account  of  mclement  weather. 

At  the  close  of  the  year  an  expert  dredge  designer  had  been  assigned 
from  the  Philadelpma  district  to  the  work  of  preparing  plans  and 
specifications  for  the  remodeling  of  the  dredge  Chinook. 

The  work  has  been  carried  on  under  continuing  contract  for  the 
purchase  of  rock,  but  there  is  no  balance  remaining  to  be  appropriated, 
as  the  act  of  March  4,  1909,  provided  $250,000,  which  completed  all 
previous  authorizations. 

The  proportion  of  the  project  accomplished  to  the  end  of  the  fiscal 
year  is  approximately  58  per  cent,  based  on  the  revised  cost. 
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The  advantage  derived  from  the  improvement  has  been  the  inorease 
of  about  5^  feet  depth  on  the  bar  since  the  adoption  of  the  project. 
This  is  shown  by  the  survey  completed  just  at  the  close  of  the  nscal 
year.  A  copy  of  the  map  is  transmitted  with  the  district  officer's 
report,  and  by  referring  to  it  it  will  be  seen  that,  aside  from  an  in- 
crease in  depth  in  the  westerly  channel  of  about  1^  feet  during  the 
year,  there  is  a  marked  tendency,  due  to  the  scouring  e£Fect,  to  lessen 
the  distance  between  deep  water  on  the  inside  and  deep  water  on  the 
outside  of  the  crest,  besides  a  reduction  in  the  total  width  resulting 
in  a  well-<lefined  channel  with  a  least  depth  of  26^  feet,  as  against  25 
feet  the  previous  year. 

The  gradual  movement  of  Peacock  Spit  to  the  north  and  west,  and 
the  westerly  movement  of  Clatsop  Spit,  are  encouraging  exhibits,  and 
indicate  the  controlling  influence  of  the  jetty  as  it  advances. 

The  variation  of  the  level  of  water  surfaces,  due  to  tides,  is  about 
7.4  feet.  The  head  of  navigation  for  deep-sea  vessels  crossing  the  bar 
is  at  Portland,  110  miles  above  the  mouth. 

The  commercial  statistics  will  be  found  vriith  the  report  in  improving 
Columbia  and  Lower  Willamette  rivers,  below  Portland,  Oreg.  (p.  861). 

Deepening  of  the  channel  over  the  bar  will  admit  of  the  use  of  ships 
of  greater  draft  and  increased  carrying  capacity,  and  with  lai^r  ves- 
sels frequenting  the  port  it  is  reasonable  to  suppose  that  the  charter 
rates  on  deep-sea  tonnage  will  be  reduced,  and  may  also  reduce  the 
present  rail  rates  on  transcontinental  shipments. 

The  amount  estimated  as  a  profitable  expenditure  for  improve^ 
ment  is  for  the  purpose  of  extending  the  jetty  seaward,  with  a  view 
to  increasing  the  depths  and  extendmg  the  benefits  already  attained. 
The  $60,000  estimated  for  maintenance  is  for  operating  the  dredge 
Chinook,  when  the  work  of  remodeling  her  has  been  completed. 

Reference  to  former  reports  will  be  found  on  pages  686-687  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

July  1,  1908,  balance  unexpended $1, 610, 128  06 

Amount  allotted  from  appropriation  by  river  and  harb(»'  act  approved 

March  3,  1909 700,000.00 

Amount  appropriated  by  sundry  civil  act  approved  Mux^h  4, 1909 250, 000. 00 

Received  from  sales 37.06 


2,460,160.1) 
Jime  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   1, 015, 810. 06 

July  1,  1909,  balance  unexpended 1, 444, 350. 06 

July  1, 1909,  outstanding  liabilities 151,600.00 

July  1,  1909,  balance  available 1, 292, 75a  06 

July  1,  1909,  amoimt  covered  by  imcompleted  contracts 306, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project « 2, 013, 920. 00 


Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30 
1911,  for  works  of  improvement  and  for  maintenance,  exdusive  of 

the  balance  unexpended  July  1,  1909 1, 560,000.00 

ibmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  4.) 


«For  south  jetty  only. 
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5.  Claiskanie  River ,  Oregon. — ^The  Clatskanie  River  rises  in  the 
Coast  Ranee  and  empties  into  the  Columbia  River  65  miles  below 
Portland,  Oreg.  Before  it  reaches  the  Columbia  it  winds,  for  3 
miles,  through  marshy  low  lands,  and  by  a  narrow,  tortuous  channel. 
Before  improvement  the  obstructions  to  navigation  were  a  single 
shoal  with  but  2  to  3  feet  of  water,  and  two  sharp  bends  belowtne 
town  of  Clatskanie. 

The  original  and  present  project  was  adopted  by  the  act  of  March 
3,  1899,  and  provided  for  dredring  out  the  shoal  and  cutting  off  the 
two  sharp  bends  by  means  of  (&edging,  at  an  estimated  cost  of 
$13,000. 

There  has  been  expended  on  this  work,  to  the  close  of  the  fiscal 
year,  the  total  sum  or  $12,675.47,  of  which  sum  $868.10  was  applied 
to  maintenance.  There  has  been  no  work  done  during  the  past 
year,  as  the  amount  available  was  not  sufficient  to  accomplish  any 
results. 

A  permit  was  granted  to  the  Columbia  Agricultural  Company, 
under  date  of  January  5,  1909,  to  dredge  across  a  bend  near  the 
mouth  for  the  purpose  of  diking  some  of  the  low  land.  This  work 
was  commenced  in  June. 

All  of  the  work  contemplated  under  the  present  project  was  com- 
pleted in  1902,  and  resulted  in  giving  a  aepth  or  5  feet  over  the 
shoalest  places,  and  in  making  the  channel  shorter  by  4,050  feet 
and  easier  of  navigation.  Clatskanie,  a  small  town  3  miles  above 
its  mouth,  is  the  head  of  navigation,  and  at  the  close  of  the  fiscal 
year  about  3}  feet  could  be  carried  over  the  shoalest  part  of  the 
channel. 

The  whole  stretch  of  the  river  is  tidal,  with  a  variation  of  water 
level,  due  to  tides  only,  of  about  5  feet.  The  backwater  of  the 
Columbia,  during  freshet  time,  raises  the  river  to  a  maximum  height 
of  about  10  feet. 

The  stream  is  used  extensively  for  logging  purposes,  as  there  are 
fine  forests  of  fir,  hemlock,  spruce,  and  cedar  along  its  banks,  reaching 
to  the  headwaters. 

ITie  commerce  of  Clatskanie  River  consists  principally  of  sawmill 
products,  farm  and  dairy  products,  and  general  supphes.  During 
the  calendar  year  1908  this  commerce  amounted  to  46,382  tons, 
valued  at,  approximately,  $381,492. 

The  Astoria  and  Columbia  River  Railroad  crosses  the  valley 
about  1}  miles  from  the  town  of  Clatskanie,  but  the  greater  portion 
of  the  business  is  done  by  boat,  because  of  the  cheaper  rates  for 
transportation.  .The  commerce  is  handled  by  a  boat  making  three 
trips  per  week  between  the  towns  of  Clatskanie  and  Portland. 

Since  the  completion  of  the  improvement  shoaling  has  taken  place, 
and  the  amount  estimated  as  a  profitable  expenditure  is  for  the  pur- 
pose of  redredging  the  shoals  and  furnishing  better  facilities  for  the 
mcreased  commerce. 

The  total  amount  estimated  as  a  profitable  expenditure  should  be 
appropriated,  owing  to  the  fact  that  the  balance  remaining  of  the 
oicl  appropriation  ^324.53)  has  been  returned  to  the  surplus  fund, 
as  provided  by  section  10  of  the  act  of  March  4, 1909. 

For  further  information  regarding  this  improvement,  attention 
is  invited  to  the  Aimual  Report  of  the  Chief  of  Engineers  for  1898, 
'  9001— ENQ  1909 ^66 
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page  3049,  and  House  Document  No.  134,  Fiftieth  Congress,  firat 
session. 

Comparative  $tatement  of  traffic. 


Calendar  year. 

TOO.    '^^i^^ 

Ptasen- 

gOB. 

1899 

68,126 
88,622 
61,967 
23.790 
2S.765 
18,861 
16.406 
10,330 
23,925 
46.382 

Ihtmbtr. 
6.216 

1900 

5,306 

1901     

2,136 

1902              

tl80 

1903     

$444,210 
612,970 
216,630 
280,616 
381,402 

404 

1904                      

535 

1905 

1906          

1907 

602 

1908       

422 

July  1,  1908,  balance  unexpended $324.53 

Ke verted  to  the  surplus  fund,  as  provided  by  section  10  of  act  of  March 
4,  1909 324.53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement 500. 00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  5.) 

6.  Cowlitz  and  Lewis  rivers,  Washington. — (a)  Cowlitz  River. — 
The  Cowlitz  River  rises  in  the  Cascade  Kange,  flows  in  a  southerly 
direction,  and  empties  into  the  Columbia  64  miles  above  its  mouth 
and  about  45  miles  below  Portland.  Prior  to  improvement  the  rul- 
ing depth  to  Toledo.  40  miles  above  the  mouth,  was  about  14  inches 
at  low  water,  and  tne  channel  was  crooked  and  obstructed  by  sand 
bars,  sna^^  and  drift. 

The  ongmal  and  present  project  was  adopted  by  the  act  of  June 
14, 1880,  and  provided  for  the  removal  of  sand  bars  and  other  obstruc- 
tions to  a  point  about  50  miles  above  the  mouth,  at  a  cost  of  $5,000, 
and  an  annual  expenditure  thereafter  of  $2,000  for  maintenance. 

The  expenditures  to  the  close  of  the  fiscal  year  amounted  to 
$51,528.01,  of  which  $46,529.01  has  been  applied  to  maintenance. 

Operations  during  the  past  fiscal  year  consisted  in  clearing  the 
channel  of  some  troublesome  snags.  The  work  was  done  in  Apnl,  by 
small  boat  and  crew,  by  blasting. 

The  project,  except  as  to  mamtenance,  has  been  completed.  The 
work  dx)ne  in  previous  years  has  resulted  in  furnishing  a  compara- 
tively easy  channel  for  "boats  running  to  Portland.  The  maximum 
draft  that  can  be  carried  over  the  shoalest  places  at  the  close  of  the 
year  is  approximately  14  to  16  inches  at  low  water.  The  usual  varia- 
tions of  the  level  of  water  surfaces,  due  to  tide,  range  from  4  feet  at 
the  mouth  to  zero  9  miles  up  the  stream.  The  extreme  variation 
on  account  of  freshets  is  about  22  feet,  except  at  the  mouth,  where 
the  country  is  open,  allowing  the  water  to  spread  over  a  lai^e  area. 
The  head  of  navigation  for  Eight-draft  boats  on  the  higher  stages  is 
10  miles  above  Toledo,  or  about  50  miles  from  the  mouth.  Laree 
quantities  of  logs  are  annually  floated  down  the  river  from  the  heaa- 
waters;  for  a  distance  of  25  to  90  miles. 
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KelsOy  4^  miles  from  the  mouth,  and  having  a  population  of  about 
1,500  people,  is  the  principal  town  of  the  valley,  and  is  the  center  of 
a  lai^e  lumber  and  sningle  industry.  Kelso  and  Castle  Rock,  another 
small  town  about  20  mfles  from  the  mouth,  are  both  on  the  main  Une 
of  the  Northern  Pacific  Railway,  and  while  some  lumber  products 
are  shipped  by  rail,  the  farm  products  are  usually  handlea  by  the 
river  boats  and  marketed  at  Portland.  The  river  is  therefore  a  great 
factor  in  regulating  freight  rates  from  these  points  to  competing 
points  on  the  river.  The  traffic  consists  of  lumber  and  farm  products 
and  general  merchandise,  of  which  53,309  tons  were  handled  during 
the  calendar  year  1908,  valued  at  $1,934,982. 

The  amount  estimated  as  a  profitable  expenditure  is  required  to 
maintain  the  channel  and  remove  the  obstructions  which  are  brought 
down  the  stream  during  freshet  periods.  Annual  work  is  necessary 
to  make  the  improvement  available. 

References  to  former  reports  will  be  found  on  page  689  of  the 
Annual  Report  for  1905.  Report  of  survey  made  in  October,  1908, 
with  estimate  of  cost  of  improvement,  from  the  mouth  to  Castle 
Rock,  is  printed  in  House  Document  No.  1167,  Sixtieth  Congress, 
second  session. 

Comparative  $taument  of  traffic. 


Calendar  year. 

Tons. 

Estimated 
▼aloe. 

Passen- 
gers. 

1890 

26,511 
17,279 
14,211 
16,932 
41,516 
26,120 
46,646 
56,100 
66,424 
63,300 

Number, 

1900 

1901 

1902 

1903 

1904 

$1,060,020 
1,494,260 
2,055.460 
8,390,000 
1,034,962 

6,875 

6,000 

1,117 

759 

1905 

1906 

1907 

1908 

This  statement  does  not  include  1^,734,187  feet  b.  m.  (376,466  tons)  of  logs  sent  down  this  stream  In 
1908,  haying  an  estimated  yalae  of  $1,126,404. 

July  1, 1908,  balance  unexpended $1,421.67 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 299. 68 

July  1, 1909,  balance  unexpended 1, 121. 99 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended  July  1 ,  1909 (o) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(5)  Lewis  River. — ^The  Lewis  River  rises  in  the  Cascade  Range, 
flows  in  a  westerly  direction,  and  empties  into  the  Columbia  River 
about  14  miles  below  the  mouth  of  the  Willamette  and  25  miles 
below  Portland.  At  a  distance  about  3|  miles  from  its  mouth  the 
river  separates  into  two  branches,  known  as  the  North  Fork  and  the 
East  Fork,  of  which  the  North  Fork  is  the  larger  stream.  The  lower 
reaches  are  affected  by  the  tides  and  also  by  back  water  from  the 


•  See  consolidated  money  statement  on  page  869. 
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Columbia.  Originally  the  channels  were  obstructed  by  snags,  over- 
hanging treesy  and  occasional  shoals,  but  were  navigable  for  small, 
light-draft  boats  at  proper  stages  to  La  Center  on  the  East  Fork  and 
Woodland  on  the  Nortn  Fork. 

The  original  project  was  adopted  in  1897  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1897,  p.  3473).  It  provided  for  the  removal 
of  snags  and  obstructions,  dike  construction  and  dredging,  with  a 
view  to  securing  a  depth  oi  6  feet  in  the  main  river  and  4  feet  on  the 
East  Fork  to  La  Center.    The  estimated  cost  was  $20,460. 

The  present  project  is  the  same  as  the  original  one,  except  that  the 
improvement  or  the  North  Fork  was  included  in  the  river  and  harbor 
act  of  June  13,  1902,  for  which  no  estimate  of  cost  has  been  made. 

There  has  been  expended  on  the  original  and  modified  project  to 
the  close  of  the  fiscal  year  the  sum  of  $21,114.62. 

Operations  during  the  year  were  confined  to  snagging  and  clearing 
overhanging  trees  from  the  banks.  The  work  wasdone  in  January, 
and  a  total  of  132  snags  were  removed  from  the  channel  and  169 
trees  cut  from  the  banks.  This  work  was  done  by  theU.S.snagboat 
Mathloma  after  completion  of  operations  on  the  upper  Willamette 
River. 

The  work  done  in  previous  years  has  resulted  in  a  good  channel  for 
boats  plying  between  Portland  and  Lewis  River  points.  The  maxi- 
mum araf t  that  can  be  carried  at  normal  stages  to  the  forks  is  about 
4  feet,  and  on  the  two  forks  to  the  head  of  navigation  about  1  foot. 

The  head  of  navigation  on  the  North  Fork  has  heretofore  been  con- 
sidered at  Woodland,  but  at  the  present  time  a  small  boat  is  making 
three  regular  trips  per  week  to  Runyon,  about  23  miles  above  Wood- 
land. 

The  variation  of  the  water  surfaces,  due  to  tides,  is  from  2  feet  at 
the  mouth  to  1^  feet  at  La  Center,  while  at  Woodland  the  tide  has 
no  effect.  The  winter  freshets  vary  from  15  to  20  feet  in  height, 
except  near  the  mouth,  where  the  water  spreads  out  over  a  large  area, 
and  the  conditions  are  such  that  regular  boats  from  Portland  reach 
La  Center  during  about  three  months  of  each  year  and  Woodland 
about  nine  montl^.  Logs  are  floated  down  this  stream  for  a  distance 
of  20  to  45  miles  above  the  mouth. 

The  Northern  Pacific  Railway,  between  Portland  and  Puget 
Sound,  crosses  the  river  at  Woodland,  but  the  river  carries  ftie 
greater  part  of  the  commerce  from  the  valley,  owing  to  the  cheaper 
rates  of  transportation  and  the  better  f aciUties  for  handling  traffic  by 
water.  The  commerce  consists  principally  of  lumber,  farm  products, 
and  general  supplies,  and  during  the  calendar  year  1908  amounted 
to  17,771  tons,  valued  at  approximately  $1,112,840.  This  does  not 
include  large  quantities  of  logs  floated  down  the  stream. 

The  amount  estimated  as  a  profltable  expenditure  is  required  for 
dredging  and  snagging.  A  large  amount  of  sediment  and  numerous 
snags  are  brought  down  by  tne  freshets,  which  necessitates  addi- 
tional work  each  year  to  maintain  the  channel  and  make  it  available 
for  boats  of  light  draft. 

References  to  former  reports  are  given  on  page  690  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905- 
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Calendar  year. 

Tons. 

Estimated 
value. 

Passen- 
gers. 

1899 

6,549 
12,638 
17,277 
13.831 
29,033 
27,245 
26,554 
19,024 
20,140 
17,771 

12,351 
14,129 

IfJOO 

1901 

15,532 

1902 

13,098 
13,058 

1903 

""f834;492" 

1,067,733 

960.120 

1,179,117 

1,112,840 

1004^ 

12,885 

1906 

29,026 
16,614 
13,860 
13,880 

1906  

1907 

1906  

This  statement  does  not  include  49,451,021  feet  b.  m.  (98,902  tons)  of  logs  sent  down  this  stream  In  1906, 
having  an  estimated  value  of  $296,706. 

July  1,  1908,  balance  unexpended $3,290.42 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 655. 04 

July  1, 1909,  balance  unexpended .* 1,735.38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  imexpended  July  1,  1909 (o) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,  1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended |4, 712.  09 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 854.  72 

July  1,  1909,  balance  unexpended 2,857.37 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 7, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  6.) 

7.  Grays  Bwer,  WasTiington. — Grays  River  is  a  tributary  of  the 
Columbia  River,  emptying  into  Grays  Bay,  nearly  opposite  the  town 
of  Astoria,  Oreg.  It  rises  in  the  Coast  Range  and  flows  through 
dense  forests  until  it  reaches  the  lowlands  bordering  on  the  Columbia 
River.  It  has  been  navigated  for  years  with  difficulty,  owing 
principally  to  numerous  snags  and  logs  and  overhanging  trees. 

The  original  and  present  project  was  adopted  by  the  act  of  March 
2.  1907,  which  appropriated  $2,500  for  the  purpose  of  removing  the 
ODstructions  from  the  channel  and  cutting  the  overhanging  trees 
from  the  banks.  The  project  for  this  work  was  based  on  a  report 
of  the  Board  of  Engineers  for  Rivers  and  Harbors,  dated  October  13, 
1906,  by  which  it  was  proposed  to  carry  the  improvement  to  the 
head  of  navigation. 

A  See  consolidated  money  statement  on  this  page. 
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The  total  amount  expended  on  this  work  to  the  close  of  the  last 
fiscal  year  was  $2,129.47. 

Operations  during  the  year  were  carried  on  from  September  1  to  25, 
1908,  with  a  small  snagging  crew  using  a  gasoline  laimch.  A  total 
of  195  troublesome  snags  were  removed  by  the  use^  of  powder,  of 
which  approximately  600  pounds  were  used.  Scraping  of  the  bars 
between  the  mouth  and  the  town  of  Grays  Kiver  was  also  carried  on 
by  means  of  a  hoisting  engine,  from  May  18  to  June  9,  and  at  the 
Close  of  the  fiscal  year  there  was  a  good,  clear,  and  open  channel  to 
the  head  of  navigation. 

It  may  be  stated  that  all  of  the  work  contemplated  imder  the  project 
has  been  completed,  and  has  resulted  in  furnishing  a  safe  ana  easier 
channel  for  small  boats  navigating  the  stream.  The  maximum  draft 
that  can  be  carried  to  Gra^s  River,  a  small  town  8  miles  above  the 
mouth,  is  about  3  feet  at  low  water. 

The  variation  of  water  surfaces,  due  to  tides,  is  from  5  to  8  feet. 

This  stream  is  used  extensively  for  logging  purposes,  logs  being 
floated  from  the  headwaters,  a  distance  of  about  10  miles. 

The  commerce  of  this  stream  consists  principally  of  logs  towed  from 
the  lower  portion  of  the  stream  to  the  mills  along  the  Columbia,  and 
some  farm  products  and  supplies  handled  by  a  small  boat  plying 
from  Astoria.  Statistics,  other  than  938,000  feet  of  logs  towed,  are 
not  available. 

The  river  is  the  only  means  of  transportation,  and  aside  from  fur- 
nishing easier  navigation  for  the^lightaraft  boats  using  the  channel, 
it  is  not  believed  the  improvement  will  have  any  tendency  to  reduce 
the  present  rates  of  transportation. 

The  winter  freshets  usually  bring  down  sna^  and  logs,  and  the 
available  balance,  together  with  the  amount  estimated  as  a  profitable 
expenditure,  will  be  applied  to  the  purpose  of  removing  them,  as  may 
be  necessary. 

July  1,  1908,  balance  unexpended $1,386.70 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 1, 016. 17 

July  1, 1909,  balance  unexpended 370.53 

July  1,  1909,  outstanding  liabilities 260.15 

July  1, 1909,  balance  available 110. 38 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 500.00 

Suomitted  in  compliance  with  requirements  of  sundry  civil  act  of  Jime  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  7.) 

8.  Gauging  waters  of  OolumUa  River,  Oregon, — The  object  of  this 
gauging  is  to  obtain  data  for  use  in  connection  with  the  improvement 
of  the  river  and  to  supply  information  to  persons  interested  in  its 
navigation. 

The  self-re^tering  gauge  was  established  at  Astoria  in  November, 
1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  oe  more  economically  main- 
tained. A  river  gauge  was  also  established  at  the  mouth  of  the 
Willamette  River  and  daily  records  of  the  readings  kept.    In  view  of 
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the  benefit  to  commerce;  the  maintenance  of  these  gauges  is  con- 
sidered a  worthy  object. 

The  amount  expended  on  this  work,  principally  for  gauge  readers, 
up  to  June  30,  1909,  was  $8,649.94. 

July  1,  1908,  balance  unexpended $1, 470. 06 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 

'  provement 120. 00 

July  1, 1909,  balance  imexpended 1, 350. 06 

July  1,  1909,  outstanding  liabilities 10. 00 

July  1, 1909,  balance  available 1,340.06 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  balance  imex- 
pended July  1,  1909 1,000.00 

SuDmitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897. 

(See  Appendix  V  V  8.) 

EXAMINATION  AND   SURVEY   MADE   IN   COMPLIANCE   WITH   RIVEE    AND 
HARBOR  ACT  APPROVED  MARCH   2,    1907. 

Reports  dated  January  11,  1908,  and  October  8,  1908,  on  prelimi- 
nary examination  and  survey,  respectively,  of  Cmolitz  River j  Wash- 
ington, up  to  Cdstlerock,  required  by  the  river  and  harbor  act  of  March 
2,  1907,  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  House  Docu- 
ment No.  1167,  Sixtieth  Congress,  second  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $22,000  is  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SEATTLE,  WASH- 
INGTON, DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  H.  M.  Chittenden, 
Corps  of  En^eers,  to  September  5,  1908,  and  of  Maj.  C.  W.  Kutz, 
Corps  of  Engmeers,  since  that  date,  having  under  his  immediate  orders 
First  Lieut.  J.  H.  Earle  since  February  1,  1909.  Division  engineers, 
Lieut.  Col.  S.  W.  Roessler,  Corps  of  Engineers,  to  July  11,  1908,  and 
Lieut.  Col.  John  Biddle,  Corps  of  Engineers,  temporarily,  since  that 
date. 

l.WiUapa  River  and  Harbor,  WasMngton. — ^WiUapa  Harbor  con- 
nects with  the  Pacific  Ocean  in  the  extreme  southwestern  part  of  the 
State  of  Washington.  WiUapa  River  flows  into  the  bay  at  its  eastern 
extremity,  about  10  miles  from  the  sea  entrance  to  the  harbor. 

South  "bend,  near  the  mouth  of  the  river,  the  terminus  of  a  branch 
line  of  the  Northern  Pacific,  and  Raymond,  about  3  miles  above  South 
Bend,  are  the  principal  towns  in  that  locality.  WiUapa  is  a  small 
town  10  miles  above  South  Bend.  North  River  is  a  stream  flowing 
into  the  bay  from  the  north,  and  Nasel  River  is  an  arm  making  on 
from  the  southeast  part  of  the  bay  proper. 

Originally  shoals  existed  in  the  river  oelow  Willapa,  and  there  was 
a  log  jam  in  North  River. 

The  original  project  adopted  by  act  of  July  13,  1892,  contemplated 
dredging  100  feet  wide  to  a  depth  of  8  feet  at  low  water  through  the 
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reef  just  below  Willapa  and  the  closing  of  side  sloughs  near  South  Bend 
by  means  of  dikes^  with  the  object  of  increasing  channel  depths  by 
scour.  This  project  was  modified  by  act  of  March  2. 1907,  which  pro- 
vided for  dredging  a  channel  150  feet  wide  and  12  reet  deep  at  mean 
lower  low  water  through  the  shoals  between  South  Bend  and  Ray- 
mond at  an  estimated  cost  of  $25,000. 

Under  acts  of  August  18,  1894,  and  March  3,  1899,  removal  of  the 
log  jam  in  North  River  was  authorized. 

Tne  amount  expended  on  original  and  existing  project  to  close  of 
fiscal  year  endmg  June  30,  1909,  Was  $61,008.70,  of  which  $4,210.26 
was  applied  to  the  maintenance  of  dikes  and  for  inspection  of  obstruc- 
tions to  navigation. 

The  dredgmg  work  authorized  by  act  of  March  2,  1907,  was  com- 
menced November  15,  1907,  and  completed  February  29,  1908.  The 
work  was  done  by  contract. 

The  expMiditures  during  the  past  fiscal  year  were  in  connection 
with  the  establishment  of  harbor  lines  and  for  inspections. 

The  appropriation  recommended  will  be  applieo  to  maintenance  of 
existing  cnannels  and  dikes. 

The  Best  channel  depth  at  mean  lower  low  water  is  now  about  16 
feet  to  South  Bend,  12  feet  to  Raymond,  and  about  6  feet  to  Willapa. 

The  extreme  variation  of  water  levels  is  14  feet,  and  the  mean 
variation  is  9  feet. 

The  North  and  Nasel  rivers  are  navigable  only  for  small  boats  of 
light  draft  for  a  comparatively  short  (ustance  above  their  mouths, 
and  this  distance  is  extremely  variable  with  the  tides.  The  principal 
business  on  these  rivers  is  the  rafting  and  floating  of  logs.  The  log 
and  lumber  business  on  Willapa  Bay  and  tributary  streams  is  by  far 
the  most  important  part  of  the  water  traffic. 

Exporti  and  imporU, 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tods. 

Value. 

1888. 

32,390 
51,150 
42,000 
30,538 
51,000 
74,476 

1374,060 
766,682 
266,060 
220,688 
402,060 
446,800 

1004 

73,806 
76,718 
116,717 
183,801 
214,812 

8380,377 

1899 

1006 

4M313 

1900 

1006 

1,280,484 

1901 

1007 

ll  8471 810 

1902                      

1906 

2,347.268 

19031.1! 

The  direct  effect  on  freight  rates  of  the  work  done  is  not  known 
definitely. 

Reference  to  reports,  etc.,  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1907,  page  781. 

July  1,  1908,  balance  unexpended $511.86 

Received  from  sales L  00 


June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement 


512.86 
17a  06 


July  1,  1909,  balance  unexpended 342.80 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1911. 
for  maintenance  ol  improvement,  exclusive  of  the  balance  unexpended 
Juljrl,  1909 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(See  Appendix  W  W  1.) 
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g.  Orays  Harbor  and  har  entrance,  Washington, — Grays  Harbor  is  a 
large  bay  in  the  southwestern  part  of  the  State  of  Washington  con- 
necting with  the  Pacific  Ocean.  It  has  a  total  length  from  east  to 
west  oi  17  miles,  and  its  greatest  breadth  north  and  south  is  14  miles. 

A  large  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tide  the  area  covered  bv  water  is  estimated  at  30.6  square 
miles,  or  less  than  one-third  of  the  total  area. 

A  short  distance  within  the  harbor  entrance  are  large  areas  afford- 
ing anchorage  for  deep-draft  vessels. 

The  harbor  entrance  is  between  two  low  sandy  peninsulas,  which 
are  about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  jingle  broad  waterway  extends  for  more  than 
2  miles  out  to  sea  from  the  entrance,  with  depths  gradually  diminish- 
ing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar 
convex  to  the  sea  and  extending  each  way  to  the  sand  spits  on  the 
two  sides  of  the  harbor  throat. 

Across  the  bar  there  was  originally  no  ffood  permanent  channel, 
but  there  were  several  variable,  shifting  cnannels  having  depths  of 
about  12  or  13  feet.  The  general  average  width  of  the  bar  between 
the  inner  and  outer  18-foot  curves  was  one-half  mile. 

The  original  project,  adopted  by  Congress  June  3,  1896,  provided 
for  the  control  of  tidal  currents  by  means  of  a  single  jetty  extending 
out  to  sea  from  the  point  on  the  south  side  of  the  harbor  throat  a 
distance  of  about  3i  miles,  with  a  view  to  improving  and  maintaining 
the  channel  over  the  bar  by  scour.  The  jetty  was  to  be  of  rubble- 
stone,  built  above  high-tide  level.  This  project  contemplated  a 
depth  of  24  feet  at  mean  low  water. 

The  estimated  cost  was  $1,000,000.  The  act  making  the  first 
appropriation  for  this  work  authorized  the  making  of  a  continuing 
contract  or  contracts.  In  accordance  with  this  autnority  a  contract 
for  the  entire  work  was  entered  into  after  due  advertisement.  Work 
under  this  contract  was  commenced  in  March,  1898,  and  terminated 
September  15,  1902.  The  jettv  was  constructed  for  a  distance  of 
13,734  feet  from  the  ocean  high-water  line.  No  construction  work 
on  the  south  jetty  has  been  done  since. 

The  project  was  enlarged  by  the  river  and  harbor  act  of  March  2, 
1907,  wuch  provided  for  the  construction  of  a  jetty  on  the  north  side 
of  the  harbor  throat,  extending  out  to  sea  about  9,000  feet  from  the 
ocean  h^h-water  line,  at  an  estimated  cost  of  $600,000.  The  act  ap- 
propriated $200,000  and  authorized  continuing  contracts  for  com- 
pleting the  project  in  the  additional  sum  of  $400,000,  which  amoimt 
nas  Ix^n  appropriated. 

The  amount  expended  to  June  30, 1909,  was  $1,343,075.28,  of  which 
$7^35.72  was  for  maintenance  and  surveys. 

The  work  on  the  north  jetty  has  been  in  progress  since  October  1, 
1907.  The  necessary  land  for  approach  and  operating  plant  was  do- 
nated to  the  United  States  by  local  interests.  The  trestle  approach 
to  the  jetty  and  the  wharf  and  other  features  of  the  shore  works  were 
built  under  contract,  the  work  commencing  on  October  24,  1907,  and 
being  completed  March  31,  1908.  A  contract  has  been  made  for  the 
stone  for  the  jetty,  the  other  material  being  furnished  under  emergency 
contracts  or  purchase  in  open  market. 
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During  the  fiscal  year  7,376  linear  feet  of  trestle  were  constructed, 
and  at  tne  close  of  the  fiscal  year  the  trestle  had  been  built  to  its  pro- 
jected length,  10,000  feet  from  the  ocean  high-water  line.  The  mat- 
tress founaation  was  placed  the  entire  length  of  the  trestle  and  67,467 
tons  of  stone  were  placed  during  the  year.  The  enrockment  for  a  dis- 
tance of  about  5,000  feet  from  the  high-water  line  is  6i  feet  above  the 
plane  of  mean  lower  low  water,  and  for  the  outer  5,000  feet  of  the 
jetty  the  enrockment  varies  from  6i  feet  above  to  10  feet  below  that 
plane. 

A  survey  of  the  bar  was  made  during  May,  1909,  and  the  controlling 
depth  was  found  to  be  19  feet  at  mean  lower  low  water. 

The  original  project  for  the  improvement  of  the  entrance  to  Grays 
Harbor  contemplated  securing  and  maintaining  a  depth  of  24  feet  at 
mean  lower  low  water.  The  modified  and  existmg  project  was  adopt- 
ed to  assist  in  securing  the  depth  contemplated  by  tne  ordinal  project 
and  to  correct  serious  detenoration  of  the  channel,  wmch  had  oc- 
curred. The  funds  appropriated  for  the  construction  of  the  north 
jetty  will  be  suflScient  to  complete  it  to  the  extent  contemplated  hj 
the  modified  project,  but  to  secure  the  proposed  depth  of  24  feet  it 
will  probably  be  necessary  to  extend  the  north  jetty  approximately 
4,000  feet  and  raise  the  enrockment  to  the  plane  of  hign  water. 

Reference  is  made  to  the  report  of  a  Board  of  Engineers  published 
in  House  Document  No.  576,  Fifty-eighth  Congress,  secona  session. 

The  work  of  maintenance  consisted  only  in  care  or  the  property. 

The  maximum  draft  that  could  be  carried  Jime  30.  1909,  at  mean 
lower  low  water  over  the  shoalest  part  of  the  channel  was  19  feet. 

The  extreme  variation  of  water  levels  in  the  outer  portion  of  the 
harbor  is  16.5  feet,  while  the  mean  variation  is  8.4  feet. 

So  far  as  known  the  improvement  has  not  caused  any  reduction  in 
freight  rates. 

Tae  commerce  benefited  by  the  work  consists  at  present  principally 
of  exportation  of  lumber,  carried  in  sail  and  steam  vessels.  This  is  a 
large  and  important  business. 


ExporU  and  imporU. 

Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tooa. 

Value. 

Iggg       .           

166,468 
265,918 
259,602 
299,607 
627,047 
458,268 

91,252,060 
1,979,996 
2,077,037 
1,877,800 
8,601,163 
4,073,333 

1904 

405,405 
579,760 
614,854 
747,725 
827,154 

$4,200,784 
5.558,168 

1899 

1905 

1900                  

1906 

7,735,054 
8,862,687 
7,421,811 

1901 

1907 

1902      .          

1908 

1903 

July  1,  1908,  balance  unexpended $430,921.61 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 100, 000. 00 

Received  from  salea S.  76 


530,925.36 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of. improve- 
ment      243,993.29 


July  1,  1909,  balance  unexpended 286, 932.07 

July  1,  1909,  outstanding  liabilities : 3,  293. 56 

July  1,  1909,  balance  available 283,638.61 

July  1,  1909,  amount  covered  by  uncompleted  contracts 266, 303. 73 

(See  Appendix  W  W  2.) 
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S.  Grays  Harbor  {inner  portion)  between  Aberdeen  and  the  entrance 
to  said  harbor,  and  Chehalis  River,  Washington.— There  are  two  main 
channels  traversing  the  inner  or  eastern  part  of  Grays  Harbor  from 
east  to  west — the  North  and  South  channels.  There  was  also  for- 
merly a  Middle  channel  connecting  the  North  and  South  channels. 
The  South  channel  is  shoal  and  is  out  little  used.  The  North  chan- 
nel is  used  by  all  ocean-going  vessels  entering  the  harbor.  There  are 
two  shoals  in  the  North  channel,  one  about  2^  miles  below  Hoquiam 
and  one  between  Hoquiam  and  Aberdeen.  The  ruling  depth  over 
these  shoals  was  originally  8  feet  at  mean  low  water.  The  channel 
widths  were  ample. 

The  Chehalis  River  is  in  the  southwestern  part  of  Washington.  It 
has  a  westerly  course  and  empties  into  Grays  Harbor  Bay  at  its 
eastern  extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  is  about  10  feet  of 
water  at  high  tide.  From  Montesano  to  Elma,  16  miles,  there  is 
generally  sinficient  water  for  light-draft  boats.  There  is  practically 
no  navigation  above  Elma  and  no  regular  boats  go  above  Montesano. 
The  river  is  used  extensively  for  floating  saw  logs. 

The  original  project  for  the  inner  harbor,  adopted  by  Congress 
July  13,  1892,  provided  for  the  construction  or  piles,  brush,  and  stone 
dikes  to  partly  close  up  the  South  and  Middle  channels  and  concen- 
trate the  flow  of  water  in  the  North  channel,  therebv  increasing  the 
depth  of  water  by  scour.  The  shoals  above  and  oelow  Hoquiam 
were  to  be  dredged  to  a  depth  of  16  feet  at  half  tide. 

The  amount  expended  prior  to  operations  under  existing  project 
was  $93,999.06. 

The  original  project  for  Chehalis  River,  adopted  by  Congress 
August  2, 1882,  contemplated  the  removal  of  snags  and  other  obstruc- 
tions which  may  accmnulate  in  the  portion  of  the  river  regularly 
used  by  boats.     The  estimated  cost  is  mdefinite. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2, 1907,  provides  for  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
lower  low  water  from  Cosmopolis  to  deep  water  below  Hoquiam,  and 
removing  sna^  from  the  Cnehalis  River,  at  an  estimated  cost  of 
$187,500.  This  plan  is  printed  in  House  Document  No.  507,  Fifty- 
ninth  Congress,  nrst  session. 

Report  on  examination  and  survey  of  the  Chehalis  River,  made  in 
compliance  with  the  river  and  harbor  act  of  March  2,  1907,  was 
published  in  House  Document  No.  1125,  Sixtieth  Congress,  second 
session. 

To  June  30, 1909,  $252,864.77  had  been  expended  imder  the  above 
project  for  Grays  Harbor,  inner  portion,  of  which  $20,440.38  was 
applied  to  maintenance  of  dikes  and  for  surveys. 

Two  middle  dikes  and  a  protecting  sill,  with  an  aggregate  length  of 
13,986  feet,  had  been  constructed  in  the  inner  harbor,  and  six  nigh- 
tide  dikes,  with  an  aggregate  length  of  1,476  feet,  had  been  con- 
structed in  the  Chehalis  River.  The  depth  of  water  over  the  shoals 
in  the  inner  harbor  was  increased  about  2  feet  and  over  the  shoals 
in  the  Chehalis  River  from  2^  to  7  feet,  but  these  depths  were  not 
permanent. 

The  dredging  work  imder  the  existing  project  was  done  by  con- 
tract. It  was  commenced  December  16,  1907,  and  the  total  quantity 
of  material   removed   was    1,200,000  cubic  yards.    The   quantity 
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removed   during   the  fiscal   year  was   300,000   cubic  yards.     The 
contract  was  completed  on  August  24,  1908. 

The  project  was  partially  completed  x^ath  the  funds  available,  but 
the  channel  secured  is  not  of  the  full  width  contemplated  by  the  act 
of  March  2,  1907.  It  is  expected  to  obtain  the  full  project  width 
by  operating  the  new  dredge  Oregon  with  funds  provided  by  the 
river  and  harbor  act  approved  March  3,  1909. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  over  the 
shoals  below  Aberdeen  at  mean  lower  low  water  was  about  18  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  at  Montesano  was  about  5^  feet. 

The  tidd  variation  is  8^  feet  in  the  inner  harbor  and  7  feet  in  the 
Chehalis  River. 

The  commerce  benefited  by  this  improvement  consists  very  largely 
of  floating  and  towing  logs  and  carrying  lumber  in  sailing  vessels  and 
steam  scnooners. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  works. 

Exports  arid  imports. 


Calendar  year. 

Tons. 

Valae. 

Calendar  year. 

Tons. 

Value. 

1896 

2,730 
2,232 
4,376 
6,706 
3,529 
4,972 

1293,610 
352,316 
132,157 
200,264 
157,532 
139,150 

1904 

5,637 
17,195 
11,667 

9,414 
38,004 

f948,825 

1899 

1905 

660, 43S 

1900 

1906 

773.574 

1901 

1907 

687,708 

1902 

!  1906 

596,718 

1903 

No  definite  information  of  reduction  of  freight  rates  on  accoxmt  of  . 
the  improvement  has  been  received. 

Reference  to  reports,  projects,  etc.,  may  be  foimd  on  page  785  of 
the  Annual  Report  of  the  Cnief  of  Engineers  for  1907. 

July  1, 1908,  balance  unexpended $92,40173 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 : 25,000.00 

Received  from  sales 27. 00 


117,43L73 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment     88,268.56 

July  1, 1909,  balance  unexpended 29,163.17 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance  of  improvement,  exclusive  of  the  bakmce  unex- 
pended July  1,  1909 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  W  W  3.) 

4.  Puget  sound  and  its  tributary  waters,  Washington. — ^Most  of  the 
channels  of  Puget  Sound  proper  have  ample  depths  for  purposes  of 
navigation,  but  the  extensive  lumber  and  fishing  industnes  m  these 
waters  render  it  very  important  to  maintain  a  general  supervision 
over  the  navigable  channels,  to  regulate  the  construction  of  fish 
traps,  log  booms,  and  other  structures  incident  to  these  important 
indiistries,  and  to  prevent  obstructions  which  are  detrimental  to 
general  navigation.     A  number  of  streams  and  rivers  tributary  to 
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Puget  Sound  are  of  great  value  to  boat  navigation,  but  they  are  all 
liable  to  be  obstructed  by  the  d6bris  generally  round  in  streams 
flowing  through  a  heavily  wooded  country. 

All  these  streams  are  used  to  a  greater  or  less  extent  for  floating 
logs  and  shingle  bolts,  and  the  towing  of  log  rafts  and  timber  pro- 
ducts constitutes  the  main  part  of  the  commerce.  The  distance 
upstream  to  which  boats  run  is  extremely  variable,  depending  on 
the  stage  of  water  and  tide.  Steamboat  navigation  on  the  Skagit 
extends  as  far  up  as  the  mouth  of  the  Sauk,  but  boats  do  not  often 
ascend  above  Hamilton  or  Birdsview.  No  suiVey  has  been  author- 
ized by  Confess  above  Sedro  WooUey,  25  miles  above  the  mouth  of 
the  river.  On  the  Stilaguamish  boats  do  not  go  above  Florence,  6 
miles  from  the  mouth.  The  Snohomish  is  navigable  for  river  boats 
to  the  Forks^  22  miles,  and  the  lower  portion  of  one  of  its  tributaries, 
the  Skykomish,  is  navigable  at  high  stages.  The  Snoqualmie  River 
is  navigable  at  a  low-water  stage  for  a  distance  of  30  miles  from  the 
Forks,  and  at  high  stages  for  an  additional  distance  of  20  miles. 
On  the  Duwamish  small  boats  go  as  far  the  junction  of  the  White 
and  Black  rivers,  about  16  miles  from  the  mouth.  Under  favorable 
conditions  they  can  go  several  miles  up  the  White,  and  occasionally 
boats  pass  up  the  Black  into  Lake  Washington.  On  all  these  streams 
the  distances  to  which  steamboat  navigation  actually  extends  are 

i generally  less,  and  the  distances  over  wnich  towing  and  floating  of 
ogs  extend  are  greater  than  the  distances  above  named.  None  of 
these  streams  is  closed  in  winter  hj  ice.  All  are  affected  by  the 
tidal  variation  in  Puget  Sound,  which  is  large  and  extremely  irregular. 

The  work  of  improvement  consists  in  the  maintenance  of  the  navi- 
gable channels  bv  snagging  and  removing  obstructions. 

Formerly  works  of  improvement  were  carried  on  under  specific 
appropriations,  but  since  the  act  of  June  13,  1902,  appropriations 
have  been  made  in  the  present  general  and  comprehensive  form, 
except  in  cases  of  large  local  worfo.  This  method  operates  greatly 
to  the  advantage  and  economy  of  the  work. 

The  amount  expended  to  June  30,  1909,  was,  $337,387.60. 

The  act  of  March  2,  1907,  provided  for  the  removal  of  the  rock  in 
the  entrance  to  Roche  Harbor  at  a  cost  not  to  exceed  $30,000.  The 
work  was  begun  October  1,  1907,  under  contract,  and  completed 
April  17,  1908. 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
large  and  rapidly  growing.  It  includes  vessels  of  about  every  type 
and  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
give  in  the  form  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  benefited 
by  work  under  this  appropriation.  Statistics  have  been  compiled 
only  for  the  tributary  streams  on  which  the  snag  boat  has  mostly 
worked. 

Exports  and  imports. 


Calendar  year. 

Tom. 

Value. 

Calendar  year. 

Tons. 

Vatae. 

1898 

12,e7« 
13,500 
35,066 
30,155 
61,794 
94,274 

$639,406 
577,586 
1,324,926 
1,499,420 
2,324,980 
8,193,468 

1904 

92,465 
86,412 
167. 197 
124,336 
44,922 

$1,790,823 
1,817.048 
1,898,057 

1899 

1905 

1900 

1906 

1901 

1907 

3,011,146 
1,660,980 

1902 

1908 

1903 

J 
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No  definite  information  relative  to  effect  of  the  work  on  freight 
rates  is  available,  but  the  increasing  number  of  vessels  engaged  indi- 
cates greater  competition. 

Reports  of  examinations  and  surveys  of  the  rivers  of  Puget  Sound 
are  referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for  L904, 
page  692. 

Reports  on  examinations  and  surveys  of  the  Skagit  and  Snohomish 
rivers  under  the  river  and  harbor  act  of  March  2, 1907,  were  published 
in  House  Docmnents  Nos.  1188  and  1108,  Sixtieth  Congress,  second 
session. 

Reference  to  reports  on  the  examination  and  survey  of  the  Duwa- 
mish  River  authorized  by  the  river  and  harbor  act  of  March  3,  1905, 
will  be  foimd  on  page  787  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1906. 

During  the  past  year  the  snag  boat  operated  extensively  in  all  parts 
of  the  Soimd,  doing  a  large  amount  of  work. 

The  snag  boat  is  no  longer  capable  of  serving  the  needs  of  the  dis- 
trict. It  was  built  in  1882,  the  hull  renewed  m  1896,  and  it  is  now 
in  a  condition  that  practically  requires  another  renewal.  It  is  not 
suflSciently  seaworthy  to  be  safe  m  ordinary  rough  weather  in  the 
Sound.  A  new  plant  is  required,  and  it  is  proposed  to  provide  a  com- 
bined snag  boat  and  small  suction  dredge  to  do  such  work  as  is  not  of 
sufficient  magnitude  to  be  undertaken  by  contract. 

There  is  a  considerable  amoimt  of  miscellaneous  work  in  the  dis- 
trict that  is  paid  from  this  appropriation,  such  as  investigation  of 
harbor  lines,  oridges,  obstructions,  occasional  surveys,  gauge  read- 
ings, etc. 

The  snag  boat  was  in  conmiission  three  hundred  and  thirty-five 
days  during  the  year  and  laid  up  undergoing  repairs  for  a  period  of 
thirty  days. 

The  following  table  shows  the  work  accomplished  on  the  streams 
tributary  to  Puget  Sound: 


Name  of  river. 

Time. 

Number 
of  snags 
removed. 

Length. 

Number 

of  trees 

out. 

Length. 

Bkaffit 

00 
67 
19 
8 

1,774 
1,257 

1,494 

207 

6 

Ft«L 

28,110 
21,122 
22,280 
2,M6 
IM 

140 
224 
248 

FetL 
14,090 

BnoEomteh 

12,835 

13,200 

Stilftguamish . , 

Bwinomish  Slough 

Total 

336 

4,787 

74,282 

621 

40,055 

The  Snoqualmie  River  was  cleared  of  sna^  and  made  navigable 
for  small  vessels  for  a  distance  of  30  miles.  One  gasoline  vesselnow 
makes  daily  trips  over  that  portion  of  the  river,  wmch  it  was  impossi- 
ble to  do  prior  to  the  removal  of  obstructions  by  the  snag  boat. 
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July  1, 1908,  balance  unexpended 123,937.30 

Amount  allotted  from  appropriations  by  river  and  harbor  act  approved 

March  3.  1909 25,000.00 

MiflcellaneouB  receipts 126. 35 

49,063.65 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  : f 21,161.75 


July  1,  1909,  balance  unexpended 27,901.90 

July  1, 1909,  outstanding  liabilities 5, 202. 02 

July  1, 1909,  balance  available 22, 699. 88 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of  the 
balance  unexpended  July  1,  1909 120, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

.    4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899 

(See  Appendix  W  W  4.) 

5.  Inspection  of  fish  traps,  etc,,  Puget  Sound,  WasTiington, — The 
fishing  industry  on  Puget  Sound  has  rapidly  developed  during  the 

{>a8t  few  years,  and  it  has  now  reached  very  large  proportions.  Until 
our  years  ago  the  fish  traps  were  placed  with  little  or  no  regard  to 
the  established  aids  to  navigation  or  to  the  laws  relative  to  structures 
in  navigable  waters,  but  during  the  year  1904  the  fishing  companies 
were  brought  to  the  adoption  of  a  different  policy.  Since  1904  this 
work  has  Deen  done  under  allotments  from  the  appropriation  for 
''Examinations,  surveys,  and  contingencies  of  rivers  and  harbors." 
Under  these  allotments  a  tug  was  hired  for  the  inspection  of  fish  traps 
from  time  to  time  as  necessary.  A  tug  was  so  engaged  for  two  montns 
during  the  year. 

As  a  general  rule  all  the  fish-trap  owners  and  fishing  companies 
now  reaoily  conform  to  the  requirements  that  have  been  imposed  for 
the  safety  of  navigation,  and  the  federal  supervision  of  the  traps  in 
the  interest  of  navigation  is  recognized  locally  as  most  necessary  and 
beneficial  to  the  pubUc  interests. 

The  total  amoimt  expended  to  Jime  30,  1909,  was  $31,470.89,  of 
which  $3,346.47  was  expended  during  the  year. 

Form  of  permit  and  rules  relative  to  lignts  and  fog  signals  were 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
pages  2558-2560. 

To  carry  out  more  eflfectively  and  economically  the  inspection  of 
fish  traps  and  other  obstructions  to  navigation  an  inspection  boat 
has  been  constructed  for  exclusive  use  in  tnis  work.  The  boat  is  63 
feet  long,  11  feet  6  inches  breadth  of  beam,  and  has  a  draft  of  4  feet, 
and  is  propelled  by  a  50-horsepower  gasoline  engine. 

(See  Appendix  W  W  5.) 

6.  Harbor  ofOlympia,  Wa^h. — Olympia  is  situated  at  the  extreme 
southern  point  of  ruget  Sound  at  the  head  of  Budd  Inlet.  The  upper 
end  of  this  inlet  is  shoal.  Shoal  water  extends  northward  from  the 
Fourth  Street  Bridge  for  a  distance  of  8,750  feet  to  a  depth  of  12  feet 
at  mean  lower  low  water  in  Budd  Inlet.  Originally  nothing  but 
shallow-draft  boats  could  reach  the  wharves  near  jFourth  Street 
Bridge,  and  those  only  at  high  tide. 
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Tte  original  and  existing  project,  adopted  by  Congress  by  act  of 
July  13,  1892,  contemplates  aredging  a  cnannel  250  feet  wide  and  12 
feet  deep  at  the  mean  of  the  lower  low  waters  from  the  vicinity  of  the 
Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 

Near  its  inner  end  the  channel  has  been  widened  to  500  feet,  so  as 
to  provide  a  turning  basin  for  boats  using  it.  The  estimated  cost  is 
$147,000. 

The  amount  expended  to  June  30,  1909,  was  $139,946.09,  of  which 
$1,066.86  was  for  maintenance.  The  expenditures  during  the  past 
year  were  for  inspections  and  the  preparation  of  commercialstatistics. 

The  dredging  of  the  channel  and  basin  was  completed  in  accord- 
ance with  the  project  under  contract.  The  maximum  draft  that 
could  be  carried  through  the  channel  and  basin  on  June  30,  1907,  at 
low  water  was  12  feet.  The  maximum  tidal  variation  is  about  20 
feet. 

The  commerce  of  the  harbor  is  of  general  character  and  is  carried 
on  by  ocean-going  sailing  vessels  engaged  in  the  lumber  trade  and  by 
a  variety  of  the  smaller  classes  of  boats  plying  between  the  ports -of 
Puget  Sound.  SuflBcient  depth  for  seagoing  vessels  has  not  yet  been 
secured  in  the  dredged  channel  and  oasin,  though  vessels  of  the 
deepest  draft  can  go  as  far  as  the  entrance  of  the  dredged  channel, 
ana  saiUng  vessels  carrying  lumber  now  reach  wharves  near  the 
entrance  to  the  dredged  channel  at  high  tide  and  he  in  a  dredged 
basin  while  loading. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  3rear. 

Tons. 

Value. 

jggg                 

52,335 
42,094 
35,466 
44,559 

11,203,226 

1,173,684 

848,703 

951,435 

1904 

20,IS2 
62,804 
82,024 
95,171 
51,140 

1356,450 
2,060,2» 
2,363.433 

1899 

1905 

1900 

1906 

1901 

1907 

2,846,955 

1902a 

1906 

2,737,708 

1903 

40,333 

341,635 

a  Not  obtainable. 

No  definite  information  as  to  the  eflfect  on  freight  rates  of  the  work 
done  is  available. 

Description  and  map  are  published  in  Annual  Report  of  the  Chief 
of  Engineers  for  1900,  pages  4481  to  4483. 

Reports  on  examination  and  survey  of  Olympia  Harbor  are  referred 
to  in  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  694. 

Reference  to  reports  on  examination  and  survey  authorized  by  the 
river  and  harbor  act  of  March  3, 1905,  will  be  found  on  page  787  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1906. 

July  1,  1908,  balance  unexpended $7, 119. 47 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provemeilt 65.56 

July  1,  1909,  balance  imexpended 7,053.91 

(See  Appendix  W  W  6.) 

7.  Taconyi  Harbor.  Washington. — ^At  the  southern  end  of  the  harbor 
are  extensive  tide  flats,  .which  are  bare  at  low  water.  Outside  of 
these  tide  flats  the  depth  increases  very  rapidly  up  to  depths  of  200 
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feet  or  more,  reaching  depths  as  great  as  600  feet  at  the  mouth  of 
the  bay,  about  3  miles  distant  from  the  low  water  line  at  its 
southern  end.  The  principal  water  front  of  Tacoma  is  along  the 
southwestern  shore  of  the  bay.  Harbor  lines  have  been  established 
around  the  south  end  of  the  bay  and  along  its  western  side.  In  order 
to  facilitate  commerce  several  waterways  extending  into  the  flats  or 
tide  lands  have  been  laid  out.  One  of  these  is  known  as  the  City,  or 
West,  waterway.  The  harbor  of  Tacoma  may  be  considered  to  embrace 
all  of  Commencement  Bay,  including  the  waterways  mentioned. 

The  extreme  tidal  variation  is  some  18  feet;  mean  variation,  14.6 
feet. 

The  original  and  existing  project  for  improvement  of  the  City 
waterway,  adopted  by  Congress  by  the  act  of  June  13,  1902,  con- 
templates dredging  in  the  City  waterway  from  deep  water  in  Com- 
mencement Bay  to  Eleventh  street  to  a  depth  of  25  feet,  from  Elev- 
enth street  to  Fourteenth  street  to  a  depth  of  18  feet,  and  from 
Fourteenth  street  to  the  south  end  of  waterway  to  a  depth  of  15  feet 
at  extreme  low  water.  The  dredging  was  done  under  a  continuing 
contract. 

The  amount  expended  to  June  30,  1909,  was  $203,421.49,  of  which 
$12,322.71  was  for  maintenance,  inspections,  and  surveys. 

The  City  waterway  has  been  completed  according  to  the  project, 
and  the  prescribed  depths  could  therefore  be  carried  for  the  whole 
length  and  width  of  the  waterway  on  June  30,  1906. 

liie  act  of  March  3, 1905,  provided  for  improvement  of  the  Puyallup 
waterway  by^  dredging  a  channel  500  feet  m  width  and  3,650  feet  in 
length  from  its  northern  end  and  to  a  depth  of  28  feet  at  extreme  low 
waSsr,  in  accordance  with  the  report  submitted  in  House  Document 
No.  520,  Fifty-eighth  Congress,  second  session,  at  an  estimated  cost 
of  $240,000.  The  same  act  appropriated  $40,000  and  authorized 
continuing  contracts  for  completmg  the  project  in  the  sum  of  $200,000, 
which  has  been  appropriated.  The  act  requires  that  certain  portions 
of  the  necessary  work  shall  be  done  without  expense  to  the  United 
States,  and  that  provision  for  permanent  maintenance  of  the  project 
without  expense  to  the  Grovemment  shall  be  made. 

The  conditions  named  in  the  said  act  have  been  complied  with, 
and  a  contract  was  let  for  the  work  October  3,  1907,  and  is  now  in 
progress. 

'Hie  commerce  to  be  benefited  by  this  improvement  is  of  a  large 
and  extremely  varied  character,  including  that  carried  on  by  sound 
and  river  types  of  boats,  as  well  as  that  of  the  largest  steam  and 
sailing  vessels.  A  very  important  item  is  the  export  of  grain,  in 
which  the  port  of  Tacoma  exceeds  all  other  ports  on  Puget  Sound. 

Report  on  examination  and  survey  of  Puyallup  River  under  the 
river  and  harbor  act  of  March  2, 1907,  was  published  in  House  Docu- 
ment No.  1107,  Sixtieth  Congress,  second  session. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1003 

1,715,085 
1,561,074 
1,844,338 

$58,153,846 
53,726,772 
66,613,183 

1906 

1,120,070 
1,570,396 
1,183,296 

$48,263,883 
64,163,018 
44,604,148 

1004 

1907 

1005 

1906 
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No  definite  information  is  available  as  to  the  effect  of  the  improve- 
ment on  freight  rates. 

Work  was  Degun  under  the  contract  December  26,  1907. 

During  the  year  855,000  cubic  yards  of  material  were  excavated 
and  placed  behind  the  bulkheads.  The  bulkhead  work  was  about 
75  per  cent  completed  at  the  end  of  the  year.  About  one-third  of 
the  waterway  has  been  dredged  to  full  dimensions. 

July  1,  1908,  balance  unexpended 1210,072.09 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 40, 000. 00 

250,072.09 
June  30,  1909,  amount  expended  during  fiscal  year: 

For  works  of  improvement $37, 586. 24 

For  maintenance  of  improvement 907. 34 

38,493.58 

July  1,  1909,  balance  unexpended 211,578.51 

July  1,  1909,  outstanding  liabilities 197.97 

July  1,  1909,  balance  available 211, 38a  54 

July  1, 1909,  amount  covered  by  uncompleted  contracts 161, 400.  CO 

(See  Appendix  W  W  7.) 

8.  Waterway  connecting  Puget  Sound  with  Lakes  Union  and  TFa«ft- 
ington,  Washington, — Lakes  Union  and  Washinjjton  are  bodies  of 
fresh  water  near  Puget  Sound,  in  the  immediate  vicinity  of  the  city  of 
Seattle.     Lake  Union  is  entirely  within  the  city  Umits.     The  pro- 

Eosed  improvement  originally  contemplated  a  sKip  canal  connecting 
oth  lakes  with  the  sound.  There  is  no  navigable  connection  at 
present. 

A  succinct  history  of  the  project  and  references  to  reports,  etc., 
may  be  found  on  pages  791  to  793  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1907. 

The  only  actual  work  done  on  the  proposed  waterway  has  con- 
sisted of  dredging  a  channel  from  the  sound  to  the  wharves  at  Ballard, 
in  Salmon  Bay,  and  the  excavation  of  a  cut  between  Lake  Union  and 
Salmon  Bay,  for  the  control  of  the  water  level  in  Lake  Union.  The 
work  was  done^nder  the  river  and  harbor  acts  of  June  3,  1896,  and 
March  3,  1905.  It  has  resulted  in  a  channel  50  feet  wide  and  16  feet 
deep  at  low  water  from  Puget  Sound  to  a  point  2,000  feet  west  of  the 
lock  site.  From  this  point  to  the  lock  site  the  channel  is  75  feet  wide 
and  16  feet  deep.  From  the  lock  site  to  the  railroad  trestles  at  the 
eastern  part  of  Ballard  Harbor  the  channel  is  75  feet  wide  and  10  feet 
deep  at  low  water.  A  turning  basin  ranging  from  175  feet  to  500  feet 
in  width  has  been  dredged  at  Ballard. 

The  amount  expended  to  June  30,  1909,  was  $470,072.77.  Of  this 
amount  $22,992.93  was  expended  in  maintenance  and  on  improve- 
ment of  drainage  of  Lake  W  ashington.  The  expenditures  during  the 
past  year  were  for  operating  outlet  gates  and  general  care  of  the  right 
of  way. 

The  present  commerce  benefited  by  the  im])rovement  of  the  chan- 
nel to  Ballard  is  the  towing  of  logs  to  the  mills  at  Ballard  and  the 
export  of  lumber  and  shingles  from  that  place.  Logs  are  brought  in 
in  rafts  and  lumber  is  loaded  on  sailing  vessels  and  scows  at  the  mills 
and  then  towed  to  the  open  sound. 
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It  has  not  been  practicable  to  determine  what  eflfect  the  improve- 
ment work  has  had  upon  freight  rates. 

The  maximum  draft  that  could  be  carried  to  the  wharves  at  Ballard, 
June  30,  1909,  at  extreme  low  water,  was  10  feet.  The  maximum 
tidal  variation  is  about  18  feet^ 

Early  in  1906  a  movement  was  started  for  the  construction  of  the 
canal  with  local  funds  and  to  this  end  secured  the  passage  of  an  act 
of  Congress,  approved  June  11,  1906,  authorizing  James  A.  Moore  or 
his  assigns  to  construct  a  canal  along  the  government  right  of  way 
connectmg  the  waters  of  Puget  Sound  with  Lake  Washington.  This 
act  was  modified  by  the  act  of  March  2,  1907,  so  as  to  permit  Mr. 
Moore  or  his  assigns  to  commute  the  work  required  under  the  pre- 
vious act  to  excavation  alone  of  a  canal  from  deep  water  in  Puget 
Sound  to  deep  water  in  Lake  Washington,  with  a  bottom  width  of  75 
feet  and  a  depth  at  mean  low  water  of  25  feet.  The  same  act  di- 
rected a  survey  and  estimate  of  cost  of  a  canal  with  a  single  lock  and 
a  report  as  to  what  contribution,  if  any,  local  interests  would  make 
toward  its  construction. 

To  assist  the  United  States  through  the  agency  of  the  Moore  acts  in 
building  a  canal,  the  county  of  King  voted  a  bond  issue  of  $500,000 
on  September  12,  1906.  'These  bonds  were  declared  invahd  by  the 
supreme  court  of  the  State.  An  attempt  was  made  by  the  legislature 
to  remedy  the  defect,  but  its  efforts  were  not  upheld  by  the  supreme 
court. 

On  March  13,  1907^  the  State  legislature  passed  an  act  creating  a 
local  assessment  district,  embracing  territory  that  would  be  benefited 
by  the  canal,  and  empowering  the  district  to  raise  by  taxation  a  sum 
not  exceeding  1  per  cent  of  the  taxable  valuation  of  the  county,  and 
to  use  the  money  so  received  to  aid  in  constructing  the  canal.  The 
board  of  appraisement  was  appointed  by  the  local  United  States  dis- 
trict judge,  and  the  money  is  to  be  expended  under  the  direction  of 
the  United  States  engineer  officer  in  charge  of  the  local  engineer  dis- 
trict. Under  this  act  the  district  was  duly  formed  by  the  necessary 
action  of  the  county  commissioners,  the  board  of  appraisement  was 
appointed,  and  the  work  of  making  the  assessment  is  completed. 
Tne  assessment  has  to  be  considered  by  the  county  commissioners 
sitting  as  a  board  of  equalization,  after  which  it  is  subject  to  collec- 
tion, either  in  cash  or  m  issue  of  bonds.  The  board  or  county  com- 
missioners declined  to  act  as  a  board  of  equalization  and  proceedings 
were  begun  in  the  superior  court  to  compel  the  commissioners  to  act. 
The  lower  court  rendered  a  decision  against  the  contention  of  the 
county  commissioners  and  the  case  will  be  carried  to  the  supreme 
court  of  the  State.  The  sum  to  be  raised  under  the  assessment  act 
is  $1 ,075,000,  which  is  intended  to  yield,  after  the  cost  of  assessment 
and  collection  and  other  incidental  expenses  are  paid,  the  sum  of 
$1,000,000  in  aid  of  the  canal. 

On  March  17,  1909,  the  State  legislature  passed  an  act  creating  the 
state  shore  land  improvement  fund  and  appropriated  out  of  said  fund 
the  sum  of  $250,000  to  be  expended  in  the  construction  of  the  Lake 
Washington  Canal,  under  the  direction  of  the  United  States  engineer 
officer  in  charge  of  the  local  engineer  district. 

The  total  local  contribution  now  in  view  is,  therefore,  $1,250,000. 

A  report  on  survey  required  by  the  river  and  harbor  act  of  March  2, 
1907,  was  published  in  House  Document  No.  953,  Sixtieth  Congress. 
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Exporu  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Toos. 

Vatoe. 

1901         .  .              

410,566 
428,073 
624,500 
684,079 

$2,002,960 
2,432,401 
2,219,000 
2,520,786 

1906 

888,161 
706.841 
797,228 
630,862 

3,908,410 

1902 

Sffi:;:::::::::::::::::::::: 

1903     

1907 

6,520,518 

1904 

1906 

1,008,964 

Non.— The  above  includes  only  the  present  oommcrps  of  Ballard  and  Salmon  Bay,  Labi  Union,  and 
Lake  Washington. 

The  loading  of  vessels  with  lumber  has  been  largely  facilitated  by 
the  work  done  in  Ballard  Harbor.  Formerly  the  lumber  was  taken 
out  by  means  of  lighters  to  the  vessels  anchored  in  the  Sound.  Now 
all  but  the  largest  vessels  are  brought  to  the  miUs  to  receive  their 
loads. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  cnannels  and  care  of  outlet  gates  at  Xiakes  Washington  and 
Union. 

July  1,  1908,  balance  unexpended $1,033.73 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  3,  1909 6,000.00 

Received  from  sales .50 


6,034.23 
June  30, 1909,  amount  expended  during  fiscal  year,  for  maintenance  of  im- 
provement      1, 106. 50 

July  1,  1909,  balance  unexpended 4, 927. 73 

July  1,  1909,  outstanding  liabilities 67. 00 

July  1,  1909,  balance  available 4, 860. 73 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  bauince  unex- 
pended July  1, 1909 6,  OOa  00 

SuDmitted  in  compliance  with  requirements  of  sundry  ciyil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  8.) 

9.  Everett  Harbor ^  Washiiigton, — ^At  this  harbor  the  southern  part 
of  the  water  front  has  ample  depth  and  is  accessible  for  vessels  or  the 
deepest  draft.  The  northern  portion  was  inaccessible  on  account  of 
the  delta  formation  or  tide  flats  off  the  mouth  of  the  Snohomish  River 
and  the  whole  water  front  was  exposed  to  westerly  storms. 

The  original  project  was  as  follows:  ^ 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  the  river's  mouth;  second^  to  dredge  a 
channel  from  this  through  the  tide  flats  and  the  Old  River  mouth  to 
deep  fresh  water  in  the  Snohomish  River,  this  channel  being  designed 
to  bring  fresh  water  to  the  harbor  basin  and  to  afford  facilities  for 
navigation  about  the  peninsula  on  the  east;  and,  third,  to  protect  and 
maintain  this  harbor  and  channel  across  the  tide  flats  by  a  bulldiead 
interposed  between  them  and  the  open  waters  of  the  Soimd,  the  bulk- 
head to  act  as  a  retaining  wall  for  the  material  dredged  from  the 
harbor. 

By  authority  of  joint  resolution  of  Congress  approved  April  23, 
1902,  the  work  in  Old  River  was  discontinue,  the  project  for  a  Cresh- 

Digitized  by  \^UUy  iC 


BIVEB  AND  HARBOB  IMPROVEMENTS. 


885 


water  basin  was  abandoned,  and  the  further  expenditure  of  the  funds 
has  been  for  deepening  and  widening  the  harbor  basin  and  channel 
through  the  tide  flats  and  repairing  the  bulkheads. 

The  estimated  cost  of  the  improvements  was  $422,000,  all  of  which 
has  been  appropriated. 

The  amoimt  expended  on  project  to  June  30, 1909,  was  $417,577.77, 
of  which  $2,867.73  was  for  maintenance  and  $3,000.90  for  purchase  of 
quarry  at  Groat  Island. 

A  dike  for  the  purpose  of  retaining  the  dredged  material  has  been 
built  from  the  lower  end  of  Smith's  Island  along  the  estabhshed  bulk- 
head Une  for  a  distance  of  19,336  feet.  At  the  southern  end  of  this 
work  an  outside  bulkhead  200  feet  from  the  other  has  been  built  for  a 
distance  of  2,600  feet.  These  dikes  have  been  repaired,  raised,  and 
strengthened.  The  channel  leading  north  from  tne  basin  had  been 
dredged  to  a  depth  of  6  feet  at  low  water  for  a  distance  of  6,000  feet. 
A  channel  in  the  Old  River  had  been  partly  dredged  for  a  distance  of 
11,600  feet  downstream  before  this  part  of  the  work  was  discontinued 
under  the  resolution  of  Congress  above  referred  to. 

The  harbor  basin  has  been  dredged  for  a  length  of  5,500  feet  and  for 
a  width  of  400  feet  and  depth  of  26  feet  at  mean  low  water. 

No  work  was  in  progress  during  the  year. 

The  maximum  draft  that  could  be  carried  through  the  dredged  area 
June  30,  1906,  at  low  water  was  26  feet.  The  tidal  variation  is 
apOToximately  15  feet. 

The  water  traffic  is  varied  in  character  and  is  carried  on  by  seagoing 
vessels  and  the  various  types  of  soxmd  and  river  boats.  Lumber 
products,  paper,  and  flour  are  the  principal  items  of  the  export  trade. 

Exporti  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1896 

66,460 
42,713 
56,004 
71,881 
85,263 
70,304 

12,645,064 
1,477,120 
1,820,661 
2,712,260 
4,024,684 
2,610,417 

1004 

163,347 
230,080 
159.203 
14;j.710 
107,667 

$3,342,216 

1800 

1906 

4,592  124 

1000 

1906 

3,820,860 

1001 

1007 

4,725,700 
7,116,647 

1002 

1008 

1003 

The  effect  of  the  completed  dike  as  a  breakwater  and  protection  for 
the  wharves  and  mills  abreast  of  it  has  been  very  beneficial,  but  the 
channel  and  harbor  basin  dredged  have  not  yet  been  utilized  for  com- 
mercial purposes. 

So  far  as  Known,  the  improvement  has  not  caused  any  reduction  in 
freight  rates. 

Reference  to  reports,  etc.,  may  be  found  on  page  796  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1907. 

July  1, 1908,  balance  unexpended $4,422.23 

June  30, 1909,  amount  earned  to  the  surpluB  fund  of  the  Treasury 4, 422. 23 

(See  Appendix  W  W  9.) 

10.  Svnnomiah  Slough,  WasMnaton. — ^This  slough  affords  an  inland 
sheltered  passage  for  small  vessels  from  Puget  &)und  proper  north- 
ward to  Bellingham  Bay  and  the  Gulf  of  Georgia,  and  it  is  the  only 
means  of  communication  to  the  town  of  La  Conner,  located  on  the 
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slough.  At  the  northern  end  the  slouch  opens  out  through  the  mud 
flats  of  Padilla  Bay  and  on  the  south  into  Saratoga  Passage  through 
the  mud  flats,  forming  the  delta  of  the  Skagit  River.  The  total  dis- 
tance from  deep  water  in  Saratoga  Passage  to  deep  water  in  Padilla 
Bay  is  about  11  miles.  This  waterway  is  of  great  importance  to 
traffic  between  Puget  Sound  and  points  north  in  giving  an  inside 
passage  for  small  craft  in  rough  weather,  and  an  outlet  for  the  agri- 
cultural and  timber  products  trom  the  surrounding  coimtry. 

The  original  and  present  project,  adopted  by  Congress  by  act  of 
July  13, 1892,  contemplates  dredging  a  channel  4  feet  deep  in  Saratoga 
Passage  across  Skagit  flats^  through  the  shoals  of  the  slough  proper, 
and  across  the  flats  of  Padilla  Bay  to  deep  water,  and  building  dikes 
in  Skagit  Bay  to  control  the  tidal  currents. 

The  entire  work  done  under  this  project  was  not  entirely  successful, 
owing  to  insufficient  knowledge  of  the  conditions  and  the  character 
of  the  work  required  to  meet  them.  The  work  of  the  last  few  years 
has  been  of  a  more  substantial  character. 

The  amount  expended  to  June  30,  1909,  was  $204,967.32,  of  which 
$31,233.45  was  for  maintenance. 

Tlie  dike  work  completed  to  date  between  La  Conner  and  Saratoga 
Passage  is  as  follows:  Pile,  brush,  and  stone  dike  on  the  north  side  of 
the  channel  from  **Hole  in  the  Wall"  to  opposite  the  west  end  of 
Goat  Island,  7,100  linear  feet;  on  the  south  side  of  the  channel  from 
the  west  end  of  Goat  Island  to  deep  water  in  Saratoga  Passive,  3,650 
linear  feet;  and  from  McGlinns  Island  to  the  mainland  in  the  direc- 
tion of  La  Conner,  3,500  feet. 

Dike  work  was  completed  on  July  24, 1908,  as  far  as  available  funds 
would  permit. 

The  work  accomplished  has  not  had  any  effect  on  freight  rates. 

The  appropriation  recommended  will  be  applied  to  mamtenance  of 
existing  channels  and  dikes. 

A  report  on  examination  and  survey  of  Swinomish  Slough,  upon 
which  the  plan  of  imraovement  is  based,  is  referred  to  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  699. 

A  map  showing  parts  of  the  improvement  is  published  in  the  Annual 
Report  of  the  Cmef  of  En^eers  for  1900,  opposite  page  4488. 

The  average  tidal  variation  is  about  8  leet. 

Exports  and  imporU. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1896 

19,625 
76,636 
74,616 
136,747 
49,914 
61,399 

$882,345 
2,028,454 
1,611,460 
2,991,330 
1,472,847 
1,473,197 

1904 

56.262 
48,724 
53.261 
46,289 

$1,5».094 
1,363.729 
1,494.382 
1,582,666 

1899 

1906 

1900 

1906 

1901 

1907 ". 

1903 

1906a 

1906 

a  Not  Obtainable. 
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July  1, 1908,  balance  unexpended $1,387.85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  3,  1909 10,000.00 

11,387.86 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment  J 1,355.17 


July  1, 1909,  balance  unexpended 10,032.68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1, 1909 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June  4, 
1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  10.) 

11.  New  Whatcom  {BeUingham)  Harbor,  Washington, — The  local 
name  of  the  town  at  this  place  is  now  BeUingham. 

The  mud  flats  in  the  harbor  extend  from  the  shore  line  to  the 
12-foot  curve,  a  distance  of  3,400  feet. 

A  system  of  harbor  lines  for  this  harbor,  approved  by  the  Secre- 
tary of  War  under  date  of  June  3,  1892,  provides  for  three  water- 
ways leading  from  deep  water  to  the  meander  hne. 

The  original  and  existing  project,  adopted  bv  Congress  by  the 
act  of  June  13,  1902,  contemplates  dredging  the  Whatcom  Creek 
waterway  to  a  depth  of  12  feet  at  mean  lower  low  water  and  200  feet 
wide  from  deep  water  as  far  as  the  railroad  bridge,  and  to  its  full 
width  inside  this  bridge.     The  estimated  cost  is  $80,000. 

The  amoimt  expended  to  June  30,  1909,  was  $57,673.98,  of  which 
$1,092.06  was  for  maintenance  and  inspections. 

A  channel  200  feet  wide  and  12  feet  deep  at  low  water,  with  turn- 
ing basin  at  inner  end,  has  been  dredged  imder  contract.  The 
channel  extends  the  full  length  of  the  waterway,  and  the  basin  at 
the  inner  end  has  full  width  of  the  waterway,  330  feet,  and  is  2,570 
feet  long. 

During  the  year  no  work  has  been  in  progress. 

The  work  contemplated  by  the  project  was  completed  at  some- 
what less  than  the  estimated  cost,  and  a  larger  amount  of  dredging 
was  done  than  was  expected  with  the  funds  available. 

The  maximum  draft  that  could  be  carried  June  30,  1909,  at  mean 
lower  low  water  over  the  full  length  of  channel  and  turning  basin 
was  12  feet.    The  range  of  tide  is  about  12  feet. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

1902 

S7,U8 
101.989 
236,609 
254,240 
292,592 
319,613 
133,356 

$2,872,789 

1903 

1,835,486 

1904 

4,225.480 

1906 

4,600,936 
6,643,504 

1906 

1907 

7,209,790 

1908 

al,  762,296 

•  Incomplete  retnnis  only  obtainable. 
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The  work  has  not  jet  produced  any  material  effect  on  freight 
rates  so  far  as  known. 

The  commerce  of  this  port  is  of  a  general  nature,  consisting  largely 
of  lumber,  shingles,  and  fish.  Vessels  of  the  deepest  draft  can  go 
as  far  as  tne  entrance  of  the  proposed  dredged  channel. 

Description  of  proposed  work  is  pubUshed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pages  3478  to  3481. 

Reports  on  examination  and  survey  are  referred  to  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  701. 

Report  on  examination  and  survey  of  Bellingham  Bay,  authorized 
bv  the  river  and  harbor  act  of  Mirch  2,  1907,  was  published  in 
House  Document  No.  1161,  Sixtieth  Congress,  second  session. 

July  1,  1908,  balance  unexpended $2,326.02 

July  1,  1909,  balance  unexpended 2,326.02 

(See  Appendix  W  W  11.) 

IS.  Columbia  River  between  Wenatchee  and  Bridgeport,  Wash. — 
The  Columbia  River  between  Wenatchee  and  Bridgeport,  Wash.,  is 
about  80  miles  in  length,  has  sufficient  depth  for  all  purposes  of 
navigation,  and  the  only  difficulties  in  the  way  of  navigation  are  the 
swift  currents  and  rocks  and  reefs  which  occupy  the  channels. 

The  project  adopted  by  the  river  and  harbor  act  approved  August 
18,  1894,  for  the  improvement  of  the  Columbia  River  between  the 
head  of  Rock  Island  Rapids  and  the  foot  of  Foster  Creek  Rapids 
included  the  part  of  the  river  between  Wenatchee  and  Bridgeport, 
and  the  amount  expended  on  the  original  project  was  $8,005.20. 

The  existing  project,  adopted  by  act  of  March  2.  1907,  contem- 
plates the  improvement  of  the  river  between  Wenatchee  and  Bridge- 
port by  the  removal  of  rocks,  bowlders,  etc.,  and  the  constructioii  of 
dikes  and  wing  dams,  at  an  estimated  cost  of  $42,000. 

Owing  to  the  great  range  of  the  river  between  nigh  and  low  water 
and  the  short  period  at  which  it  is  at  a  stage  low  enough  for  prac- 
ticable operations,  it  was  not  possible  to  take  up  more  than  one  of 
the  several  works  embraced  in  the  project. 

During  the  past  year  Chelan  rock  was  drilled  but  not  blasted.  The 
volume  of  rock  to  be  removed  is  about  2,000  cubic  yards  and  the 
blasting  will  be  done  at  the  next  low-water  period. 

The  amount  expended  to  June  30,  1909,  was  $32,288.37,  of  which 
$150  was  for  maintenance  and  inspections. 

The  project  is  about  60  per  cent  completed. 

The  vanation  in  water  surface  is  about  20  feet. 

The  estimates  originally  submitted  for  this  work  were  inadequate. 
At  Methow  Rapids  the  cost  exceeded  the  estimate  by  nearly  $15,000, 
and  at  Chelan  the  cost,  when  completed,  wiU  be  about  $9,000  in  excess 
of  the  estimate. 

To  carry  out  the  original  project  an  additional  appropriation  of 
$25,000  wiU  be  required. 

So  far  as  known  this  improvement  has  not  caused  any  reduction  in 
freight  rates. 
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Exports  and  importi. 


Calendar  year. 

Tons. 

Value. 

1904  

24,506 
39,827 
53,260 
42,126 
54,527 

12,251,590 
3,160,060 

1905 

1906 : 

3,901,360 
8,091,550 
8,368,110 

1907 

1908 

Report  of  a  survey  including  thispart  of  the  Columbia  River  was 
published  in  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
3534-3642. 

Report  on  examination  and  survev  of  the  part  of  the  river  between 
Wenatchee  and  Bridgeport  was  pubUshed  in  House  Document  No. 
440,  P^ty-ninth  Congress,  second  session,  and  report  on  examination 
and  survey  of  the  part  of  the  river  between  Bridgeport  and  Kettle 
Falls  was  publishea  in  House  Document  No.  16,  Sixtieth  Congress, 
second  session. 

July  1, 1908,  balance  unexpended $19,930.69 

June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      10,219.06 


July  1, 1909,  balance  imexpended 9, 711. 63 

July  1, 1909,  outstanding  liabilities •. 383.50 

July  1, 1909,  balance  available 9, 328. 13 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
Juljr  1,1909 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 

,    4,1897. 

(See  Appendix  W  W  12.) 

IS.  Okanogan  and  Perui  OreiUe  rivers,  WasTiinaton. — (a)  Okanogan 
River. — ^This  river  rises  in  Canadian  territory,  flows  in  a  southerly 
direction,  and  empties  into  the  Columbia.  The  lower  portion,  for  a 
distance  of  87  miles,  Ues  in  the  northeastern  part  of  Washington. 
The  lower  portion  has  suflScient  depth  and  width  for  lieht-draft 
steamboat  navigation  for  about  four  months  each  year,  April  to  July, 
inclusive,  but  it  is  obstructed  in  places  by  shoals  and  rocks,  which 
interfere  with  navigation  during  low  water. 

The  original  ana  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  rock  removal,  the  construction  of  wing 
dams,  and  snagging.  6y  act  of  June  13,  1902,  this  work  and  that  ol 
the  Pend  OreiUe  were  consolidated. 

The  estimated  cost  was  $30,000  for  the  Okanogan.  The  amoimt 
expended  to  June  30,  1909,  was  $38,044.26,  of  which  $6,079.91  was 
for  maintenance. 

Work  of  removing  rocks  and  bowlders,  wing-dam  construction,  and 
placing  posts  to  assist  vessels  in  hauUng  over  rapids  has  been  done 
at  vanous  points  over  about  40  miles  of  the  lower  portion  of  the 
river. 
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Cables  to  assist  vessels  in  passing  the  rapids  were  placed  at  seTen 
places  on  the  Okanogan  River. 

During  the  year  no  work  was  done  on  the  Okanogan  River,  the 
expenditures  being  in  connection  with  inspection  of  the  river  and  of 
bridges  crossing  it. 

The  extreme  variation  of  water  levels  at  the  junction  with  the 
Columbia  is  37  feet;  extreme  variation  6  miles  above  said  junction, 
20  feet. 

The  commerce  of  the  river  is  carried  on  in  small  river  steamers  and 
consists  of  general  traffic. 

Exports  and  importi. 


Calendar  yetf. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1899    

1,733 

963 
1,671 
6,317 

1151,415 
(•) 

1904 

1,636 
1,184 
1,960 
2,040 
1,104 

$252,414 

1900 

1905 

228.675 

1901  

1906 

^;880 

1902 

119,065 
458,705 

1907 

400,100 

1903  

1908 

210,040 

a  Not  obtainable. 

The  freight  rates  on  this  river  are  believed  to  have  been  materiallv 
reduced  since  the  work  started,  but  no  definite  information  is  avail- 
able. 

Report  on  survey  with  description  of  the  river  and  the  plan  of 
improvement  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1898,  page  3121. 

Report  on  examination  of  Okanogan  River  is  published  in  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  page  3475. 

No  additional  work  other  than  that  of  maintenance  is  contem- 
plated on  this  stream. 

July  1, 1908,  balance  unexpended $1,9S1.79 

June  30,  1909,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 31. 46 

July  1,  1909,  balance  imexpended 1,  d50. 33 

July  1,  1909,  outstanding  liabilities 3.98 

July  1, 1909,  balance  available 1, 946. 35 

(6)  Pend  Oreille  River. — ^This  river  forms  the  outlet  of  Pend  Oreille 
Lake,  in  the  northern  part  of  Idaho. 

The  obstructions  to  navigation  consist  of  rocks  and  shoals  in  Box 
Canvon  and  in  the  section  between  this  canyon  and  Albany  Falls. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  the  improvement  of  Box  Cany^on  by  the 
removal  of  submerged  rocks,  the  blowing  oflF  of  projecting  rocky 
points,  and  the  removal  of  submerged  rocks  between  Box  Canyon 
and  Albairjr  FaUs.    The  estimated  cost  was  $30,000. 

A  modined  project,  approved  March  29,  1907,  provides  for  dredging 
to  a  depth  of  6  feet  at  low  water  through  the  bars  in  the  Pend  Oreille 
River  between  Newport  and  Box  Canyon. 

The  amount  expended  to  Jime  30,  1909,  was  $28,034.33,  of  which 
$1,546.16  was  for  maintenance  and  inspections. 

Channels  76  feet  wide  and  6  feet  deep  at  low  water  were  dredged 
through  the  upper  and  lower  bars  at  Boundary  Island.    The  quantity 
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of  material  removed  was  6,938.6  cubic  yards.    Work  was  suspended 
on  April  28,  1909,  on  account  of  high  stage  of  river. 

Navigation  through  Box  Canyon  is  possible  except  at  high  stage 
of  water,  but  the  danger  in  going  down  through  the  canyon  and  the 
expense  of  Uning  up  are  so  great  that  river  boats  do  not  use  it. 

The  river  is  navigable  throughout  the  year  from  Newport  down  to 
Box  Canyon,  a  distance  of  54  miles,  except  occasional  interruption 
from  ice.    A  channel  depth  of  about  3  feet  can  be  depended  on. 

The  extreme  variation  of  water  levels  in  the  main  river  is  from  17 
to  20  feet;  in  Box  Canyon  the  difference  between  extreme  high  and 
extreme  low  water  is  48  feet. 

The  commerce  consists  of  towing  logs  and  general  traffic  carried  on 
by  a  number  of  small  vessels.  Heavy  freight  is  carried  mainly  on 
barges  in  tow. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1899 

2,617 
1,921 

$129,677 
97,126 
134,280 
fi00,200 
753,000 

1904 

80,974 
54,733 
32,943 
2,227 
21,724 

$358,459 
462,814 
501,834 
152,500 
123,000 

1900 

1905 

1901 

13,917 
IS.Sfrfl 

1906 

J902 

1907 

1903 1      27.100 

1906 

No  effect  on  freight  rates  directly  attributable  to  the  improvement 
has  been  reported. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  3124. 

Report  of  survey  of  the  river  is  referred  to  in  the  Amiual  Report 
of  the  Chief  of  Engineers  for  1904,  page  702. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $20,000 
for  work  on  this  river  and  the  Okanogan.  It  is  proposed  to  apply 
this  sum  on  the  Pend  Oreille  River  in  dredging  through  the  clay  oars 
between  Newport  and  Box  Canyon. 

July  1, 1908,  balance  unexpended $20, 077. 22 

June  30,  1909,  amount  expended  during  fiscal  year,  for  Wvorkn  of  improve- 
ment       5,606.13 

July  1, 1909,  balance  unexpended 14, 471. 09 

July  1, 1909,  amount  covered  by  uncompleted  contracts 12, 877. 63 

CONSOLIDATED. 

July  1, 1908,  balance  unexpended |22, 069. 01 

Jime  80, 1909,  amoimt  expended  during  fiscal  year: 

For  works  of  improvement $5, 606. 13 

For  maintenance  of  improvement " 31. 46 

5, 637. 59 

July  1, 1909,  balance  unexpended 16, 421. 42 

July  1,  1909,  outstanding  liabilities 3. 98 

July  1, 1909,  balance  available 16, 417. 44 

July  1, 1909,  amount  covered  by  uncompleted  contracts 12, 877. 63 

(See  Appendix  W  W  13.) 

14.  St.  MichcLcl  Canal,  AUisJca. — The  St.  Michael  Canal  is  a  channel 
running  from  St.  Michael  Bay  to  a  point  on  Norton  Sound  about  38 
miles  from  the  Apoon  mouth  of  the  Yukon  River.  i 
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The  port  of  St.  Michael  is  about  3  miles  from  the  mouth  of  the 
canal. 

The  main  part  of  the  canal  has  sufficient  water  for  the  navigation  of 
river  boats  plyiiig  ^^  ^^®  Yukon  River.  The  eastern  entrance  to  the 
canal  is,  however,  obstructed  by  shoals,  and  in  the  eastern  portion 
there  are  several  sharp  bends  that  could  be  turned  with  difficulty  by 
the  larger  river  boats. 

The  object  of  the  improvement  of  the  canal  is  to  provide  a  shel- 
tered passage  to  river  boats  between  St.  Michael  ana  the  mouth  of 
the  Yukon  River. 

The  original  and  existing  project  contemplates  dredging  in  the 
South  Branch  a  channel  IQO  feet  wide  to  a  depth  of  6  feet  at  mean  low 
water  at  the  entrance  to  the  canal  and  the  excavation  of  a  cut  of  the 
same  dimensions  across  the  first  bends.  The  estimated  cost  was 
$248,000.  The  project  was  adopted  by  the  act  of  March  2,  1907,  and 
the  full  amount  of  the  estimate  has  been  appropriated. 

To  June  30,  1909,  there  has  been  expended  on  the  existing  project 
$62,047.55. 

The  work  is  being  done  under  a  continuing  contract  and  was  begun 
July  5,  1908,  and  continued  until  October  5,  1908,  when  it  was  sua^ 
pended  for  the  season. 

A  channel  3,400  feet  long,  100  feet  wide,  and  6  feet  deep  was  exca- 
vated, and  37,297.8  cubic  yards  of  material  removed. 

The  original  estimate  for  this  work  was  based  on  a  unit  price  for 
dredging  of  50  cents  per  cubic  yard,  while  the  lowest  bid  received 
was  $1.45  per  cubic  yard. 

To  carry  out  the  original  project  would  require  an  additional  ap- 
propriation of  nearly  double  the  amount  heretofore  apnropriated. 

The  district  officer  in  his  report  recommends  the  modified  project 
for  the  work  not  now  under  contract^  which  will  reduce  the  cost 
about  $276,000,  but  action  on  this  modified  project  has  been  delayed 
pending  a  personal  investigation  hj  the  district  officer. 

The  additional  funds  asked  for  will  be  required  for  the  prosecution 
of  the  work  during  the  season  of  1910. 

The  maximum  draft  that  can  at  present  be  carried  at  low  water 
is  3  feet.    The  mean  range  of  tide  is  3i  feet. 

Statement  of  freight  between  St.  Michael  and  motUh  of  Yukon  River. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1897... 

6,270 
22,117 
17,295 
19,153 
18,153 
16,008 

$512,650 
2,132,580 
1,704,525 
1,950,950 
1,844,651 
1,630,950 

1903 

20,000 
17,366 
26,855 
31,999 
29,793 
23,786 

$1,652,801 

Ig98 

1904 

1,316.237 
2.220,S» 

1899 

1905 

1900 

1906 

2,m\w 

1901 

1907 

2,«3,ew 

2,090,400 

1903 

1908 

It  is  not  expected  that  this  improvement  will  have  any  effect  on 
freight  rates. 

July  1,  1908,  balance  unexpended $245,24L43 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       59,288.98 

July  1, 1909,  balance  imexpended 185, 952. 45 

July  1, 1909,  outstanding  liabilities 62L  33 

July  1, 1909,  balance  available 185,33L12 
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July  1, 1909,  amount  covered  by  uncompleted  contracts $176, 826. 38 

Amount  (estimated)  required  for  completion  of  existing  project 100, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpended 
July  1,1909 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
4,1897. 

(See  Appendix  W  W  14.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  OOMPLIANOE  WITH  BIVEB  AND 
HABBOB  ACT   APPBOVED  MABOH   2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  M!arch  2, 1907,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents  as 
indicated: 

1.  Preliminary  examiricUion  and  survey  of  PuyaMup  River,  Washing" 
tony  with  a  view  to  straightening  channel  and  securing  suitable  depth  to  the 
city  of  Puyallup. — Reports  dated  April  26,  1907,  April  4,  1908,  and 
August  31^  1908,  respectively,  are  printed  in  House  Document  No. 

1107,  Sixtieth  Congress,  second  session.  The  locality  is  not  consid- 
ered worthy  of  improvement  by  the  General  Gtovemment  in  the  man- 
ner proposed. 

5.  Preliminary  examination  and  survey  of  Snohomish  River ^  TFo^A- 
ington,from  its  mouth  to  LoweU. — Reports  dated  April  19,  1907,  and 
March  31,  1908,  respectively,  are  prmted  in  House  Document  No. 

1108,  Sixtieth  Congress,  second  session.  A  plan  for  improvement  at 
an  estimated  cost  of  $280,000  is  presented. 

3.  Survey  of  Chehalis  River ,  Washington,  up  to  MorUesano,  hy  (he 
removal  of  oars. — Report  dated  March  31,  1908,  is  printed  in  House 
Document  No.  1125,  Sixtieth  Congress,  second  session.  A  plan  for 
improvement  at  an  estimated  cost  of  $50,000  is  presented. 

4.  Preliminary  examination  and  survey  of  BeUingham  Harbor,  WiowA- 
ington. — Reports  dated  April  27,  1907,  and  March  26,  1908,  respec- 
tively, are  printed  in  House  Document  No.  1161,  Sixtieth  Congress, 
second  session.  A  plan  for  improvement  at  an  estimated  cost  or 
$92,250  is  presented. 

6.  Preliminary  examinaiion  and  survey  of  Sicagit  River,  Washington, 
up  to  Sedro  WooUey, — Reports  dated  April  15,  1907,  March  31,  1908, 
and  November  3,  1908,  respectively,  are  printed  in  House  Document 
No.  1188,  Sixtieth  Congress,  second  session.  A  plan  for  improvement 
at  an  estimated  cost  of  $100,000  is  presented. 

RIVER  AND  HARBOR  IMPROVEMENTS  IN  THE  DISTRICT  OF  HAWAII. 

This  district  was  in  the  charge  of  Capt.  C.  W.  Otwell.  Corps  of 
Engineers,  to  November  12,  1908,  and  of  Maj.  E.  E.  Winslow.  Corps 
of  Engineers,  since  that  date.  Division  engineer,  Lieut.  Col.  John 
Biddle,  Corps  of  Engineers. 

1.  Pearl  Harbor,  Hawaii, — For  history  and  project,  see  pa^e  3433 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1901.  No  work 
was  done  during  tnis  year.    The  expenditures  were  for  telegrams  and 
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rubber  stamp.  ^  There  is  no  commerce  yet  in  this  harbor;  no  further 
funds  are  required. 

July  1,  1908,  balance  unexpended $452.66 

Jiine  30, 1909,  amount  expended  during  the  fiscal  year,  for  maintenance  ol 
improvement 29.60 

June  30,  1909,  amount  carried  to  the  surplus  fimd 423.06 

(See  Appendix  X  X  1.) 

g.  Honolulu  Harbor,  Hawaii. — This  harbor  is  situated  on  the  south 
coast  of  the  island  of  Oahu.  The  entrance  channel,  through  a  coral 
reef,  and  the  harbor  proper,  were  dredged  from  time  to  time  by  the 
.monarchical,  republican,  and  territorial  governments  of  Hawaii  prior 
to  July  1,  1904.  On  this  date  there  existed  an  entrance  channel 
having  a  minimiun  width  of  about  200  feet  and  a  depth  of  about  35 
feet  at  mean  low  water.  The  harbor  proper  had  a  general  width  of 
900  feet.  The  water  for  about  200  feet  immediately  along  the 
wharves  had  a  depth  of  from  30  to  32  feet.  Elsewhere  there  was  only 
about  27  feet  at  low  water.  The  bend  at  the  light-house  point  was  so 
sharp  as  to  make  it  somewhat  difficult  for  large  vessels  to  make  the  turn. 

Work  on  the  present  project  was  begun  under  an  appropriation 
by  the  river  and  harbor  act  of  March  3,  1905,  in  accordance  with  a 
general  plan  printed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905)  page  2564,  but  the  project  as  specifically  adopted  by  the 
river  and  narbor  act  of  March  2,  1907,  is  printed  in  House  Document 
No.  332,  Fifty-ninth  Congress,  second  session.  It  provides  for  an 
entrance  channel  400  feet  wide  and  35  feet  deep  at  mean  low  water 
from  deep  water  at  the  entrance  to  the  light-house  point,  for  easing 
the  curve  at  the  junction  of  the  entrance  channel  and  the  inner 
harbor  by  cutting  off  the  light-house  point,  and  for  enlarging  the 
harbor  proper  so  that  it  will  have  a  general  width  of  1,200  reet  and 
a  depth  or  35  feet  at  mean  low  water,  at  an  estimated  cost  of 
$028,894.60. 

Between  March  3,  1905.  and  May  27,  1908,  $800,000  have  been 
appropriated  for  work  imaer  the  approved  project,  or  about  49  per 
cent  of  the  estimated  cost  of  work  under  that  project. 

Work  under  the  above  appropriations  was  stopped  by  practical 
exhaustion  of  funds,  on  December  15,  1908.  The  following  has  been 
accomplished: 

Dreaging  entrance  channel,  removing  light-house  point,  and  the 

Sartial  widening  of  the  harbor  proper.  All  this  dreaging  was  to  a 
epth  of  35  feet  at  mean  lower  low  water,  a  total  of  1,910,023  cubic 
yards  having  been  excavated.  The  completion  of  the  adopted  proj- 
ect is  urgently  required  by  conmiercial  interests. 

On  June  30,  1909,  the  sum  of  $794,838.79  had  been  expended,  no 
part  of  which  was  for  maintenance. 

From  July  1,  1908,  to  the  cessation  of  work  on  December  15,  1908. 
208,106  cubic  yards  of  material  were  removed  from  the  harbor  and 
deposited  on  shore.  A  careful  siu^ey  was  later  made  of  the  condi- 
tion of  the  harbor.  This  survey  showed  shoaling  to  have  taken  place 
at  the  following  points:  A  general  shoaling  throughout  the  entrance 
channel;  a  noticeable  shoalmg  in  the  Nuuanu  slip  at  the  head  of  the 
harbor;  a  slight  shoaling  in  front  of  the  wharves  of  the  naval  station; 
and  very  slight  shoaling  in  a  few  other  localities. 

The  maintenance  of  this  harbor  was  provided  for  by  the  act  of 
March  3,  1909,  in  accordance  with  estimate  of  the  Chief  of  EJngineers, 
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which  was  printed  in  House  Document  No.  1462,  Sixtieth  Congress, 
second  session. 

The  approved  project  is  about  49  per  cent  completed.  On  Jime  30, 
1909,  there  was  a  minimum  depth  in  the  entrance  channel  of  about  33 
feet;  within  the  harbor  proper  there  was,  outside  of  harbor  lines,  a  gen- 
eral depth  of  35  feet.  The  normal  tidal  oscillation  is  about  2  feet. 
The  head  of  navigation  is  the  head  of  the  harbor,  about  2  miles  from  the 
Light-House  Department  buoys  marking  the  entrance  to  the  harbor. 

The  commerce  between  this  port  and  ports  not  in  the  Hawaiian 
Islands,  for  the  calendar  year  1908,  amounted  to  approximately 
600,000  tons,  valued  at  $41,562,840.  The  commerce  with  other 
ports  of  the  Hawaiian  Islands  amounted  to  320,158  tons,  valued  at 
about  $22,000,000. 

What  effect  the  improvement  of  the  harbor  has  had  upon  freight 
rates  can  not  be  stated,  but  vessels  are  now  able  to  enter  and  leave 
the  harbor  with  their  full  load  draft. 

Should  additional  appropriations  be  made  for  this  harbor,  it  is 
proposed  to  expend  the  funds  in  widening  the  harbor  in  pursuance 
witn  the  approved  project,  so  as  to  make  it  possible  for  vessels  to  enter 
and  leave  at  all  hours  of  the  day  and  night,  instead  of  by  daylight 
only,  as  at  present. 

July  1,  1908,  balance  unexpended 1368,396.35 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      363,227.14 

July  1,  1909,  balance  unexpended o  5, 169.  21 

July  1,  1909,  outstanding  liabilities .50 

July  1,  1909,  balance  available o  5, 168. 71 

Amount  (estimated)  required  for  completion  of  existing  project 828, 894. 60 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  works  of  improvement  and  for  maintenance,  exclusive  of 
the  balance  unexpended  July  1,  1909 500, 000. 00 

Submitted  in  compliance  wiui  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  X  2.) 

S.  Reclamation  of  Quarantine  hland,  Honolulu,  Hawaii. — For  his- 
tory and  project,  see  page  853  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1908.  No  work  was  done  during  this  year.  The  ex- 
penditures were  in  payment  of  outstanding  liabiUties. 

At  the  close  of  the  fiscal  year  the  sum  of  $20,000  had  been  expended, 
exhausting  the  appropriation.  No  part  of  this  expenditure  was  for 
maintenance. 

For  commercial  statistics,  see  report  for  Improving  Honolulu  Har- 
bor, Hawaii. 

July  1, 1908,  balance  unexpended $2. 75 

June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improvement. .    2. 76 

(See  Appendix  X  X  3.) 

4-  Harbor  at  HUo,  Hawaii, — Hilo  Bay  is  practically  a  deep  open 
roadstead,  protected  to  a  limited  extent  by  Blonde  reef,  but  other- 
wise exposed  through  the  angle  formed  by  lines  drawn  from  Hilo 
town  to  Kanaha  and  Keokea  points — that  is,  from  about  north  to 

a  In  addition  to  this  balance  the  sum  of  $25,000  Is  made  available  by  the  river  and  harbor  act  of  March  8, 
1909,  but  not  yet  allotted. 

Digitized  by  \^UU*^lC 


896  BEPORT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  B.  ABMY. 

north  74°  east  (magnetic).  Strong  northeasterly  trade  winds  prevail 
most  of  the  time.  These  winds  cause  a  choppv  sea  outside  of  Hilo 
Bay  and  considerable  swell  in  the  bay,  which  at  times  makes  it 
unsafe  for  ships  to  lie  at  the  existing  wharves  and  renders  loading 
and  unloading  in  the  bay  difficult.  The  heaviest  seas,  however, 
come  from  the  north  during  northerly  and  northwesterly  storms, 
and  during  this  weather  it  is  often  impossible  for  ships  to  lie  at  the 
wharves  or  even  work  in  the  bav. 

The  present  project,  adopted  bv  Congress  March  2,  1907,  consists 
in  constructing  a  rubble  mound  breakwater  along  Blonde  reef  to  a 
point-  on  shore  about  6,000  feet  east  of  Cocoanut  Island,  at  an  esti- 
mated cost  of  $1,700,000,  as  stated  in  House  Document  .No.  407, 
Fifty-ninth  Congress,  second  session. 

As  authorized  in  the  act  of  March  2,  1907,  the  project  as  originaUy 
stated  in  the  above-mentioned  House  document  has  been  modified 
in  a  manner  recommended  on  pa^e  16  of  the  House  document  by 
the  elimination  of  the  third,  or  shore,  arm  of  the  breakwater  and 
the  extension  of  the  middle  arm  of  the  breakwater  to  the  shore. 

For  map,  see  page  2316  of  the  Annual  Report  of  the  Chief  of 
Ei^ineers  for  1908. 

Between  March  2,  1907,  and  March  4,  1909,  $400,000  has  been 
appropriated  for  work  under  the  approved  project,  or  about  23  per 
cent  of  the  estimated  cost  of  the  work  under  that  project.  Under 
a  continuing  contract  the  actual  construction  of  the  breakwater 
was  commenced  on  September  12,  1908,  and  on  June  30,  1909,  a 
total  of  31,507  tons  of  stone  had  been  placed,  making  a  total  of  766 
feet  of  completed  breakwater. 

On  June  30,  1909,  the  sum  of  $71,000.86  had  been  expended,  all 
on  the  present  project,  and  no  part  being  for  maintenance. 

The  approvea  project  is  about  4  per  cent  completed. 

The  commerce  of  this  port  for  the  calendar  year  1908  was  valued 
at  more  than  $16,000,000,  and  amounted  to  more  than  184,000  tons. 

Work  on  this  improvement  has  not  been  carried  far  enough  to 
have  any  effect  on  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  in  the  fiscal  year  1911  to  continuing  the  work  of  con- 
structing the  breakwater.  The  additional  work  proposed  is  necessary 
to  make  the  improvement  available. 

July  1,  1908,  balance  unexpended $298,274.87 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 .      100, 000. 00 

398,274.87 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment          69,275.73 

July  1,  1909,  balance  unexpended 328,999.14 

July  1,  1909,  outstanding  liabilities 573.00 

July  1,  1909,  balance  available 328,426.14 

July  1 ,  1909,  amount  covered  by  imcompleted  contracts 301, 355. 44 

Amount  (estimated)  required  for  completion  of  existing  project 1, 300, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

'    '      of  the  br 


30,  1911,  for  works  of  improvement,  exclusive  of  the  balance  unex- 
pended July  1,  1909 

luomitted  in  compliance  wit 
June  4,  1897. 

(See  Appendix  X  X  4.) 


pended  July  1,  1909 600,000.00 

Suomitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4,  1897. 
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RIVER  AND  HARBOR  IMPROVEMENT  IN  THE  DISTRICT  OF  PORTO  RICO. 

This  district  was  in  the  charge  of  Mai.  Charles  L.  Potter,  Corps  of 
Engineers.  Division  engineer,  Col.  D.  W.  Lockwood,  Corps  of 
En^^ers. 

Harbor  at  8am,  Jvxm,  Porto  Rico. — ^This  harbor  has  a  large  area, 
but^  prior*  to  work  under  the  existing  project,  a  small  portion  had 
sufficient  depth  for  modem  shipping.  With  the  exception  of  a 
small  area  in  the  bend  around  La  Pimtilla,  which  had  a  depth  of  30 
feet,  the  available  depths  varied  from  20  to  30  feet.  All  of  these 
depths  are  referred  to  mean  low  water.  The  usual  range  between 
high  and  low  water  is  about  1  foot.  The  existing  project  adopted  by 
the  river  and  harbor  act  of  March  2,  1907,  is  to  dredge  an  entrance 
channel  600  feet  wide  from  deep  water  outside  to  a  point  opposite 
Morro  Point;  600  feet  wide  from  there  to  La  Pimtilla,  both  to  oe  30 
feet  deep,  and  both  to  be  widened  where  they  make  the  turn  around 
these  pomts;  and  to  dredge,  east  of  La  Pimtilla.  harbor  areas  amount- 
ing to  398,600  square  yards  to  a  depth  of  30  reet  and  70,200  square 
yards  to  a  depth  of  24  feet,  all  in  accordance  with  House  Document 
No.  914,  Fifty-ninth  Confess,  first  session. 

The  estimated  cost  of  tnis  improvement  is  $767,600,  of  which  th* 
act  of  March  2, 1907,  appropriated  $167,600,  and  authorized  continu- 
ing contracts  for  prosecutmg  the  project  in  the  sum  of  $600,000. 
Of  this  amount  the  sundry  civil  acts  of  May  27,  1908,  and  March 
4,  1909,  appropriated  $220,000  and  $300,000,  respectively,  leaving 
$80,000  to  be  appropriated. 

Ine  amount  expended  on  the  existing  project  up  to  June  30, 1909, 
is  $316,636.64  for  improvement. 

Work  has  been  carried  on  under  continuing  contract  at  a  cost  of 
19  cents  per  cubic  yard  (scow  measurement)  for  soft  material,  and 
$6.80  per  cubic  yard  (place  measurement)  for  coral  rock,  and  under 
supplemental  contract,  entered  into  February  6,  1909,  whereby  the 
contractor  was  granted  permission  to  dump  in  a  remote  portion  of  the 
harbor,  at  a  reduction  in  price  of  6  cents  per  cubic  yard  for  soft 
material  and  30  cents  per  cubic  yard  for  coral  rock,  when  weather 
conditions  were  such  as  to  render  it  unsafe  for  the  scows  to  be  towed 
to  sea. 

There  have  been  removed  during  the  last  fiscal  year  1,025,322  cubic 
yards  of  soft  material  and  8,048  cubic  yards  of  coral  rock.  Of  these 
amoimts  209,259  cubic  yards  of  soft  material  were  dumped  under 
the  supplemental  contract  at  a  saving  in  cost  of  $10,462.95. 

The  result  of  the  work  has  been  to  practically  complete  the  areas 
authorized  east  of  La  Pimtilla  (inner  harbor);  to  nearly  complete 
the  wideijing  of  the  entrance  channel  at  La  Pimtilla — only  a  small 
portion  next  ^  the  point,  consisting  largely  of  coral  rock,  remains ;  and 
to  commence  work  on  the  inner  end  of  the  entrance  channel.  The 
contractor  has  also  done  a  large  amount  of  the  necessary  drilling  on  one 
coral-rock  shoal  at  the  outer  end  of  the  entrance  channel.  Tms  work 
gives  much  relief  in  the  harbor  proper  and  around  the  difficult  turn 
at  La  Pimtilla,  but  the  draft  that  can  be  carried  into  the  harbor  is  still 
limited  to  27  feet  in  the  entrance  channel  which  is  now  being  dredged. 
This  depth  will  accommodate  any  commercial  vessel  entering  San 
Juan  Harbor,  but  they  need  more  width,  which  the  project  will  amply 
provide. 
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No  work  was  done  by  the  United  States  prior  to  this  project, 
but  some  dredging  was  done  by  the  Spanish  Government. 

The  amount  estimated  that  caji  be  profitably,  expended  for  works 
of  improvement  during  the  fiscal  year  ending  June  30,  191 1,  will  be 
expended  in  continuing  dredging  under  the  contract,  which  work  is 
necessary  to  make  the  improvement  available.  In  the  eighteen 
months  between  the  completion  of  the  inner  harbor  and  finai  com- 
pletion of  the  contract  there  will  imdoubtedly  be  some  fill,  espe- 
cially around  La  Pimtilla.  When  the  contractor  removes  his  plant, 
there  will  be  nothing,  left  nearer  than  the  United  States  or  Cuba  that 
can  handle  such  work,  and  any  fill  which  may  occur  meantime 
should  be  removed  before  the  plant  gets  away;  hence  the  S20,000 
for  maintenance. 

Commercial  statistics,  as  given  in  the  appendix,  were  furnished  by 
the  custom  officials  in  San  Juan,  and  are  given  in  money  value  only. 

July  1, 1908,  balance  unexpended |303,34L25 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 300, 000. 00 

603,34L25 
June  30, 1909,  amo^int  expended  during  fiscal  year,  for  works  of  improve- 
ment      241,477.79 


July  1, 1909,  balance  unexpended ; 361,863.46 

July  1, 1909,  outstanding  liabilities 48,  OOa  00 

July  1, 1909,  balance  available 313,863.46 

July  1, 1909,  amount  covered  by  uncompleted  contracts 313, 863. 46 

Amount  (estimated)  required  for  completion  of  existing  project 80, 000. 00 

Amoimt  that  can  be  profitably  expended  in  fiscal  year  ending  Jime  80, 
1911,  exclusive  of  tne  balance  unexpended  July  1, 1909: 

For  works  of  improvement 180,000.00 

For  maintenance  of  improvement 20, 000. 00 

ioo,ooaoo 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  Y  Y.) 

THE  BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORa 

Section  3  of  the  river  and  harbor  act  of  June  13.  1902,  provided  for 
the  organization,  in  the  Office  of  the  Chief  of  Engineers,  bv  detail 
from  time  to  time  from  the  Corps  of  Engineers,  of  a  BoarcT  of  five 
engineer  officers,  whose  duties  shall  be  fixed  by  the  Chief  of  Engineers, 
and  to  whom  shall  be  referred  for  consideration  and  recommendation, 
in  addition  to  any  other  duties  assigned,  so  far  as  in  the  opinion  of 
the  Chief  of  Engineers  may  be  necessary,  all  reports  upon  examina- 
tions and  surveys  provided  for  by  Congress,  and  aD  projects  or 
changes  in  projects  for  works  of  river  and  harbor  improvement  there- 
tofore or  thereafter  provided  for.     It  is  further  the  duty  of  the  Board, 
upon  request  to  the  Chief  of  Engineers,  by  the  Committee  on  Com- 
merce of  the  Senate,  or  the  Committee  on  Kivers  and  Harbors  of  the 
House  of  Representatives,  in  the  same  manner  to  examine  and  report 
through  the  Chief  of  Engineers  upon  any  projects  heretofore  adopts 
by  the  Government  or  uoon  which  appropriations  have  been  made, 
and  to  report  upon  the  aesirabiUty  of  continuing  the  same  or  upon 
any  modifications  thereof  which  may  be  deemed  desirable.    TTiis  pro- 
vision of  the  law  was  extended  by  act  of  Mardi  3, 190§,  tjO^ffj^Vf^®  ^® 
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Board,  upon  request  of  the  committees  of  Congress  specified  above,  to 
examine  and  review  surveys  as  well  as  projects  provided  for  by  acts  or 
resolutions  prior  to  the  river  and  harbor  act  or  June  13,  1902,  and  it 
was  further  modified  by  the  act  of  March  2, 1907,  to  include  considera- 
tion of  any  examination  or  survey  made  pursuant  to  any  act  or  reso- 
lution of  Congress. 

Section  13  of  the  act  of  March  3,  1909,  increased  the  scope  of 
preliminary  examinations  and  surveys  by  providing  that  every  re- 
port therem  ordered  shall  contain  such  data  as  it  may  be  practicable 
to  secure  r^arding  (first)  the  establishment  of  terminal  and  transfer 
facilities,  (second)  the  development  and  utilization  of  water  power 
for  industrial  and  commercial  purposes,  and  (third)  such,  other  sub- 
jects as  may  be  properl;^  connected  with  such  project.  It  further 
provided  that  the  investigation  and  study  of  these  questions  may, 
upon  review  by  the  Boani,  ''when  called  for  as  now  provided  by 
law,  be  extended  to  any  work  of  improvement  now  under  way  and 
to  any  locaUty  the  examination  and  survey  of  which  has  heretofore 
been,  or  may  hereafter  be,  authorized  by  Congress."  Section  6  of 
the  same  act  requires  the  Board  to  pass  upon  all  modifications  in 
plan  and  location  involved  in  the  reconstruction  of  any  lock,  canal, 
canalized  river,  or  other  work  for  the  use  and  benefit  of  navigation, 
for  which  expenditures  are  authorized  by  that  section.    • 

During  the  past  fiscal  year  the  Board  was  composed  of  the  following 
oflScers  of  the  Corps  of  Engineers:  Col.  D.  W.  Lockwood;  Col.  John 
G.  D.  Knight,  from  October  21,  1908;  Col.  R.  L.  Hoxie,  to  July  14. 
1908;  Col.  Smith  S.  Leach,  from  July  9  to  September  16,  1908,  and 
from  March  31,  1909-  Lieut.  Col.  W.  C.  Langfitt,  from  September 
16,  1908;  Maj.  H.  C.  Newcomer,  from  December  21,  1908,  to  March 
31,  1909;  Maj.  E.  Eveleth  Wmslow,  to  October  21,  1908;  Maj. 
Spencer  Cosby,  from  July  14  to  December  21, 1908;  and  Maj.  William 
J.  Barden. 

Under  the  provisions  of  the  acts  of  March  2,  1907,  and  March  3, 
1909,  all  reports  submitted  in  compliance  with  those  acts  have  been 
referred  to  the  Board  for  consideration  and  recommendation;  in 
addition,  a  niunber  of  subjects  have  been  presented  to  it  for  report 
in  accordance  with  resolutions  of  the  Committee  on  Rivers  and 
Harbors  of  the  House  of  Representatives,  and  the  Committee  on 
Commerce  of  the  Senate.  The  reports  rendered  by  the  Board  from 
time  to  time  in  response  to  legislative  action  have  been  duly  presented 
to  (Congress.  Diumg  the  year  the  Board  also  gave  consideration  to 
a  niunber  of  other  matters  referred  to  it  by  the  Chief  of  Engineers, 
U.  S.  Army,  for  its  views  and  recommendations. 

Details  of  the  operations  of  the  Board  during  the  past  fiscal  year 
will  be  foimd  in  Appendix  Z  Z. 

SEAGOING  HYDRAULIC  DREDGES. 

There  are  now  24  seagoing  hydraulic  dredges  owned  and  operated 
by  the  United  States,  and  the  following  statement  has  been  prepared, 
showing  in  tabular  form  certain  data  in  regard  to  each  dredge  and  the 
work  accomplished  by  it  during  the  past  year.  In  estimating  the  cost 
per  cubic  yard  of  material  removed  no  allowance  was  made  for  a  pro- 
portionate share  of  oflSce  expenses  or  for  depreciation,  but  includes 
cost  of  all  repairs  and  field  supervision. 
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EXAMINATIONS.   SURVEYS,   AND   CONTINGBNOIES   OF   RIVERS   AND 

HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors* 
an  appropriation  of  $350,000  should  be  made,  as  follows: 

For  examinations,  surveys,  and  contingencies,  and  for  incidental 
repairs  for  rivers  and  harbors  for  which  there  may  be  no  special  ap- 
propriation; for  expenses  connected  with  the  inspection  of  bridges 
or  other  structures  reported  as  obstructions  to  navigation,  with  flie 
service  of  notices  and  holding  of  hearings  when  reouired  in  such 
cases,  with  the  location  of  harbor  lines  under  the  act  of  March  3, 1899, 
and  with  the  examinations  and  reports  by  oflScers  of  the  Corps  of 
Engmeers,  and  by  boards  of  engineers  upon  plans  and  sites  for  bndges 
or  other  structures  authorized  oy  law  to  be  built,  and  upon  bills  au- 
thorizing bridges  or  other  structures,  reports  upon  which  may  be 
called  for  by  Congress;  and  for  other  expenses  connected  with  the 
performance  of  the  duties  which  are,  or  may  be,  imposed  by  law  upon 
the  W^ar  Department  in  the  protection  and  preservation  of  the  naviga- 
ble waters  of  the  United  States. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Capt.  Aaron 
Ward,  U.  S.  Navy. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  Jime  29,  1888,  entitled  ''An  act  to  prevent 
obstructive  and  mjurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City,  by  dumping  or  otherwise,  and  to  punish 
and  prevent  such  offenses."  This  act  has  been  amended  by  section  3 
of  the  act  of  August  18, 1894,  entitled  "An  act  making  appropriations 
for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  otherpurposes,"  by  which  amendment 
the  functions  and  powers  of  the  officer  have  been  greatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act.  The  fimctions  and  powers  of  the  supervisor  have 
been  further  extended  by  section  8  of  act  of  Congress  approved  May 
28,  1908,  entitled  ''An  act  to  amend  the  laws  relating  to  navigation, 
and  for  other  purposes." 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by 
the  act,  imder  the  direction  of  the  Secretary  of  War.  On  May  23, 
1889,  the  Secretary  of  War  directed  that  all  communications  in  con- 
nection with  these  duties  should  be  addressed  to  him  through  this 
office,  and  on  February  1,  1890,  he  further  directed  that  the  powers 
conferred  upon  him  by  the  act  should  be  exercised  through  the  Chief 
of  Engineers. 

The  report  of  Captain  Ward  for  the  past  fiscal  year  is  submitted 
herewith  as  Appendix  AAA. 

EstiTnaies  for  the  fiscal  year  ending  June  SO,  1911, — ^The  estiiHates 
of  funds  recjuired  for  this  service  for  the  fiscal  year  ending  June  30, 
1911,  are  given  in  the  above-mentioned  report,  as  follows: 

For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses  of 

office $10,260.00 

For  pay  of  crews  and  maintenance  of  patrol  fleet 75, 000. 00  , 

For  renewing  engines  and  boilers  of  steam  tng  Vigilant 15, 000. 00 

Total 100,260.00        \ 
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CALIFORNIA    DEBRIS    COMMISSION. 

Unrestricted  mining  by  the  hydraulic  process  in  Califomia  resulted 
in  enormous  quantities  of  d6bns  being  washed  down  into  the  rivers 
and  natural  water  coxurses  draining  the  western  slopes  of  the  Sierras. 
Later  on  hydraulic  mining  was  practically  prohibited  by  the  decisions 
of  the  courts  on  account  of  injury  to  streams  and  the  aajacent  private 
land. 

The  act  of  Congress  ap])roved  March  1,  1893,  created  the  Califor- 
nia Debris  Commission;  stipulating  that  the  conmiission  should  con- 
sist of  three  officers  of  the  Corps  of  Engineers,  appointed  by  the 
President  with  the  conciurrence  of  the  Senate.  The  same  act  pre- 
scribed the  duties  of  the  commission,  which  are,  first,  the  regulation 
of  hydraulic  mining  in  the  territory  drained  by  the  Sacramento  and 
San  Joaquin  river  systems,  so  that  mining  by  that  method  may  be 
resiuned  and  carried  on  without  injury  to  other  interests  in  the  State, 
and.  second,  to  mature  and  adopt  plans  to  improve  the  navigability 
of  tne  above-mentioned  rivers,  to  protect  same  from  damage  due  to 
mining  d6bris,  and  to  afford  relief  thereto  in  flood  time. 

Regulation  of  hydraulic  mining. — ^Up  to  June  30,  1909,  the  com- 
mission received  852  applications  for  permits  to  mine  by  the  hydraulic 
process  under  the  restrictions  imposed  by  the  act  of  Congress  of 
March  1, 1893,  and  granted  permits  in  cases  where  means  for  properly 
impoimoing  the  d6bris  were  provided  by  the  applicants. 

improvement  and  protection  of  rivers  and  flood  control. — ^The  Yuba 
River,  a  tributary  or  the  Feather,  which  in  turn  is  a  tributary  of  the 
Sacramento  River,  was  the  first  selected  for  treatment,  this  stream 
being  more  fiUed  with  debris  and  carrying  more  detritus  than  all  the 
other  tributaries  of  the  Sacranlento  combined.  The  general  project 
for  the  treatment  of  the  Yuba  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  part  8,  page  5030.  The  estunated 
total  cost  of  this  project  was  placed  at  $800,000.  It  was  adopted  by 
act  of  Confess  approved  June  13,  1902.  The  estimated  total  cost 
of  the  project  has  been  appropriated — $400,000  by  Congress  and 
$400,000  bv  the  legislature  of  Califomia,  the  appropriations  by  Con- 
gress stipulating  that  one-half  the  cost  of  the  work  should  be  paid  by 
the  State  of  Caufornia. 

The  Yuba  River  project  contemplates  holdinjg  the  great  quantities 
of  mine  debris  now  m  that  stream  and  tributaries,  to  prevent  it  from 
being  carried  down  into  the  Feather  and  Sacramento  rivers,  this  to 
be  accomplished  by  restraining  barriers,  or  dams,  across  the  bed  of 
the  Yuba,  by  a  settling  basin  adjoining  the  river  on  the  south,  and 
by  training  walls  below. 

The  amoimt  expended  by  the  United  States  on  the  existing  project 
for  the  work  in  the  Yuba  River  up  to  June  30, 1909,  was  $297,745.27. 
These  expenditures  were  prindpaJly  in  payment  of  one-half  the  pur- 
chase pnce  of  upward  or  10,000  acres  of  land;  in  payment  of  one- 
half  the  cost  of  the  construction  of  portions  of  barriers,  or  dams,  in 
Yuba  River,  known  as  Nos.  1  and  2;  of  one-half  the  cost  of  excava- 
ting a  flood-overflow  channel  through  the  promontory  on  Yuba  River 
known  as  Daguerre  Point;  of  one-Iudf  the  cost  of  constructing  a  por- 
tion of  the  proposed  training  walls  to  confine  the  flow  of  Yuba  River 
below  Daguerre  Point:  and  of  one-half  the  cost  of  constructing  a  por- 
tion of  the  proposed  afibris-settling  basin  on  the  south  side  of  i  uba 
River  in  the  vicinity  of  Daguerre  roint.  .    , ,, .,  Ar> 
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The  expenditures  during  the  past  fiscal  year  were  in  payment  of 
one-half  the  cost  of  constructing  portions  of  the  training  walls  and 
portions  of  the  proposed  d6bns-6ettling  basin  in  the  vicinity  of 
Damierre  Point. 

m  a  special  report  dated  June  30,  1907  (submitted  to  comply  with 
sections  5,  6,  ana  7  of  the  act  of  Confess  of  March  1,  1893),  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1907,  pages  2262- 
2269,  the  commission  estimated  that  the  restraining  worlm  already 
constructed  and  remaining  to  be  built  under  the  present  project  for 
the  treatment  of  Yuba  Kiver  would  provide  capacity  for  storing 
60,000,000  cubic  jrards  of  debris  in  that  stream.  The  commission 
stated  in  this  special  report,  however,  that  dredging  was  considered 
the  most  feasible  method  to  meet  the  reqiiirements  or  all  the  interests 
involved — navigation,  protection  from  flood  overflow,  better  drain- 
age, and  disposS  and  control  of  debris  in  the  Sacramento  and  Feather 
nvers,  and  submitted  an  estimate  of  $800,000  for  beginning  this  work. 
This  estimate  was  submitted  by  the  commission  with  the  provision 
that  one-half  should  be  appropriated  by  the  State  of  California.  The 
State  of  California  on  March  1,  1909,  appropriated  $400,000  for  this 
purpose  with  the  stipulation  that — 

Sec.  2.  This  act  shaU  become  operative  only  upon  condition  that  the  Government 


States  for  such  work. 

The  appropriation  made  by  the  State  of  California  also  contains 
the  provision  that  '*the  whole  of  such  amoimts  appropriated  by  the 
Congress  of  the  United  States  and  by  the  State  or  California  shall 
be  expended  imder  the  direction  of  the  Secretary  of  War  and  the 
supervision  of  the  Chief  of  Engineers." 

The  conunission  reports  that  from  surveys  made  and  from  other 
survevs  soon  to  be  completed  data  wiU  be  available  for  use  in  prepar- 
ing, (luring  the  ensuing  year,  a  project  for  thorough  control  of  the 
rivers  at  aU  stages. 

The  maintenance  of  navigation  on  the  Sacramento  and  San  Joaquin 
river  systems  is  important.  Upward  of  1,000,000  tons  of  freight  and 
300,000  passengers  are  carried  annually  by  vessels  of  all  classes  plying 
the  Sacramento,  San  Joaauin,  Mokelunme,  and  Feather  rivers.  Tlie 
freight  consists  principally  of  grain,  mill  stuffs,  lumber,  g^roceries, 
fruit,  vegetables,  and  general  merchandise,  and  is  carried  prmcipaUy 
on  barges  towed  by  steamboats  and  on  scow-schooners.  About  45 
steamboats,  many  barges,  launches,  and  scow-schooners  are  engaged 
in  this  trade. 

Much  of  the  fertile  country  along  the  Sacramento  and  San  Joaquin 
rivers  is  without  railroad  transportation,  owing  to  the  expense  and 
difficulties  of  the  construction  and  maintenance  of  railroads  in  a  low- 
land country  which  is  subject  to  more  or  less  widespread  floods  an- 
nually. These  fertile  lands,  great  areas  of  which  are  under  a  high 
state  of  cultivation,  are  protected  ordinarily  from  overflow  by  ex- 
tensive levee  systems,  constructed  and  maintained  at  ^reat  expense, 
and  the  rivers  are  in  many  cases  the  only  means  of  transporting 
freight  and  passengers  to  and  from  most  of  this  country.  The  lower 
rates  by  river  to  some  points  which  can  also  be  reached  by  railroads 
are  in  some  cases  met  by  the  latter. 
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The  following  statement  shows  the  present  condition  for  purposes 
of  navigation  of  the  three  principal  streams  comprising  the  Sacra- 
mento and  San  Joaquin  river  systems: 


Sacraziiento  Riv«r. 


Featber  River. 


San  Joaquin  River. 


Mazimnm  draft  that 
can  be  carried  at  low 
water. 


Head  of  navlgatlOD 

Length   of   navigable 
portions. 


San  Frandsoo  to  Sacra* 
mento,  7  feet;  Sacra- 
mento to  Colusa,  4  to  6 
feet;  Colosa  to  Red 
Bluff,  2  to  2^  feet 

Red  Bluff 


Mouth  to  Sacramento,  61 
miles;  mouth  to  Colusa. 
152  miles:  mouth  to  Red 
Bluff,  26^  miles. 


Mouth  of  river  to 
Marysville,  1  to  2 
feet. 


Marysville 

Mouth  to  MarysviUe, 
80  miles. 


Mouth  of  river  to  Stock- 
ton, 6  feet;  Stockton  to 
Firebaugh,  a  few 
inches. 

Stockton     (Firebaugh,     4 

months  in  year). 
Mouth     to     Stockton,  60 

miles;    mouth   to    Fire- 

baugh,  200  miles. 


More  extended  information  concerning  navigation,  flood  control, 
and  the  mine  debris  question  in  and  alon^  the  Sacramento  and  San 
Joaquin  rivers  and  their  tributaries  may  be  found  in  the  document 
and  reports  referred  to  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1908  (pt.  1,  p.  861),  and  in  House  Documents  Nos.  1123  and  1124, 
Sixtieth  Congress,  second  session. 

The  members  of  the  commission  during  the  past  fiscal  year  were 
the  following  oflScers  of  the  Corps  of  Engineers,  U.  S.  Army:  Laeut. 
Col.  John  Biddle;  Maj.  C.  H.  McKinstnr,  to  June  7, 1909;  Capt.  Thos. 
H.  Ja^on;  and  First  Lieut.  Charles  T.  Leeds,  since  June  7,  1909. 

The  appended  monej^  statement  for  appropriation  for  restraining 
mine  dfibris  in  CaUfomia  includes  only  runds  appropriated  by  Con- 

gress,  and  does  not  include  funds  appropriated  oy  the  legislature  of 
alifomia. 

APPROPRIATION  FOR  EXPENSES  OF  OAUTORNIA  DEBRIS  COHMIS8ION,  1909. 

July  1,  1908,  amount  appropriated  by  act  of  Congress  approved  May  27, 

1908 $15,000.00 

June  30, 1909,  amount  expended  during  fiscal  year o  13, 124. 86 

July  1,  1909,  balance,  unexpended 1,875.15 

July  1, 1909,  outstanding  liabilities 1,825.15 

July  1, 1909,  balance  reverting  to  Treasury 50. 00 

APPROPRIATION  FOR  EXPENSES  OF  CALIFORNIA  Dl^BRIS  COHMI8SION,  1910. 

Amount  appropriated  by  act  of  Congress  approved  March  4,  1909 $15, 000. 00 

Amount  (estimated)  required  for  expenses  of  the  California  Debris  Com- 
mission during  the  fiscal  year  ending  June  30,  1911,  in  regulating  hy- 
draulic mining  operations  in  the  State  of  California,  making  examina- 
tions and  surveys  for  improvement  of  navigation,  control  and  disposition 
of  mine  debris,  and  control  of  flood  waters  as  required  by  the  act  of  Con- 
gress approved  March  1,  1893 16,000.00 

o  In  addition  there  was  expended  during  the  year  $2.09  from  appropriation  for  fiscal 
year  1907  and  $1,142.75  from  appropriation  for  fiscal  year  1908. 
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AFPROPSLtnON  VOB  BB8TRAININO  lONB  Dl^BBIB  IN  CALIFORNIA. 

July  1, 1908,  balance  unexpended $132,042.54 

Amount  received  fromaales 503.78 

132,546.32 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       29,659.81 

July  1, 1909,  balance  unexpended 102,886.51 

July  1, 1909,  outstanding  liabilities  payable  by  United  States 9,  ^5. 60 

July  1, 1909,  balance  available 92,930.91 

July  1, 1909,  amount  of  United  States  funds  covered  by  uncompleted  con- 
tracts         7,043.38 

(See  Appendix  B  B  B.) 

EXAMINATION  OF  MISSISSIPPI  RIVER  WITH  A  VIEW  TO  PROVIDING 
AND  MAINTAINING  A  NAVIGABLE  CHANNEL  14  FEET  DEEP  AND  OF 
SUITABLE  WIDTH  FROM  ST.  LOUIS  TO  THE  MOUTH. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907, 
a  commission  has  been  appointed  to  examine  the  Mississippi  Birer 
below  St.  Louis  and  report  upon  the  practicabihty  and  desirability  of 
constructing  and  maintaining  a  navigable  channel  14  feet  deep  and  of 
suitable  width  from  St.  Louis  to  the  mouth  of  the  river  either  by 
open-channel  improvement  or  by  a  canal  or  canals  for  part  of  said 
route.  The  conmiission  is  also  required  by  the  act  to  consider  in 
this  connection  the  survey  of  a  proposed  waterway  from  Chicago  to 
St.  Louis  heretofore  reported  upon  (see  H.  Docs.  No.  263,  59th  Cong., 
1st  sess.,  and  No.  437.  59th  Cong.,  2d  sess.),  and  also  to  report  upon 
any  water  power  whicn  may  be  created  in  the  said  section  of  the  Mis- 
sissippi River  below  St.  Louis,  as  well  as  in  the  proposed  waterway 
from  Chicago  to  St.  Louis,  and  what  steps,  if  any,  should  be  taken  to 
cause  the  cost  of  improvement  to  be  defrayed  in  whole  or  in  part  by 
means  of  such  water  power  or  of  lands  which  may  t^  drained  by 
either  of  said  waterways. 

The  members  of  the  commission  are  Col.  W.  H.  Bixby^  Corps  of 
Engineers,  president,  Mississippi  River  Commission;  Laeut.  Col. 
C.  McD.  Townsend,  Corps  of  Engineers^  Lieut.  Col.  J.  G.  Warren, 
Corps  of  Engineers;  Mr.  Henry  B.  Richardson,  member  of  the 
Mississippi  River  Commission,  and  Mr.  Homer  P.  Ritter,  member 
of  the  Mississippi  River  Commission,  with  Capt.  O.  R.  Lukesh,  Corps 
of  Engineers,  as  recorder. 

Report  dated  March  20, 1909,  was  duly  submitted  and  was  reviewed 
by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law. 
Tne  report  was  transmitted  to  Congress  and  printed  in  House  Docu- 
ment No.  50,  Sixty-first  Congress,  fist  session. 

The  sum  of  $190,000  was  appropriated  by  the  act  to  defray  the 
expense  of  the  survey,  of  which  $177,065.02  had  been  expended  to 
June  30,  1909.  The  expenditure  during  the  year  amounted  to 
$65,040.19. 
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MISSISSIPPI   RIVER  COMMISSION. 

The  Mississippi  River  Commission^  constituted  by  act  of  Congress 
of  June  28,  1879,  is  in  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including 
the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  haroors  for  which  specific  appropriations  nave  been  made, 
with  the  exception  of  the  harbor  of  Vicksburg  and  the  mouth  of 
Yazoo  River.  It  is  also  charged  with  the  survey  of  the  Mississippi 
River  from  Head  of  Passes  to  its  headwaters,  and  with  gauging  the 
river  and  its  tributaries. 

The  river  and  harbor  acts  of  March  3,  1906,  and  March  2,  1907, 
prescribed  that  the  money  therein  appropriated  and  authorized  to  be 
expended  should  be  appUed  to  the  construction  of  suitable  and  neces- 
sary dredge  boats  and  other  devices  and  appUances  and  in  the  main- 
tenance and  operation  of  the  same,  with  the  view  of  ultimately  obtain- 
ing and  maintaining  a  navigable  channel  from  Cairo  down  not  less 
than  250  feet  in  width  and  9  feet  in  depth  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice.  They  also  authorized  allot- 
ments from  such  ninds  in  the  discretion  of  the  Commission  and  upon 
approval  by  the  Chief  of  Engineers,  to  be  applied  to  the  water  courses 
connected  with  the  river  and  the  harbors  upon  it  now  under  the 
control  of  the  Mississippi  River  Commission. 

Act  of  Congress  approved  June  4,  1906,  provides  that  any  funds 
which  have  been,  or  majr  hereafter  be,  appropriated  by  Congress  for 
improving  the  Mississippi  River  between  tne  Head  of  r asses  and  the 
mouth  of  the  Ohio  River^  and  which  may  be  allotted  to  levees,  mav 
be  expended  under  the  direction  of  the  Secretary  of  War,  in  accord- 
ance with  the  plans,  specifications,  and  recommendations  of  the  Mis- 
sissippi River  Commission,  as  approved  by  the  Chief  of  Engineers, 
upon  levees  upon  any  part  of  saia  river  between  the  Head  of  Passes 
and  Cape  Girardeau,  MTo. 

The  act  of  March  2,  1907,  provided  for  prosecution  of  the  work 
under  continuing  contract  and  authorized  expenditures  in  the  sum  of 
$6,000,000  (of  which  $2,000,000  yet  remains  to  be  appropriated),  pro- 
vided that  this  sum  shall  be  used  in  improvement  for  not  less  than 
three  years,  the  work  done  each  year  to  cost  approximately 
$2^0,000. 

The  commissioners  during  the  past  fiscal  y^ar  were  Col.  Wm.  H. 
Bixby,  Corps  of  Engineers,  president;  Col.  Wm.  T.  Rossell,  Corps 
of  Engineers;  Lieut.  Col.  J.  G.  Warren,  Corps  of  Engineers;  Homer 
P.  Ritter,  assistant.  United  States  Coast  and  Geodetic  Survey; 
Robert  S.  Taylor,  J.  A.  Ockerson,  and  Henry  B.  Richardson. 

Capt.  G.  R.  Lukesh,  Corps  of  Engineers,  was  on  duty  as  secretary 
to  the  Commission  to  November  30,  1908,  and  First  Lieut.  C.  H. 
Knight,  Corps  of  Engineers,  since  that  date. 

Estimate  jbr  the  fiscal  year  ending  June  SO,  1911. — ^The' following 
estimate  of  funds  required  for  carrying  on  the  works  imder  its  charge 
for  the  year  ending  June  30, 1911,  is  submitted  by  the  commission: 

For  continuing  the  improvement  of  Mississippi  River  from  Head  of  Passes 
to  the  mouth  of  the  Ohio  River,  including  salaries  and  clerical,  office, 
traveling,  and  miscellaneous  expenses  of  the  Mississippi  River  Com- 
mission  $4,000,000 
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The  estimate  has  been  reduced  m  this  office  to  $2,000,000,  this 
being  the  limit  of  expenditure  at  present  authorized  by  Congress. 

The  report  of  the  commission  on  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1909,  is  submitted  herewith  as 
Appendix  P  P  P  of  this  report. 

PERMANENT  INTERNATIONAL  COMMISSION  OP  THE  CONGRESSES  OF 

NAVIGATION. 

By  act  approTed  June  28,  1902,  Congress  appropriated  the  sum 
of  $3,000  per  year  for  the  support  and  mamtenance  of  the  Permanent 
International  Commission  of  the  Congresses  of  Navigation  and  for 
the  payment  of  the  actual  expenses  of  the  properly  accredited  national 
delegates  of  the  United  States  to  the  meeting  of  the  Congresses  and 
of  the  Commission. 

At  the  beginning  of  the  fiscal  year  the  United  States  was  repre- 
sented on  the  Permanent  International  Commission  of  the  Congresses 
of  Navigation  by  Brig.  Gen.  C.  W.  Raymond,  U.  S.  Army,  retired; 
Mr.  E.  L.  Corthell,  ci^  engineer;  Lieut.  Col.  H.  P.  Hodges,  Corps  of 
Engineers;  Lieut.  Col.  J.  C.  Sanford,  Corps  of  E^ngineers,  and  XIr. 
Jolm  Bogart,  civil  en^neer.  On  the  permanent  executive  committee 
of  that  Commission  it  was  represented  by  General  Ravmond  as  the 
principal  representative  and  Afr.  E.  L.  Corthell  as  tne  substitute. 
The  representation  on  the  Commission  and  on  the  executive  com- 
mittee has  remained  imchanged  during  the  vear.  Colonel  Sanford 
attended  a  meeting  of  the  Commission  held  at  Brussels,  Belgium, 
May  17,  1909;  also  a  meeting  of  the  executive  committee  held  May 
15,  1909,  neither  of  the  regular  members  representing  the  United 
States  being  able  to  be  present. 

The  expenditures  during  the  year  from  the  appropriation  made  by 
Congress  amounted  to  $3,860.50,  and  have  been  for  the  expenses  of  the 
American  Section  in  attending  its  meetings  and  of  the  delegate  to  the 
meeting  of  the  Permanent  International  Commission  of  the  Congresses 
of  Navigation,  for  the  maintenance  of  the  executive  oflSce  of  tiie 
American  Section,  for  the  printing  and  distribution  of  circulars  issued 
hj  the  Section,  and  for  the  support  and  maintenance  of  the  com- 
mission, to  which  the  United  States  contributes  $1,000  per  annum. 

ESTABLISHMENT  OF  HARBOR  LINES. 

Under  authority  given  to  the  Secretary  of  War  in  section  11  of 
the  river  and  harbor  act  approved  March  3,  1899,  harbor  lines  have 
been  established  during  the  past  fiscal  year  at  the  following  localities, 
under  dates  as  indicated : 

East  side  of  Hudson  River,  between  Adams  street  and  Burden  Iron 
Works,  TroV;  N.  Y.,  approved  March  13,  1909;  Red  Hook  Point, 
Brooklyn,  N.  Y.,  mooincation  approved  March  19,  1909;  Arthur 
Kill,  between  Buckwheat  Island  and  Morse  Creek.  N.  J.,  approved 
October  8,  1908;  Delaware  and  Schuylkill  rivers  at  rhiladelphia.  Pa., 
approved  September  4,  1908;  Absecon  Inlet,  Atlantic  Cify,  N.  J., 
approved  January  23,  1909;  Curtis  Bay,  Baltimore  HarlJor,  Md., 
south  side,  approved  May  25,  1909;  Potomac  River  at  Alexandria, 
Va.,  approved  June  1, 1909;  Mobile  River  at  Pinto  Island,  approved 
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February  13,  1909;  Missouri  Riyer  at  Omaha.  Nebr.,  approved  June 
5,  1909:  Mononganela  River  from  Brownsville  near  llock  No.  5  to 
Lock  No.  6,  at  Rices  Landing,  Pa.,  approved  June  6,  1909;  Alle- 
gheny River,  Pennsylvania,  from  Lock  No.  2  to  upper  end  of  Bril- 
uant  Pumping  Station,  modification  approved  September  5,  1908; 
Ohio  River  from  Dam  No.  3,  at  Glen  Osborne,  Pa.,  to  Dam  No.  6, 
near  Rochester,  Pa.,  approved  May  29, 1909;  Muskingum  River  above 
and  below  Lock  ana  Dam  No.  10,  at  Zanesville,  Ohio,  approved  Jime 
26, 1909;  Duluth-Superior  Harbor  in  front  of  Mmnesotaroint,  Minne- 
sota and  Wisconsin,  istpproved  September  21, 1908;  Manitowoc  River 
at  Manitowoc,  Wis.,  approved  July  6, 1908 ;  Liner  Harbor  of  San  Pedro, 
Cal.,  approved  imconditionally  July  29,  1908;  San  Francisco  Bay, 
Califorma,  between  point  San  Pablo  and  Castro  Rocks,  modification 
approved  Ma V  22, 1909;  Swinomish  Slough  at  La  Conner,  Wash.,  ap- 
proved October  9,  1908;  Kahului  Harbor,  Hawaii,  approved  April 
22,  1909. 

RULES  AND  REGULATIONS  GOVERNING  THE  NAVIGATION  OF  CANALS, 

ETC. 

Section  4  of  the  river  and  harbor  act  of  August  18, 1894,  as  amended 
by  section  11  of  the  river  and  harbor  act  of  Jime  13,  1902,  delegates 
to  the  Secretary  of  War  the  duty  of  prescribing  such  rules  and  regu- 
lations for  the  use,  administration,  and  navigation  of  any  or  all  canals 
and  similar  works  of  navigation  that  now  are  or  that  hereafter  may  be 
owned,  operated,  or  maintained  by  the  United  States  as  in  his  judg- 
ment the  pubhc  necessity  may  require;  and  he  is  also  authorized  to 
prescribe  regulations  to  govern  the  speed  and  movement  of  vessels  and 
other  water  craft  in  any  pubhc  navigable  channel  which  has  been  im- 
proved imder  authority  of  Congress  whenever  in  his  judgment  such 
regulations  are  necessary  to  protect  such  improved  channels  from  in- 
jury or  to  prevent  interference  with  the  operations  of  the  United 
States  in  improving  navigable  waters  or  injury  to  any  plant  that  may 
be  emploved  in  such  operations.  Such  rules  and  regulations  have 
been  established  during  the  past  year  for  the  following-named  locaU- 
ties: 

Tampa  and  Hillsboro  bays,  Florida;  Apalachicola  Harbor,  inner 
channel,  Florida;  Southwest  Pass,  Mississippi  River,  La. ;  Port  Arthur 
Ship  Canal,  the  Sabine-Neches  Canal  and  part  of  Taylors  Bayou, 
Texas;  BuflFalo  Bayou,  Texas;  Ihiluth-Superior  Harbor,  Minnesota 
and  Wisconsin;  St.  Clair  River,  Michigan;  Colimibia  and  Willamette 
rivers,  Oregon;  San  Juan  Harbor,  Porfi)  Rico,  channel  leading  to. 

RULES  AND   REGULATIONS   GOVERNING  THE   OPENING   OF   DRAW- 
BRIDGES. 

Section  5  of  the  river  and  harbor  act  of  August  18,  1894,  provides 
that  it  shall  be  the  duty  of  all  persons  owning,  operating,  and  tend- 
ing the  drawbridges  then  built  or  which  might  thereafter  be  built 
across  the  navigable  rivers  and  other  waters  of  the  United  States  to 
open  or  cause  to  be  opened  the  draws  of  such  bridges,  under  such  rules 
and  regulations  as  in  the  opinion  of  the  Secretarv  of  War  the  public 
interests  require,  for  the  passage  of  vessels  and  other  water  craft. 
Such  rules  and  regulations  have  been  established  during  the  past 
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irear  by  the  Secretary  of  War  for  certain  drawbridges  over  the  f ok 
owing-named  waterways: 

Spa  Creek,  between  Annapolis  and  Eastport,  Md.;  Mackeys  Creek, 
North  Carolina;  Galena  Riyer,  Illinois;  St.  Croix  River,  Wisconsin  and 
Minnesota;  Kalamazoo  Riyer  between  Douglas  and  Saugatuck,  Midu 

RULES  AND  REGULATIONS  FOR  THE  NAVIGATION  OF  STREAMS  ON 
WHICH  THE  FLOATING  OF  LOOSE  TIMBER  AND  SACK  RAFTS  OF  TIM- 
BER  AND  LOGS  IS  THE  PRINCIPAL  METHOD  OF  NAVIGATION. 

Under  the  provisions  of  act  of  Congress  approved  May  9, 1900,  "An 
act  authorizing  the  Secretary  of  War  to  make  regulations  governing 
the  running  of  loose  logs,  steamboats,  and  rafts  on  certain  rivers  and 
streams,"  the  Secretary  of  War  has  prescribed  rules  and  regulations 
for  the  navigation  of  the  ''Inland  route,"  so  called,  and  connecting 
waters  between  Cheboygan  and  Conway,  Mich. 

STRUCTURES  IN  THE  NAVIGABLE  WATERS  OF  PORTO  RICO. 

Act  of  Congress  approved  June  11,  1906,  empowered  the  Secretary 
of  War,  under  certam  restrictions,  to  authorize  the  construction,  ex- 
tension, and  maintenance  of  wharves,  piers,  and  other  structures  on 
lands  underlying  harbor  areas  and  navigable  streams  and  bodies  of 
water  in  or  surrounding  Porto  Rico  and  the  islands  adjacent  thereto. 

Through  a  conference  between  the  district  officer  and  the  governor 
of  Porto  Rico  a  definite  policy  has  been  established  and  is  followed 
in  connection  with  appUcations  for  privileges  imder  this  law,  several 
applications  having  been  acted  on  during  the  year. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Plans  and  maps  of  locations  of  the  foDowing  bridges  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Congress  have  been 
examined  with  a  view  to  protection  of  the  interests  of  navigation 
and  have  been  approved  by  the  Secretary  of  War,  as  provided  by  the 
acts^  and  the  local  engineer  officers  have  been  furnished  copies  of 
the  mstruments  of  approval  and  drawings  showing  the  plans  and  loca- 
tions and  charged  with  the  supervision  of  the  construction  of  the 
bridges,  so  far  as  necessary,  to  see  that  they  are  built  in  accordance 
with  the  approved  plans: 

Bridge  of  AUeaheny  and  Washin^^on  counAea,  Pa.,  over  Mononr 
adhela  River  at  MonongaJida  city, — -Plans  and  map  or  location  of  a 
bridge  at  this  place  authorized  by  act  of  Congress  approved  April  3, 
1908,  were  approved  May  21,  1908^  and  modified  drawings  supple- 
mental to  those  attached  to  original  instrument  were  approved 
July  5,  1908. 

Bridge  of  ffie  Chicago,  Indianapolis  and  Louisville  Railroad  Com- 

my,  over  Calumet  River  at  Hammond,  Ind, — Reconstruction  of  this 
ridge  was  authorized  by  act  of  Congress  approved  February  20, 
1908.     Plans  were  approved  July  29,  1908. 

Bridge  of  the  Seaboard  Air  Line  Railroad  Comvany  over  Savannah 
River  at  Mutchinson  Island.  Georgia. — Plans  for  tne  reconstruction  of 
an  existing  bridge  at  this  place  were  approved  November  12,  1908. 
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Bridge  of  the  cUy  of  Chicago  over  Calumet  River  at  Ninety-second 
street. — Plans  for  a  bridge  to  replace  an  existing  structure  at  this 
place  were  approved  November  12,  1908. 

Bridge  of  Okanogan  County^  Wash.j  over  OJcanogan  River  at  OJcano- 
gran.^jonstruction  of  this  bndge  was  authorized  by  act  of  Congress 
approved  May  20,  1908.  Plans  and  map  of  location  were  approved 
January  8,  1909. 

Bridge  of  the  St  Paul  Bridge  and  Terminal  Railway  Company  over 
Mississippi  River  cU  St,  Paul,  Minn. — Construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  December  18,  1908. 
Plans  and  map  of  location  were  approved  February  16,  1909. 

Bridge  of  the  Delaware,  La^Jcawanna  and  Western  jRailroad  Company 
over  Delaware  River  near  Colurnbia,  N.  J.,  and  Slateford,  Pa.— ^Con- 
struction of  this  bridge  was  authorized  by  act  of  Congress  approved 
January  14,  1909.  Plans  and  map  of  location  were  approved  March 
9,  1909. 

Bridge  of  Carter  County,  Mo.,  over  Current  River  near  Van  Bur  en, 
Fern/.— Construction  of  this  bridge  was  authorized  by  act  of  Con- 
gress approved  February  1,  1909.  Plans  and  map  of  location  were 
approved  April  8,  1909. 

Bridge  of  the  Iowa  Central  Railway  Company  over  Mississippi  River 
at  Keilhsliurg,  HI. — Reconstruction  of  this  bridge  was  authorized  by 
act  of  Congress  approved  February  25,  1909.  Plans  were  approved 
April  12,  1909. 

Bridge  of  the  Sanlee  River  Cypress  Lumber  Company  over  Santee 
River  near  Ferguson,  S.  C. — Construction  of  this  bndge  was  author- 
ized by  act  of  Congress  approved  February  6,  1909.  Plans  and  map 
of  location  were  approvea  April  14,  1909. 

Bridge  of  the  Chicago,  Lake  Shore  and  Eastern  Railway  Company, 
over  Calumet  River  near  Gary,  Ind. — Construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  March  3,  1909.  Plans  and 
map  of  location  were  approved  April  26,  1909. 

Bridge  of  Behn  Brothers  over  Uondado  Bay  at  San  Juan,  P.  R. — 
Construction  of  this  bridge  was  authorized  by  act  of  Congress  ap- 
proved February  26, 1909.  Plans  and  map  of  location  were  approved 
April  29,  1909. 

Bridge  of  the  Norffiem  Pacific  Railway  Company  over  St.  LouH^ 
River  ICfmssy  Point  Bridge)  between  Duluth,  Minn.,  and  Superior, 
Wis. — Construction  of  a  bridge  at  this  place  was  authorized  by  act 
of  Congress  approved  January  3,  1887.  Plans  for  a  bridge  to  replace 
an  existing  strucrtiu'e  at  this  point  were  approved  May  10,  1909. 

Bridge  of  the  North  Coast  Railroad  Company  over  Columbia  River 
in  Benton  and  '  WaUa  WaMa  counties,  TRwA.---Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  January  29,  1907. 
Plans  and  map  of  location  were  approved  May  13,  1909. 

Bridge  of  the  city  of  St.  Louis,  Mo.,  over  Mississippi  River  in  that 
ci^y.— Construction  of  this  bridge  was  authorized  by  act  of  Congress 
approved  June  25,  1909.  Plans  and  map  of  location  were  approved 
December  17,  1908.     Modified  plans  were  approved  May  20,  1909. 

Bridge  of  the  Brownsville  and  Gulf  Railway  Company  over  Rio 
Grande  River  at  Brownsville,  Tex.,  and  Matamoras,  Mexico. — Con- 
struction of  this  bridge  was  authorized  by  act  of  Congress  approved 
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May  20,  1908,  as  amended  by  joint  resloution  approved  May  22, 
1908.    rlans  and  map  of  location  were  approved  May  21,  1909. 

Bridge  of  the  AUantie  Coast  Line  Railroad  Ckympany  over  Saivannah 
River  at  Siwanndh,  Oa. — ^Plans  for  the  reconstruction  of  an  existing 
structure  were  approved  May  21,  1909. 

Bridge  of  the  Louisville  and  NashviUe  Railroad  Compamf  over  Coosa 
River  at  Cladsden,  Ala. — ^Flans  for  reconstructing  an  eTristing  bridge 
at  this  place  were  approved  June  16,  1909. 

Bridge  of  Manistee  Township,  Mick.,  over  MamHee  River  at  Manis- 
tee.— Construction  of  this  brioge  was  authorized  by  act  of  Congress 
approved  May  20,  1908.  Plans  and  map  of  location  were  approved 
August  15,  1908. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act 
approved  March  3,  1899,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  authority  of  legislative 
enactments  of  such  State,  when  the  plans  and  locations  of  the  struct- 
ures are  approved  by  the  Secretary  of  War.  Plans  and  maps  of 
locations  oi  the  following  bridges  proposed  to  be  erected  under  these 
provisions  have  been  examined  with  a  view  to  protection  of  the  inter- 
ests of  navigation  and  have  been  approved  bv  the  Secretary  of  War, 
and  the  local  engineer  officers  have  been  nimished  copies  of  the 
drawings  and  instruments  of  approval  and  charged  with  tne  supervi- 
sion of  construction  of  the  bnd&^es,  so  far  as  necessary,  to  see  that 
they  are  built  in  accordance  with  the  approved  plans: 

Bridge  of  the  AUantie  Coast  Line  Rauroad  Uompany  over  Scotts 
Creek  at  Hospital  and  Pinner  points,  Virginia. — ^Plans  for  reconstruct- 
ing an  existmg  bridge  at  this  place  were  approved  JulyjS,  1908. 

bridge  ofjhe  Danj  Island  Company  over  Day  Island  rfaUrwwu  near 
Tacoma,  Wash. — ^rlans  and  map  of  location  were  approved  July 
15,  1908. 

Bridge  of  {he  Baltimore  and  Ohio  Railroad  Company  over  Susqae- 
Juinna  Kiver  at  Havre  de  Qmce,  Md. — ^Plans  for  the  reconstruction  of 
an  existing  structure  were  approved  July  27^  1908. 

Bridge  of  Atlantic  County,  Af.  J.,  over  Inside  Thorouahfare  ai  Vent- 
nor. — rlans  for  replacing  an  existing  structure  at  tnis  place  were 
approved  July  30,  1908. 

•  Bridge  of  town  of  Handshoro^  Miss.,  over  Bayou  Bernard  at  Aat 
place. — ^Plans  and  map  of  location  were  approved  July  30,  1908. 

Bridge  of  Warren  Uountu,  Miss.,  over  Big  BlacJc  Rwer  at  Ivanhoe 
Ferry. — Plans  and  map  or  location  were  approved  September  25, 
1907.    Modified  plans  were  approved  August  10,  1908. 

Bridge  of  the  Congress  Street  Bridge  Commission  of  Bridgeport, 
Conn.,  over  Poquonnock  River  in  that  city. — ^Plans  for  a  bridge  to 
replace  an  existing  structure  were  approved  August  12,  1908. 

Bridge  of  the  Seattle  Electric  Company  across  East  and  West  water- 
ways in  Seattle  Harbor,  Washington. — ^Plans  and  map  of  location 
were  approved  August  15,  1908. 

Bridge  of  King  County,  Wash.,  over  White  River  at  OriUia. — ^Plans 
and  map  of  location  were  approved  August  15,  1908. 

Bridge  of  the  Seattle  Electric  Company  over  portage  hehoeen  Lake$ 
Union  ana  Washington  at  Seattle,  Wash. — ^Plans  for  this  bridge  were 
approved  August  17,  1908. 

Bridge  of  Perry  County,  ArJc.,  over  Fourehe  Le  Fevre  River  near 
Houston. — ^Plans  and  map  of  location  were  approved  August  17, 1908. 
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Bridge  of  Hudson  County,  N.  J.,  across  HackensaeTc  River,  at  Newark 
a/venue,  Jersey  Oity, — ^Plans  for  rebuilding  an  existing  structure  at 
this  place  were  approved  July  20,  1906,  and  plans  supplemental 
thereto  were  approved  August  22,  1908. 

Bridge  of  "Warren  County,  Miss.,  over  Big  Black  River  at  Hankinson 
Ferry, — ^Plans  for  rebuiidmg  an  existing  bridge  at  this  place  were 
approved  August  22,  1908. 

Bridge  of  Harrison  County,  Miss.,  over  Tchoutacahouffa  River, 
Idow  Morris  Ferry. — ^Plans  and  map  of  location  were  approved 
August  27,  1908. 

Bridge  of  the  Bafh-Rowan  Bridge  Company  over  Lidcinq  River  at 
Farmers,  Ky. — ^Plans  and  map  of  location  were  approved  September 
1,  1908. 

Bridge  of  the  Logan  and  Southern  Railway  Company  over  Ouyandot 
River  at  Logan,  Jr.  Va. — ^Plans  and  map  of  location  were  approved 
September  1,  1908. 

Bridge  of  the  New  Iberia,  St.  Martin  and  Northern  Railroad  Comr 
pany  over  Bayou  Teche,  near  Wyche  Plantation,  Louisia/na. — Plans 
and  map  of  location  were  approved  September  3,  1908. 

Bridge  of  Oie  Montgomery  Bridge  Company  over  KanawJui  River  ai 
Montgomery,  W.  Va. — ^Plans  and  map  of  location  for  this  bridge  were 
approved  September  5,  1907.  Map  of  new  location  was  approved 
September  8,  1908.  New  approval  in  name  of  Montgomery  and 
Cannelton  Bridge  Company  and  former  approval  cancel^  February 
16,  1909. 

Bridge  of  Venango  County,  Pa.,  over  AUeaheny  River  at  OH  City. — 
Plans  and  map  of  location  of  bridge  to  replace  an  existing  structiu'e 
were  appro vea  September  14,  1908. 

Bridge  of  the  city  of  Chicago,  lU.,  over  Sov£h  Fork  of  South  Branch  of 
Cfhicago  River. — Plans  and  map  of  location  were  approved  September 
14,  1908. 

Bridge  of  Muskegon  County,  Mich.,  over  Muskegon  River. — ^Plans 
and  map  of  location  were  approved  September  18,  1908. 

Bridge  of  Snohomish  Couniy,  Wash.,  over  Stnlaguamish  River,  near 
Stanwood,  Wash. — Plans  and  map  of  location  were  approved  Sep- 
tember 24,  1908. 

Bridge  of  the  city  of  Ottawa,  lU.,  over  Illinois  River  at  thai  place. — 
Plans  and  map  of  location  were  approved  September  22,  1908. 

Bridge  of  Leake  County,  Miss.,  over  Pearl  Kvver  at  Carthage. — Plans 
for  rebuilding  an  existing  bridge  at  this  place  were  approved  Sep- 
tember 30,  1908. 

Bridge  of  Quitman  County,  Miss.,  over  ColdvxUer  River  near  Dar- 
ling.— Flans  and  map  of  location  were  approved  October  2,  1908. 

Bridge  of  Hernando  County,  Fla.,  over  Withlacoochee  River  ai 
IstachaUa. — Plans  and  map  of  location  were  approved  October  8, 
1909. 

Bridge  of  the  Havre  de  Grace  and  PerryyiOe  Bridge  Company,  over 
Susquehanna  River  ai  Havre  de  Choice,  Ma. — Plans  for  reconstructing 
an  existing  bridge  at  this  place  were  approved  October  22,  1908. 

Bridge  of  the  dty  of  Green  Bay,  Wis.,  over  Fox  River  at  that  place. — 
Plans  and  map  of  location  were  approved  October  26,  1908. 

Bridge  of  Lee  and  De  Soto  counties,  Fla.,  over  Caloosahatchee  River 
at  LaheUe. — Plans  and  map  of  location  were  approved  October  28, 
1908. 
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Bridge  of  the  New  Orleams  tmd  Northwestern  Railroad  Company  over 
Tensas  River,  near  Daniels  Ferry,  La, — Plans  for  rebuilding  an  exist- 
ing structure  at  this  place  were  approved  October  29,  1908. 

Bridpe  of  Jones  County,  N.  C,  over  Trent  River  in  said  county. — 
Plans  TOT  rebuilding  an  existing  structure  were  approved  October  30, 
1908. 

Bridge  of  Essex  County,  Va.,  over  Piscaiawa/y  Creek. — ^Plans  for 
rebuilding  an  existing  structure  were  approved  November  4,  1908. 

Bridge  of  Kamiah  Bridae  Company,  limited,  over  Clearwater  River 
near  Kamiah,  /daAo.— Plans  and  map  of  location  were  approved 
August  29,  1908.    Modified  plans  were  approved  November  12,  1908. 

Bridge  of  Fairmount  Coal  Company  over  Redbank  Creek,  near  New 
Bethlehem,  Pa. — Plans  and  map  of  location  were  approved  November 
12,  1908. 

Bridae  of  (he  city  of  Oswego,  N.  Y.,  over  Oswego  River  in  thai  cUy. — 
Plans  for  reconstructing  an  existing  bridge  were  approved  November 
17,  1908. 

Bridge  of  Cabell  County,  W.  Va.,  over  Ouyandot  River  at  Barbours- 
viUe. — JPlans  and  map  of  location  were  approved  November  17,  1908. 

Bridge  of  Bergen  County,  N.  J.,  over  Hackensa^ck  River  at  Hackensack 
and  Ridgefield  Park. — Brians  and  map  of  location  were  approved 
December  12,  1908. 

Bridge  of  the  Orays  Harbor  and  Puget  Sound  Railway  Company  over 
Hoquiam  niver  at  noquiam,  Wa^h. — Plans  and  map  of  location  were 
approved  December  12,  1908. 

Bridge  of  Coos  County,  Oreg.,  over  8ov£h  Slough  in  thai  county. — 
Plans  and  map  of  location  were  approved  December  12,  1908. 

Bridge  of  the  Pittsbvrp,  Fort  Wayne  and  Ohicfwo  Railroad  Company 
over  Chicago  River  at  Nineteenth  street,  Chicago,  lu. — Plans  and  map  of 
location  for  this  bridge  were  approved  April  17, 1907.  Modified  plans 
were  approved  December  16,  1908. 

Bridge  of  Dade  County,  Fla.,  over  North  Fork  of  Miami  River. — 
Plans  and  map  of  location  were  approved  December  17,  1908. 

Bridge  of  the  Oregon  and  Washington  Railroad  Company  over  Ocium' 
bia  Slough  in  Multnornah  County,  Oreg. — Plans  and  map  of  location 
were  approved  December  23,  1908. 

Bridge  of  the  Grays  Harbor  and  Puget  Sound  Railway  Company  over 
Ghehalis  niver  near  Centralia,  Wash. — Plans  and  map  of  location  were 
approved  December  23,  1908. 

nridge  of  the  Union  Pacific  Railroad  Company  over  Kansas  River 
at  Kansas  City,  Kans. — Plans  for  rebuilding  an  existing  structure  at 
this  place  were  approved  January  7,  1909. 

Bridge  of  the  city  of  MUwavkee,  Wis.,  over  Milwaukee  River  at  MicJ^i- 
gan  street,  that  city. — ^Plans  for  a  bridge  to  replace  an  existing  structure 
at  this  place  were  approved  January  9,  1909. 

Bridges  of  the  highway  commission  of  the  Stale  of  Washington  over 
Deception  and  Canoe  passes  connecting  Whidbey  rass  and  Fidalgo 
islarids. — Plans  and  maps  of  location  for  these  bridges  were  approved 
January  9,  1909. 

Bridge  of  the  Seattle  Electric  Company  over  Lake  Union  at  Seattle, 
Wash. — ^Plans  and  map  of  location  of  a  temporary  structure  were 
approved  November  17,  1908.  Change  of  location  was  approved 
January  15,  1909. 
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Bridge  of  (he  city  of  New  York  over  Hutchinson  River  (East  Chester 
Creek)  at  Boston  Post-Road,  borough  of  the  Bronx, — Plans  and  map  of 
location  for  a  temporary  and  a  permanent  bridge  to  replace  an  exist- 
ingstructure  were  approved  January  15,  1909. 

Bridge  of  the  Mount  Desert  Transit  Company  over  Mouni 
Desert  Narrows  between  Trenton  and  Eden,  Me, — Plans  and  map  of 
location  were  approved  January  25,  1909. 

Bridge  (yf  the  city  of  Sheboygan,  Wis.,  over  Sheboygan  River  in 
{hat  city. — Plans  and  map  of  location  for  a  bridge  to  replace  an  existing 
bridge  were  approved  January  26,  1909. 

Bridge  of  the  Cleveland  Terminm  and  Valley  Railroad  Company  over 
Cuyahoga  River  at  Cleveland,  Ohio, — Plans  and  map  of  location  were 
approved  January  28,  1909. 

Bridge  of  Putnam  County,  Fla.,  over  St  Johns  River  at  PalaQca, — 
Plans  and  map  of  location  were  approved  February  6,  1909. 

Bridges  of  jS,  H,  Taylor,  trustee,  for  BeUingham  Bay  and  British 
Columbia  nailway  Company,  over  Whatcom  Creek  and  SanaZicum 
Creek  waterways,  BeUingham  Bay,  Washington, — Plans  and  maps  of 
location  were  approved  February  6,  1909. 

Bridge  of  the  lUinois  Centrail  Railroad  Company  over  Wolf  River 
near  Memphis,  Tenn. — Plans  and  map  of  location  were  approved 
February  9,  1909. 

Bridae  of  Whatcom  County,  Wash,,  over  new  mouth  of  Nooksak  River 
(Larraoee  Slough)  at  Marietta. — Plans  for  reconstructing  a  bridge  at 
this  glace  were  approved  March  11,  1909. 

Bridge  of  Chicago,  Milwaukee  and  Puget  Sound  Railway  Company 
over  PvyaUup  River  at  Tacom/i,  TTcwA.-^Plans  and  map  of  location 
were  approved  March  16,  1909. 

Bri^e  of  Florida  East  Coast  Railway  Company  over  New  River 
near  Fort  LoAiderdale,  Fla. — Plans  for  reconstructing  an  existing 
bridge  at  this  place  were  approved  February  8,  1909.  Modified 
plans  were  approved  March  19,  1909. 

Bridge  of  King  County,  Wash.,  over  Squak  Slough  {Sammamish 
River)  near  Redmond. — ^Plans  for  rebuildmg  an  existing  structure 
at  this  place  were  approved  March  19,  1909. 

Bridge  of  Essex  County,  Mass.,  over  Merrimac  River  between  New- 
buryport  and  Deer  Isla/na. — ^Plans  for  rebuilding  an  existing  structure 
were  approved  April  8,  1909. 

Bridge  of  the  Mamoitee  Bridge  Company  over  Manatee  River  at 
Manatee,  Fla. — ^Plans  and  map  of  location  were  approved  April  12, 
1909. 

Bridge  of  the  Pittsburg,  Shawmut  and  NorOiem  Railroad  Comvany 
over  AUegneny  River  near  BvUis  MiUs,  Pa. — ^Plans  and  map  of  loca- 
tion were  approved  April  13,  1909. 

Bridge  of  the  dty  of  Oswego,  N.  Y.,  over  Oswego  River  at  that  dty. — 
Plans  for  reconstructing  an  existing  bridge  at  this  place  were  approved 
April  15,  1909. 

Bridge  of  the  town  of  Eden,  Me.,  over  channel  between  Bar  Harbor 
and  Bar  Island. — Plans  and  map  of  location  were  approved  April  21, 
1909. 

Bridge  of  Carteret  County,  N.  C,  over  North  River  in  that  county. — 
Plans  and  map  of  location  were  approved  April  21,  1909. 
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Bridge  of  Illinois  Cerdral  RaUroad  Oompany  over  SaU  River  at 
West  Point,  Ky. — ^Plans  for  reconstructing  an  existing  bridge  at  this 
place  were  approved  April  27,  1909. 

Bridge  of  the  Peoria  and  Pekin  Union  Railway  Company  over 
Illinois  River  at  Peoria,  lU. — Plans  and  map  of  location  were  approved 
April  29,  1909. 

Bridge  of  the  Linn  Creek  Bridge  Company  over  Osage  River  near 
Linn  Creek,  Mo. — ^Plans  and  map  of  location  were  approved  May  5, 
1909. 

Bridoe  of  Margaret  A.  Hill  over  Hook  Creek  between  ihe  city  of 
New  York  and  Hempstead,  N.  F. — ^Plans  and  map  of  location  were 
approved  May  6,  1909. 

Bridge  of  TuUiTnook  CounJty,  Greg.,  over  Tillamook  River  near 
mouth  of  Trask  River. — ^Plans  and  map  of  location  were  approved 
May  14,  1909. 

Sridge  of  Essex  and  Hudson  counties,  N.  J.,  over  Passaic  River 
(Newark  Plank  Road  Bridge). — ^Plans  for  reconstructing  this  bridge 
were  approved  May  18,  1909. 

Bridge  of  Harry  ChurdiiU  over  Litde  Red  River  at  Panghum,  Ark. — 
Plans  and  map  of  location  were  approved  May  22,  1909. 

Bridge  of  Bergen  County,  N.  J,,  over  Berry  Creek  at  the  Paterson 
Plank  Road. — ^rlans  and  map  of  location  were  approved  May  22, 
1909. 

Bridoe  of  Catahoula  Parish,  La.,  over  lAtde  River  at  JonesvSU. — 
Plans  lOT  rebuilding  an  existing  structure  at  this  {dace  were  approved 
May  29,  1909. 

Bridge  of  the  Southern  PadfU  Company  over-San  Francisco  Bay 
at  Dumbarton  Point,  Col. — ^rlans  for  tms  bridge  were  approved 
November  24,  1906.    Modified  plans  were  approved  June  2,  1909. 

Bridge  of  ihe  Chicago  and  Northwestern  Railway  Company  over 
Fox  River  {LitOe  Lake  ButU  des  Norts)  at  Neenah,  Tf^.-^lans  for 
rebuilding  this  bridge  were  approved  June  16.  1909. 

Bridge  of  the  ChuMgo  and  Northwestern  Railway  Company  over 
Fox  Rtver  at  Neenah,  Wis. — ^Plans  for  rebuilding  this  bndge  were 
approved  June  16,  1909. 

bridge  of  the  Chicago  a/nd  Northwestern  Railway/  Oompanu  over 
Fox  River  at  Menasha,  Wis. — ^Plans  for  reconstruction  of  tnis  bridge 
were  approved  June  16,  1909. 

Bridge  of  Burlington  County,  N.  J.,  over  Rancocas  River  at  Bridge- 
horo. — I^lans  for  reconstruction  of  an  existing  bridge  at  this  place 
were  approved  Jime  21. 1909. 

Bridge  of  the  Norfolk  and  Southern  Railway  Company  over  ATbe- 
marie  oound  between  HortMower  Point  and  Mackeys  Creek,  Nor& 
Carolina. — ^Modified  plans  for  this  bridge  were  approved  June  23, 
1909. 

Bridge  of  Oaiveston  Countv,  Tex.,  over  West  Oalveston  Bay  at  OaL- 
veston. — ^Modified  plans  for  this  bridge  were  approved  June  23,  1909. 

Bridge  of  San  Joaquin  County,  Cal.^  over  MoTcdumne  River  at 
Benson  Ferry. — ^Plans  and  map  of  location  were  approved  June  23, 
1909. 

Bridge  of  ihe  Louisa  Coal  Compavy  over  Levisa  Fork  of  Big  Sandv 
River  at  Torchlight^  Ky. — ^Plans  and  map  of  location  were  approved 
June  25, 1909. 
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Bridge  of  Millers  Creek  Railroad  Company  over  Levisa  ForTc  of 
Big  Sandy  River  near  mouth  of  Millers  Creek,  Kentucky. — Plans 
and  map  of  location  were  approyed  June  25,  1909. 

Bridge  of  the  cUy  ofPorucmd,  Greg.,  over  WiOmneUe  River. — ^Plans 
for  rebuilding  this  ondge  were  approved  June  26,  1909. 

Bridge  of  me  village  of  Park  FaUs^  Wis.,  over  Norih  Fork  of  Flam- 
lea/a  Rwer. — ^Plans  and  map  of  location  were  approved  June  28, 1909. 

Bridge  of  the  LotdsvUle  and  Nashville  Railroad  Company  oyer 
Salt  River  at  ShepherdsviUe,  Ky. — ^Plans  for  reconstructing  an  exist- 
ing bridge  at  this  place  were  approved  June  30,  1909. 

iBridge  of  (he  Colorado  Southern,  New  Orleans  and  Pacific  Railroad 
Company  over  Atchafdlaya  River  hdow  MdvUUj  La. — ^Plans  for 
altering  an  existing  structure  were  approved  June  30,  1909. 

BRIDQES    OBSTRUCTING    NAVIGATION. 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Secretary  of  War  notified  the  persons, 
corporations,  or  associations  owning  or  controlling  certain  bridges 
obstructing  navigation,  after  giving  them  a  reasonable  opportumtv 
to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation  through 
or  imder  them  reasonably  free,  easy,  and  imobstructed,  specifying 
in  the  notice  the  alterations  required  to  be  made  and  prescribing  a 
reasonable  time  within  which  to  make  them,  as  follows: 

Bridge  of  the  Oulf,  Colorado  and  Santa  Fe  RaUway  Company  over 
Pine  Island  Bayou,  near  Beaumont,  Tex. — Notice  dated  July  7^  1908, 
was  served  on  the  company  July  16,  1908.  Specified  alterations  to 
be  completed  on  or  before  six  months  from  date  of  service  of  notice. 

Bridge  of  the  Norfolk  and  Southern  Ra/Uway  Company  over  Lynn- 
haven  Inlet,  Virginia. — ^Notice  dated  July  8,  1908,  was  served  on  the 
companv  July  25,  1908.  Specified  alterations  to  be  completed  on  or 
before  tnree  months  from  date  of  service  of  notice. 

Bridge  of  Calhoun  County,  Fla.,  over  Chipola  River,  near  ClarksvUle, 
Fla. — JNotice  dated  October  6, 1908,  was  served  on  the  board  of  county 
commissioners  on  November  7,  1908.  Specified  alterations  to  be 
completed  on  or  before  twelve  months  from  date  of  service  of  notice. 

Bridge  of  (he  Charleston  Bridge  Company  over  Ashley  River  at  Charles- 
ton, S.  C. — Notice  dated  January  26, 1909,  was  served  on  the  company 
February  6. 1909.  Specified  alterations  to  be  completed  on  or  before 
eight  montns  from  date  of  service  of  notice. 

Bridge  of  IherviUe  Parish,  La.,  over  Bayou  Plamiemine. — Notice 
dated  March  5^  1909,  to  remove  cofferdam  around  south  pier  was  served 
on  the  police  jury  of  said  parish.  Specified  removal  to  be  completed 
within  thirty  days  from  date  of  service  of  notice. 

Bridge  of  Kent  Counly,  Del.,  over  Leipsic  River  at  Leipsic,  Dd. — 
Notice  dated  March  25,  1909^  was  served  on  the  levy  court  of  said 
county  April  13,  1909.  Specified  alterations  to  be  completed  on  or 
before  September  1,  1909. 

Bridge  of  King  County,  Wash.,  over  Sammamish  River  (Squak 
Slough)  below  Bo(hel,  Wash. — Notice  dated  March  25, 1909,  was  served 
on  the  board  of  coimty  commissioners  April  5,  1909.  Specified 
alterations  to  be  completed  on  or  before  October  1,  1909. 
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Bridge  cf  (he  AUantie  Coast  Line  Railroad  Company  over  AsKUfi 
River  at  Bees  Ferry,  8.  C. — Notice  dated  March  30,  1909,  was  served 
on  the  company  April  12, 1909.  Specified  alterations  to  be  completed 
on  or  before  six  months  from  date  of  service  of  notice. 

Bridge  ofOalveston  and  Harris  counties,  Tex.,  over  Clear  Creek,  near 
League  Cm/,  Tex. — Notices  dated  April  1, 1909,  served  on  the  commis- 
sioners' courts  of  these  counties  April  12  and  14, 1909.  Specified  alter- 
ations to  be  completed  on  or  before  June  1,  1909. 

Bridge  of  Duval  County,  Fla.,  over  Pahto  CreeJc,  in  said  county. — 
Notice  dated  April  21,  1909,  was  served  on  the  board  of  county  com- 
missioners May  1,  1909.  Specified  alterations  to  be  completed  on  or 
before  four  months  from  date  of  service  of  notice. 

Bridge  of  counties  of  Charleston  and  Colleton,  8.  C,  over  Rantatoles 
CreeJc,  8omk  Carolina. — Notices  dated  May  11,  1909,  served  on  the 
countv  supervisors  May  18,  1909.  Specified  alterations  to  be  com- 
pleted witnin  four  months  from  date  of  service  of  notices. 

Bridge  of  Kent  County,  Del.,  over  Leipsic  River  {Martins  Bridge),  in 
that  county. — Notice  dated  May  19,  1909,  was  served  on  the  levy 
court  of  said  county  June  8,  1909.  Specified  alterations  to  be  com- 
pleted on  or  before  October  1,  1909. 

Bridae  of  the  city  of  8eaMe,  Wash.,  over  Duwamish  River  West  Water- 
way. — ^Notice  dated  May  19,  1909,  was  served  on  board  of  public 
works  June  2,  1909.  Specined  alterations  to  be  completed  on  or 
before  October  31,  1909. 

Bridge  of  the  Northern  Pa^flc  Railway  Company  over  the  West 
Waterway  of  Duwamish  River  at  8eaMe,  Wash. — Notice  dated  May  19, 
1909,  was  served  on  the  company  June  1, 1909.  Specified  alterations 
to  be  completed  on  or  before  October  31,  1909. 

Bridge  of  the  8eattle  Elettric  Company  over  waterways  at  entrance  of 
Duwamish  River  at  Seattle,  Wash. — Notice  dated  Mav  19,  1909,  was 
served  on  the  company  Mjay  28,  1909.  Specified  alterations  to  be 
completed  on  or  before  Octooer  31,  1909. 

Bridge  of  the  dty  of  Chicago  over  North  Branch  of  Chica^go  River  at 
Indiana  street. — Isotice  dated  June  30,  1909,  was  served  on  the 
mayor  July  20,  1909.  Specified  alterations  to  be  completed  on  or 
before  May  30,  1912. 

Bridge  of  the  dty  of  Chicago,  lU.,  over  entrance  to  South  Branch  of 
Chicaao  River  at  LaJce  street. — Notice  dated  June  30,  1909,  was 
served  on  the  mayor  of  the  city  July  20,  1909.  Specified  alterations 
to  be  completed  on  or  before  December  31,  1912. 

STRUCTURES  OTHER  THAN  BRIDGES  IN  THE  NAVIGABLE  WATERS 
OF    THE    UNITED    STATES. 

Pursuant  to  the  provisions  of  sections  9  and  10  of  the  river  and 
harbor  act  of  March  3,  1899,  and  of  certain  special  acts  of  Congre^, 
numerous  applications  for  permission  to  build  structures  of  various 
kinds  other  than  bridges  (such  as  dams,  wharves,  dolphins,  booms, 
weirs,  etc.)  in  the  navigable  waters  of  tne  United  States  have  been 
examined  with  a  view  to  the  protection  of  navigation  interests. 

Upon  the  recommendation  of  the  Chief  of  Engmeers,  permits  have 
been  granted  by  the  Secretary  of  War  for  the  erection  of  a  number 
of  such  structures,  but  specific  reference  is  not  deemed  necessary 
except  in  the  following  cases. 
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Dam  of  Reuben  BoUinger  in  Clinch  River  near  Agee,  Tenn. — ^Plans 
and  map  of  location  were  approved  January  19,  1909. 

Dam  of  Spencer  B.  Newberry  in  RocTc  River  at  Grand  Detour,  lU, — 
Construction  of  this  dam  was  authorized  by  act  of  Congress  ap- 
proved February  16, 1906.  Plans  and  map  of  location  were  approved 
February  4,  1909. 

Dam  of  Twin  Oity  Power  Company  in  SoAxmnah  River  near  Prices 
Island,  South  CaroRna, — Construction  of  this  dam  was  authorized 
by  act  of  Congress  approved  February  28,  1908.  Plans  and  map 
01  location  were  approved  February  20,  1909. 

Dam  of  the  Bedford  Power  Company  across  East  ForJc  of  White 
River  at  WiUiams,  Ind. — ^Plans  and  map  of  location  were  approved 
February  27.  1909. 

Dam  of  the  Choctawhatchee  River  Light  and  Power  Company  in 
Choctawhatchee  River  near  Newton.  Ala.-A)oTiatTnction  of  this  dam  was 
authorized  by  act  of  Congress  or  March  10,  1908.  Plans  wd  map 
of  location  were  approvea  March  9, 1909. 

Dam  of  the  Ruth  Trust  Company  across  Willamette  Slough  near 
Portland,  Greg, — ^Plans  and  map  of  location  for  a  structure  to  replace 
one  built  by  the  United  States  were  approved  May  12,  1909. 

MISCELLANEOUS. 

P^bUe  works  not  proTlded  for  In  acts  making  appropriations  for  the  oonstmotlon,  repair,  and  preaerratlon 

of  worn  on  rlVers  and  harbors.] 

BRIDGES  AT  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Operations  under  this  head  were  in  the  temporary  charge  of  First 
Lieut.  E.  J.  Dent,  Corps  of  Engineers,  to  July  18,  1908,  in  the  charge 
of  Maj.  Spencer  Cosby,  Corps  of  Engineers,  from  July  19,  1908,  to 
December  22,  1908,  and  in  the  charge  of  Maj.  Jay  J.  Morrow,  Corps 
of  En^eers,  from  December  23,  1908,  to  the  end  of  the  fiscal  year, 
with  the  exception  of  the  highway  bridge  across  Potomac  River, 
which  was  transferred  to  the  office  of  Public  Buildings  and  Grounds 
September  12,  1908,  under  authority  of  the  Secretary  of  War  dated 
September  1,  1908. 

}.  Repair  of  the  Aqueduct  Bridge  across  Potomac  River. — (a)  Repair 
of  wer*.— Congress  by  joint  resolution  approved  July  1,  1902,  enacted 
as  follows: 

That  the  Secretary  of  War  be,  and  he  is  herebv,  authorized  to  spend  an  amount  not 
exceeding  three  thousand  dollars  from  the  baLance  of  appropriations  made  for  the 
reconstruction  of  pier  number  four  of  the  Aqueduct  Bndge,  District  of  Columbia, 
ica  the  purpose  of  uie  examination  of  and  immediate  temporaiy  repairs  to  the  remain- 
ing piers  of  said  bridge  in  cases  of  need  arising  from  flood  or  ice. 

The  act  of  Congress  approved  March  2, 1907,  making  appropriations 
for  the  expenses  of  the  government  of  the  District  of  Cfolimibia  for 
the  fiscal  year  ending  June  30,  1908,  contains  the  following  item: 

And  the  unexpended  balance,  amounting  to  about  fourteen  thousand  dollars,  of 
the  appropriations  for  the  reconstruction  o!  piers  numbered  four  and  five  of  said 
bridge  is  hereby  reappropriated  and  made  available  for  the  periodical  examination 
of  me  remaining  piers  of  tne  bridge  and  making  of  such  repairs  as  may  be  found  neces- 
sary. 

Examinations  by  diver  and  such  minor  repairs  as  were  found 
necessary  have  been  made  from  time  to  time.  These  examinations 
have  shown  that  there  is  in  process  a  gradual  deterioration  of  ^j» 
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masoniT  of  the  piers  below  the  water  line.  The  defects  show  usually 
in  the  form  of  cavities  caused  by  the  dropping  out,  during  freshets, 
of  one  or  more  of  the  stones  in  or  near  the  face.  These  cavities 
have  usually  been  repaired  by  filling  them  with  concrete  in  bags, 
deposited  by  a  diver.  In  some  instances  the  repaired  portions  have 
been  protected  by  placing  riprap  in  front  of  them.  In  three  of  the 
piers,  r^os.  1,  4,  and  5,  the  detects  becaine  so  serious  that  this  method 
of  repair  was  impracticable  and  new  piers  have  been  built  to  replace 
the  old  ones. 

A  thorough  examination  of  all  the  old  piers  was  made  during 
September,  1908.  A  n\unber  of  large  cavities  were  found,  which 
were  repaired  by  filling  them  with  concrete  in  the  usual  manner. 
During  October,  1908,  heavy  riprap  was  placed  in  front  of  some  of 
the  largest  of  these  patches  and  tne  piers  were  left  in  as  good  condition 
as  practicable. 

Julyl,  1908,  balance  unexpended $14,956.01 

June  30,  1909,  amount  expended  during  fiscal  year 1,276.08 

Julyl,  1909,  balance  unexpended 13,679.93 

(6)  Pier  No.  1. — ^The  District  of  Columbia  appropriation  act 
approved  March  2,  1907,  contains  the  following  item: 

Aqueduct  Bridge:  For  reconatruction  of  pier  numbered  one  of  the  Aqueduct 
Bridge  acroes  the  Potomac  River  at  Georgetown,  District  of  Columbia,  to  be  expended 
under  the  direction  of  the  Secretary  of  War,  eighty  thousand  dollars. 

An  examination  made  in  January,  1907,  showed  this  pier  to  be  in 
such  condition  that  it  was  considered  impracticable  to  repair  it 
satisfactorily. 

Plans  and  specifications  for  the  complete  removal  of  the  pier  and 
the  construction  of  a  new  and  stronger  pier  in  its  place  were  prepared 
and  a  contract  for  the  work  was  entered  into  July  24,  1907.  Work 
imder  the  contract  was  begun  August  16,  1907,  when  dredging 
aroimd  the  pier  was  started.  From  about  the  first  of  September  the 
work  was  carried  on  continuously,  except  for  delays  due  to  freshets 
and  ice  in  the  river  during  January  and  February,  1908,  and  to  short- 
age of  materials  at  other  times.  The  cofferdam  and  the  false  work 
to  support  the  superstructure  of  the  bridge  were  filially  completed  in 
Marcn,  1908,  and  the  removal  of  the  old  pier  was  begim.  Tnis  work 
was  completed  and  the  construction  of  the  new  pier  commenced  late 
in  April.  The  new  pier  is  founded  on  the  solid  rock  bottom  of  the 
river  and  consists  of  a  concrete  base  extending  to  about  7  feet  below 
the  water  line,  and  of  ashlar  masonry  with  concrete  backing  above 
that  elevation. 

The  masonry  work  was  completed  and  the  bridge  trusses  lowered 
to  a  bearing  on  the  new  pier  in  July,  1908.  The  removal  of  the  cof- 
ferdam and  puddling  material  and  the  final  cleaning  up  were  com- 
pleted in  August,  1908. 

Julyl,  1908,  balance  unexpended $54,800.28 

June  30,  1909,  amount  expended  during  fiscal  year 40, 122. 50 

Julyl,  1909,  balance  unexpended «14,677.78 

(See  Appendix  C  C  C  1.) 

a  Balance  of  $14,677.78  deposited  in  United  States  Treasury  (reverted  and  dn^ped). 
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i.  Highway  Bridge  across  Potomac  River  at  Washington,  D.  O. — 
(a)  (instruction. — ^AIl  of  the  government  work  in  connection  with 
the  construction  of  the  highway  bridge  and  approaches  was  com- 
pleted during  the  fiscal  year  ending  June  30,  1908.  A  complete  his- 
tory of  the  project  will  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  that  and  preceding  years. 

On  September  12,  1908,  the  imexpended  balance  of  the  appropria- 
tion for  const^ction,  including  the  retained  percentage  on  we  con- 
tract for  paving  the  approaches,  which  was  neld  unaer  a  five-year 
guarantee  clause,  was  turned  over  to  the  office  of  Public  Buil(ungs 
and  Groimds,  \mder  authority  of  the  Secretary  of  War,  dated  Sep- 
tember 1,  1908. 

July  1, 1908,  balance  imexpended $4, 882. 24 

September  12, 1908,  amount  expended 300.60 

September  12,  1908,  balance  unexpended  and  turned  over  to  the  office  of 
Jniblic  Buildings  and  Grounds 4, 531. 64 

(&)  MainieTumce  amd  operation. — ^In  addition  to  the  routine  work 
of  operating  the  draw  and  policing  the  bridge  and  approaches,  the 
work  of  repairing  and  strengthening  the  timber  fenders  of  the  pivot 
and  rest  piers  at  the  draw,  commenced  during  the  last  fiscal  year, 
was  contmued  and  minor  repairs  were  made  to  portions  or  the 
machinery. 

The  bridge  and  approaches  were  transferred  on  September  12, 
1908,  to  the  office  of  JrubUc  Buildings  and  Grounds,  under  authority 
of  the  Secretary  of  War,  dated  September  1,  1908. 

MAINTENIMCB  OV  mOHWAT  BBIDOS  ACROSS  POTOMAC  BmEB,  DISTRICT  OV  C0LX7MBU,  1906. 

July  1, 1908,  balance  unexpended |2, 052. 67 

September  12,  1908,  amount  expended 2, 032. 44 

September  12, 1908,  balance  unexpended,  reverted  to  Treasury 20. 23 

MAINTKNAKCX  OV  mOHWAT  BRIDOB  ACROSS  POTOMAC  RIVRR,  DISTRICT  OF  COLUMBIA,  1900. 

Amount  appropriated  by  act  of  May  26,  1908 116,000.00 

September  12, 1908,  amount  expended 2, 499. 11 

September  12, 1908,  balance  unexpended  and  turned  over  to  the  office  of 
Public  Bmldings  and  Groimds 13,500.89 

(See  Appendix  C  C  C  2.) 

MAINTENANCE  AND  REPAIR  OF  THE  WASHINGTON  AQUEDUCT,  DIS- 
TRICT  OP  COLUMBIA,  AND  WASHINGTON  AQUEDUCT,  DISTRICT  OF 
COLUMBIA,  FILTRATION  PLANT. 

Operatioii3  under  this  head  were  in  the  charge  of  Capt.  E.  J.  Dent, 
Corps  of  EjQgineers,  to  July  18,  1908;  Maj.  Spencer  Cosby,  Corps  of 
Eni^eers,  tJuly  19,  1908,  to  December  22,  1908,  and  Maj.  Jay  J. 
Morrow,  Corps  of  Engineers,  from  December  22,  1908,  to  the  end  of 
the  fiscal  year.  The  last  two  officers  had  under  their  immediate 
orders  Capt.  E.  J.  Dent,  Corps  of  Engineers,  from  July  19,  1908,  to 
December  31,  1908.  and  Lieut.  Warren  T.  Hannum,  Cforps  of  Engi- 
neers, from  Novemoer  17,  1908,  to  the  end  of  the  fiscal  year. 

1.  Washington  Aqueduct,  District  of  Columbia:  {A)  Maintenojice 
and  operation  of  the  Washington  Aqueduct  and  its  accessories. — ^Ap- 
propriations for  maintenance  and  operation  of  the  Washington  Aque- 
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duct  are  applied  to  the  improvement;  maintenance;  and  repair  of 
those  parts  of  the  water-supply  system  which  are  under  the  8up>er- 
vision  of  the  Chief  of  Engineers.  These  are  the  masonry  dam  across 
the  Potomac  at  Great  FanS;  the  works  there  for  regulating  the  supply 
to  the  conduit;  the  Conduit  road  from  Great  Falls  to  Washington,  a 
distance  of  about  14  mileS;  the  conduit  from  Great  Falls  to  tiie 
Georgetown  reservoir;  a  distance  of  about  12  miles,  the  three  reser- 
voirs for  supplying  the  city^  the  timnel;  about  4  miles  long;  connecting 
the  Georgetown  and  McMillan  Park  reservoirs;  the  two  brid^  for 
carrying  the  mains  across  Rock  Creek;  and  other  auxihary  works.  A 
description  of  these  works  may  be  foimd  in  the  Annual  Report  of  the 
Chief  of  Engineers,  1903;  pages  2486-2487. 

The  original  project  for  construction  of  the  Washington  Aqueduct 
was  dated  February  12^  1853;  and  Dublished  as  Senate  Executive 
Document  No.  48;  Thirtv-second  Congress,  second  session.  The 
project  provided  for  supplying  the  city  of  Washington  witii  water 
taken  from  the  Potomac  River  at  Great  Falls;  Maryland;  about  14 
miles  above  the  city  and  16i  miles  from  thepresent  filtration  plant, 
and  with  water  from  Little  Falls  Branch.  Work  was  be^un  in  1853, 
and  in  1859  water  from  Little  Falls  Branch  was  suppUea  to  the  city 
through  the  conduit.  The  first  Potomac  water  was  supphed  to  tbie 
city  in  December,  1863. 

The  water  from  Little  Falls  Branch  became  polluted  and  works  for 
excluding  it  were  completed  in  1895.  The  dam  at  Great  Falls  was 
raised  during  1896  and  the  capacity  of  the  system  increased  to  its 
present  extreme  limit  of  90,000^000  gallons  per  day,  or,  making 
allowances  for  sudden  increases  in  consumption,  to  a  safe  limit  of 
65,000,000  gallons.  For  a  discussion  of  the  capacity  of  the  system,  see 
Annual  Reports,  Cliief  of  Engineers;  for  1897.  pages  3991-4014,  and 
for  1906,  pages  2093-2095,  and  Appendix  D  D  D  of  this  report. 

During  the  year  the  conduit  between  Great  Falls  and  DfJecarlia 
reservoir  has  been  cleaned  twice ;  the  tunnel  between  Geor^town  and 
McMiUan  Park  reservoirs  were  partially  drained  and  repaired ;  some 
repairs  were  made  to  the  Conauit  road;  concrete  wing  walls  were 
built  for  strengthening  the  masonry  at  the  north  connection  of 
DfJecarha  reservoir,  and  the  other  structures  were  maintained  in 
good  condition. 

WABHINQTON  AQUSDUCT,  DISTRICT  OF  COLUMBIA,  1908 — ^MAINTSNANCB. 

July  1,  1908,  balance  unexpended $3, 624. 79 

June  30,  1909,  amount  expended  during  fiscal  year 3,581.59 

July  1, 1909,  balance  unexpended 043. 20 

WASHnfOTON  AQUSDUCT,  DISTRICT  OF  COLUMBIA,  1909— MAINTBNANCR. 

Amount  appropriated  by  act  approved  May  26, 1908 |33, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 28, 770. 85 

July  1,  1909,  balance  unexpended 4, 229. 15 

July  1,  1909,  outstanding liabilitieB 4,229.15 

a  Balance  of  143.20  deposited  in  Treasury  of  the  United  States;  leverted  and 
dropped. 
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(J5)  Purchase  of  dredge  for  Dalecarlia  reservoir, — ^The  dredge  was 
purchased  under  contract,  and  final  payment  was  made  in  April, 
1908. 
July  1, 1909,  balance  unexpended »$2,106.10 

( O)  Increasing  the  water  supply  of  Washington,  D.  O. — ^By  act  of 
Congress  approved  May  26,  1908,  $10,000  was  appropriated  for  pre- 
liminary investigations  and  surveys  for  increasing  the  water  supply. 

The  results  of  these  investigations,  with  recommendations,  were 
made  the  subject  of  a  special  report  to  the  Chief  of  Engineers  by  the 
officer  in  charge,  which  report  was  submitted  after  the  close  of  the 
fiscal  year,  on  July  8,  1909.  Summarized,  the  report  finds  no  present 
necessity  for  construction  of  a  new  aqueduct,  provided  the  measures 
for  prevention  of  waste  are  completed  as  rapidly  as  can  be  economic- 
ally accomplished.  Recommendations  are  made  for  the  completion 
within  three  years  of  the  installation  of  meters  in  private  services, 
for  the  metermg  within  one  year  of  all  government  services,  and  for 
the  inmiediate  construction  of  the  coa^gulating  plant,  and  remodeling 
of  reservoir  for  use  therewith,  as  previously  recommended. 

INCREASINO   WATER   SUPPLY   OF   WASHINOTON,    D.    C. — ^FBBLIMINART   INVESTIGATIONS 

AND  SURVEYS. 

Amount  appropriated  by  act  approved  May  26, 1908 |10, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 9, 109. 33 

July  1,  1909,  balance  unexpended 890. 67 

July  1,  1909,  outstanding  liabilities 890. 67 

(Z?)  Dredging  Dalecarlia  reservoir, — By  act  of  Congress  approved 
March  2,  1907,  an  appropriation  of  $16,000  was  made  for  the  removal, 
by  dredging,  of  about  134,000  cubic  yards  of  sediment  from  Dalecarlia 
reservoir. 

As  all  of  the  dredging  necessary  could  not  be  accomplished  during 
the  fiscal  year  1908,  Congress,  by  act  approved  May  26,  1908,  pro- 
vided that  any  imexpended  balance  under  the  appropriation  for 
dredging  should  continue  to  be  available  for  the  fiscal  year  1909. 

The  necessity  for  this  dredging  is  explained  on  page  880,  Annual 
Report  of  the  Chief  of  Engineers  for  1908. 

Work  under  this  appropriation,  amounting  to  110,590  cubic  yards 
of  dredging,  was  completed,  64,210  cubic  yards  of  material  having 
been  dredged  during  tne  fiscal  year  1909. 

WABmNQTON      AQUEDUCT,     DISTRICT     OF     COLUMBIA,     1908 — DREDGING      DALECARLIA 

RSSBRYOIR. 

July  1,  1908,  balance  unexpended $642. 83 

June  30,  1909,  amount  expended  d\iring  fiscal  year 642. 83 

WASHINGTON  AQUEDUCT,    DISTRICT  OF  COLUMBIA,    1909. — DREDGING   DALECARLIA 

RESERVOIR. 

Amount  reappropriated  by  act  approved  May  26, 1908 |10, 872. 09 

June  30,  1909,  amount  expended  during  fiscal  year ^ 7, 245. 69 

Jidy  1,  1909,  balance  unexpended 3,626.40 

July  1,  1909,  outstanding  liabilities 626.40 

July  1,  1909,  balance  available ft  3, 000. 00 

o  In  Treasxuy  United  States;  reverted  and  dropped. 

b  Balance  of  $3,000  deposited  in  Treasury  ot  the  United  States;  reverted  and 
dropped. 
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(E)  Rimrapping  sides  cf  Dalecariia  reservoir. — ^By  act  of  Congress 
approved  March  2,  1907,  $18,000  was  appropriated  for  riprapping  the 
sides  of  Dalecariia  reservoir  for  a  width  of  about  20  feet. 

Work  was  be^un  in  July,  1907.  During  the  present  fiscal  year 
2,234  cubic  yards  of  paving  stone  were  quarried,  and  4,230  linear 
feet  of  slope  paved  for  a  width  of  18  feet.  Congress,  by  act  approved 
May  26,  1908,  provided  that  anv  unexpended  balance  under  the 
appropriation  for  riprapping  should  continue  to  be  available  for  the 
fiscal  year  1909.  Tne  work  imder  this  act  was  completed  in  Novem- 
ber, 1908. 

WA8HINOTON    AQUBDUOT,    DISTRICT    OF   COLUMBIA,    1909. — ^RIPRAPPING    8IBB8    OP 
DALBCARUA  RBSBRYOIR. 

Amount  reappropriated  by  act  approved  May  26, 1906 14, 890. 69 

June  30,  1909,  amount  expended  during  fiscal  year 4,890.69 

(F)  The  necessity  for  completing  the  aqueduct  system,  including 
the  filtration  plant,  by  the  construction  of  works  for  preliminary 
treatment  of  the  water  was  discussed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1908,  pages  2365  to  2372.  This  necessity  still 
exists,  and  an  estimate  has  been  submitted  for  building  this  work. 

(0)  In  the  spring  of  1909  the  Metropolitan  Southern  Railroad  b^an 
the  construction  of  a  railroad  over  the  right  of  way  through  the 
grounds  of  the  Dalecariia  reservoir,  granted  by  act  of  Congress 
approved  March  3, 1891.  The  regulations  approved  by  the  Secretary 
01  War  in  1893  to  govern  the  construction  and  maintenance  of  the 
railroad,  as  published  on  page  4288,  Annual  Report  of  the  Chief  of 
Engineers  for  1893,  were  sUghtly  amended  in  1909  to  meet  present 
conditions.  The  construction  is  being  prosecuted  in  accordance  with 
these  regulations  imder  the  supervision  of  the  engineer  officer  in  charge 
of  the  W  ashington  Aqueduct. 

As  required  oy .the  regulations,  the  railroad  company  deposited  with 
the  Treasurer  of  the  United  States  $1,500,  from  which  the  cost  of 
necessary  inspection  of  the  railroad  construction  is  being  paid. 

Deposited  by  railroad  company $1,500 

June  30, 1909,  amount  expended  during  fiscal  year 35 

July  1,  1909,  balance  unexpended 1,465 

The  estimates  for  the  fiscal  year  ending  Jime  30, 191 1 ,  are  as  follows : 

For  operation,  including  salaries  of  all  necessary  employees,  maintenance, 
and  repair  of  the  Washington  Aqueduct  and  its  accessories,  including 
Conduit  road,  the  McMillan  Park  reservoir,  and  the  Washington  Aqueduct 
tunnel,  and  also  including  the  purchase  and  maintenance  of  a  motor  truck, 
horses,  vehicles,  and  harness,  and  the  care  and  maintenance  of  the  stable. .    $33, 000 

For  remodeling  the  storehouse  and  stable  at  Great  Falls 2, 500 

For  emergency  fund,  to  be  used  only  in  case  of  a  serious  break  requiring  im- 
mediate repairs  in  one  of  the  important  aqueduct  or  filtration-plant  struc- 
tures, such  as  a  dam,  conduit,  tunnel,  bridge,  building,  or  important  piece 
of  machinery,  all  expenditures  from  this  appropriation  to  be  reported  in 
detail  to  Congress 5, 000 

For  continuation  of  parking  grounds  around  McMillan  Park  reservoir,  for- 
merly known  as  Washington  City  reservoir 10, 000 

For  remodeling  the  Georgetown  reservoir  and  constructing  works  to  provide 
for  the  preliminary  treatment  of  Potomac  water  by  means  of  a  coagulant, 
and  for  each  and  every  purpose  connected  therewith,  to  be  available  until 
expended 130,000 
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For  the  purchase,  installation,  and  maintenance  of  water  meters  to  be  placed 
on  all  services  to  United  States  buildinjgs,  reservations,  or  ^unds,  said 
meters  to  be  purchased^  installed,  maintained,  and  remain  under  the 
observation  of  the  officer  m  charge  of  the  Washington  Aqueduct $50, 000 

(See  Appendix  D  D  D  1.) 

g.  Washington  Aqueduct,  District  of  Columbia,  Filtration  Plant:  (A) 
Construction, — By  act  of  Congress  approved  June  6,  1900,  the  sum  of 
$2,000,000  was  appropriated — 

For  establishing  those  pcutions  of  a  filtration  plant  which  are  essential  to  the  opera- 
tion of  either  system  of  filtration  adopted    ♦    ♦    ♦. 

By  act  of  Congress  approved  March  1,  1901,  the  sum  of  $500,000 
was  appropriatecf— 
Toward  establishing  a  slow  filtration  plant    *    *    *. 

By  these  and  subsequent  acts  of  Congress  there  has  been  appropri- 
ated for  this  work  a  total  sum  of  $3,468,405. 

A  description  of  the  Washington  Filtration  Plant  is  given  on  pages 
2101  to  2103,  Annual  Report  of  the  Chief  of  Engineers,  U.  S.  Army, 
1906. 

At  the  beginning  of  the  fiscal  year  the  work  had  been  practicalhr 
completed.  An  experimental  filtration  plant,  for  studying  the  efla- 
ciency  of  slow-sand  filters  when  operated  at  various  rates,  was  in- 
stalled during  the  year. 

Final  payment  was  made  Au^st  13,  1908,  to  Henry  R.  Worthing- 
ton  for  the  main  pumping  engines  upon  final  test  and  acceptance, 
thus  completing  the  contract. 

No  contract  is  now  in  force  and  the  balance  of  the  appropriation 
stated  below  has  been  covered  into  the  Treasury  by  the  sundry  civil 
act  approved  March  4,  1909. 

WASHINOTON  AQUEDUCT,   DISTRICT  OF  COLUMBIA,  FILTBATION  PLANT — CONSTRUCTION. 

July  1, 1908,  balance  unexpended |53, 990. 73 

June  30,  1909,  amount  expended  during  fiscal  year 12, 891. 94 

July  1,  1909,  balance  unexpended 41,098.79 

July  1,  1909,  balance  available 41, 098. 79 

WasJiin^gton  Aqueduct,  District  of  Columbia,  Filtration  Plant:  (JB) 
Maintenance  and  operation, — ^By  act  of  Congress  approved  May  26, 
1908,  the  sum  of  $82,000  was  appropriated  for  maintenance  and 
operation  of  the  Washington  Aqueduct,  District  of  Columbia,  Fil- 
tration Plant  for  the  fiscal  year  1909. 

The  Washington  Filtration  Plant  consists  of  a  pumping  station  for 
raising  the  water  from  the  McMillan  Park  reservoir  to  the  filters;  of 
29  filter  beds  of  the  slow-sand  type,  having  an  effective  filter  area  of 
1  acre  each;  of  a  filtered-water  reservoir,  having  a  capacity  of  about 
15,000,000  gallons*  of  the  necessarv  piping  and  valves  for  carrying 
the  water,  controlling  the  rates  of  filtration,  etc.,  of  a  sand- washing 
and  storage  system,  and  of  a  laboratory  for  testing  the  water.  The 
filtration  plant  has  been  in  continuous  operation  ttSoughout  the  year 
and  the  entire  water  supply  of  the  city  nas  been  filtered.  The  bac- 
teria have  been  reduced  rrom  an  average  of  389  per  cubic  centimeter 
in  the  McMillan  Park  reservoir  to  an  average  of  21  in  the  filtered- 
water  reservoir.    The  average  turbidity  has  oeen  similarly  reduced 
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from  22  to  1  part  per  million.  The  actual  number  of  bacteria  in  the 
city  water  varied  from  160  to  2  per  cubic  centimeter,  while  the  num- 
ber in  the  river  water  ran  from  90,000  to  38.  The  actual  average 
reduction  by  months  varied  between  99.7  and  97  per  cent. 

The  work  duriujg  the  year  consisted  in  cleaning  and  oneratii^  the 
filters;  in  analyzing  samples  of  water  from  the  several  reservoirs, 
from  each  filter,  and  from  taps  in  various  parts  of  the  city;  in  oper- 
ating and  keeping  in  repair  the  pumping  station;  in  doing  the 
necessary  clerical  work  connected  with  the  office;  and  in  conducting 
experiments  with  a  view  to  determining  the  results  of  different  rates 
of  filtration.    All  work  was  done  by  day  labor. 

The  total  quantity  of  water  pumped  to  the  filters  during  the  year 
was  22,435.16  million  gallons,  or  an  average  of  61.47  million  gaUons 
per  day.  During  the  year  24,683  cubic  yards  of  sand  were  washed 
and  23,487  cubic  yards  were  replaced  in  the  filters.  While  the  quality 
of  the  city  filtered  water  was  excellent  for  the  greater  part  of  the 
year,  there  were  several  periods  when  the  number  of  bactena  exceeded 
what  is  considered  by  experts  to  be  the  proper  standard  for  a  filtered 
water  supply.  The  filtered  water  was  unsatisfactory  with  respect  to 
turbidity  ror  a  considerable  percentage  of  the  time.  This  confirms 
the  experience  of  the  three  previous  fiscal  years  and  also  the  judgment 
of  the  three  experts  as  expressed  in  their  report,  dated  February 
18,  1901,  to  the  chairman  of  the  Senate  Committee  on  the  District  of 
Columbia. 

The  cost  per  million  gallons  filtered  was  $3.66. 

A  more  complete  description  of  the  Washington  Filtration  Plant 
may  be  seen  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
pages  2101  and  2102. 

Attention  is  invited  to  that  portion  of  the  report  of  the  officer  in 
charge  for  the  fiscal  year  1908  appearing  on  pa^es  2365-2372,  Annual 
Report  of  the  Chief  of  Engineers  for  1908,  which  deals  with  the  sub- 
ject of  preliminarv  treatment  of  Potomac  water. 

In  order  that  the  city  of  Washington  may  at  all  times  be  supplied 
with  a  water  that  is  unexceptional  both  in  quality  and  appearance, 
it  is  recommended  that  works  for  preliminary  coagulation  be  con- 
structed, and  estimates  for  this  improvement  are  submitted. 

The  following  estimate  for  the  maintenance  and  operation  of  the 
Washington  Aqueduct,  District  of  Columbia,  Filtration  Plant  for  the 
year  ending  June  30, 1911,  is  submitted: 

For  care,  includingsalaries  of  all  neceesary  employeee.  maintenance,  and 
operation  of  the  Washington  Aqueduct,  District  of  Columbia,  Filtration 
riant,  and  for  each  and  every  purpoee  connected  therewith |86, 000 

For  the  purchase  of  coagulant,  estimated  one  year's  supply 9, 000 

Total 95,000 

MAINTENANCE,   WA8HINOTON  AQUEDUCT,    DISTRICT  OP  COLUMBIA,   fXLTRATION  PLANT, 

1908. 

July  1,  1908,  balance  unexpended •111,369.34 

June  30,  1909,  amount  expended  during  fiscal  year 9,476.73 

July  1,  1909^  balance  unexpended ^1,892. 61 

a  Six  thousand  dollars  of  the  available  balance  under  this  head  July  1, 1908,  carried 
to  maintenance,  Washington  Aqueduct,  District  of  Columbia,  Filtration  Flant,  1909.— 
Parking  grounds,  Washington  Gtv  reservoir. 

b  Balance  of  |1,892.61  depositea  in  United  Statei  Tnumy;  reverted  and  dropped. 
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MAINTENANCE,   WASHINGTON   AQUEDUCT,    DISTRICT  OP  COLUMBIA,   FILTRATION  PLANT, 

1909. — GENERAL. 

Amount  appropriated  by  act  apDFoved  May  26,  1908 $82,000.00 

June  30,  1909,  amount  expendea  during  fiscal  year 71, 998. 56 

July  1,  1909,  balance  unexpended 10,001.44 

July  1,  1909,  outstanding  liabilities 10,001.44 

(CO  Parking  arounds,  WasTiington  City  reservoir. — By  act  of  Con- 
gress approved  May  26,  1908,  the  sum  of  $6,000  was  reappropriated 
from  the  amount  appropriated  for  the  maintenance  and  operation 
of  the  Washington  Aqueduct,  District  of  Columbia,  Filtration  Plant 
-for  the  fiscal  year  ending  June  30,  1908. 

During  the  fiscal  year  1909  the  slope  on  the  west  side  of  First 
street  NW.,  between  Bryant  and  Doiiglas  streets,  was  graded  and 
sodded,  and  the  work  of  grading  the  rough  areas  south  of  the  dam 
and  on  the  west  side  of  the  reservoir  was  nearly  completed.  The 
groimd  has  no  covering  of  soil  and  will  not  support  a  growth  of  either 
grass  or  shrubs.  It  will,  therefore,  be  unsightly  in  appearance  until 
it  is  covered  with  soil  and  the  work  of  parking  has  been  completed, 
as  described  in  the  report  of  the  oflBcer  in  charge. 

It  is  recommended  that  an  appropriation  be  made  for  continuing 
this  work,  for  which  is  submitted  estimate  imder  the  general  heading 
of  the  Washington  Aqueduct. 

WASHINQTON   AQUBDUCT,    DISTRICT  OF  COLUMBIA,    1908. — ^PARKING   GROUNDS,    WASH- 
INGTON  CITY  RESERVOIR. 

July  1,  1908,  balance  unexpended $273. 79 

June  30,  1909,  amount  expended  during  fiscal  year 273. 79 

WASHINGTON  AQUEDUCT,  DISTRICT  OP  COLUMBIA,  FILTRATION  PLANT,    1909. — ^PARKING 
GROUNDS,    WASHINGTON   CITY   RESERVOIR. 

Amount  reappropriated  by  act  approved  May  26,  1908 |6, 000. 00 

June  30,  1909,  amount  expended  during  fiacal  year 5, 527. 92 

July  1,  1909,  balance  unexpended 472.08 

July  1,  1909,  outstanding  liabilities 472. 08 

(See  Appendix  D  D  D  2). 

IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS,  AND 
CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT  AND  OP 
THE  HIGHWAY  BRIDGE  ACROSS  THE  POTOMAC  RIVER,  WASHING- 
TON, DISTRICT  OF  COLUMBIA. 

Officers  in  charge:  Col.  Chas.  S.  Bromwell,  U.  S.  Army,  major, 
Corps  of  Engineers,  to  March  16,  1909.  Since  that  date  Col.  Spencer 
Cosny,  U.  S.  Army. 

Miscellaneous   repairs   were   made   in   and   about   the  Executive 
Mansion,  including  considerable  painting  in  the  interior.     The  fur- 
niture was  regularly  cared  for.     Repairs  were  also  made  to  the* 
Executive  OflSce  building,  to  the  President's  stable,  and  to  the  green- 
house structures  and  their  heating  apparatus. 

The  care  required  to  maintain  them  in  good  condition  was  extended 
to  the  improved  parks  and  small  reservations.  Three  additional 
park  spaces  were  transferred  to  the  Chief  of  Engineers  by  the  Com- 
missioners of  the  District  of  Columbia,  and  one  reservation  was  trans- 
ferred to  the  commissioners  for  street  purposes.    Two  unimproved 
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reservations  were  improved.  A  macadam  driveway  was  constructed 
along  north  B  street  on  the  northern  boundary  of  Potomac  Park 
between  Virginia  avenue  and  Twenty-first  street,  west,  and  land  in 
squares  63  and  89  was  acquired  by  condemnation  for  continuing  the 
driveway  through  these  squares.  The  river  drive  between  the  inlet 
and  Twenty-sixth  street  was  completed  by  constructing  the  portion 
from  Easbys  Point  to  Twenty-sixth  street.  Three  thousand  two 
hundred  and  twenty-six  feet  of  cement  coping  were  constructed 
around  six  reservations,  and  2,664  square  yards  of  asphalt  footwalk 
and  130  square  yards  of  asphalt  roadway  were  resurfaced.  Some 
of  the  macadam  roadways  in  Potomac  Park  were  treated  with  oil. 
Work  was  commenced  for  lowering  to  street  grade  the  main  carriage 
road  formerly  carried  from  Henry  Park  to  Seaton  Park  over  the 
bridge  across  the  railroad  tracks  on  Sixth  street.  The  temporary 
use  of  the  north  half  of  reservation  1 13  by  the  Commissioners  of  the 
District  of  Columbia  for  railroad  purposes  was  relinquished  and  the 
ground  reimproved. 

At  the  Washington  Monument  a  new  cable  was  placed  on  the  ele- 
vator car,  the  wooden  sheathing  on  the  walls  of  the  motor  room  was 
replaced  with  glazed  tile,  and  the  engine  in  the  power  house  was  over- 
hauled and  repaired. 

At  the  propagating  gardens  the  various  greenhouse  structures 
were  repaired  as  far  as  funds  would  admit.  Nearly  690,000  plants 
were  propagated,  of  which  about  649,000  were  planted  in  the  parks 
and  reservations. 

Two  hundred  and  twenty-ei^ht  park  settees  were  repaired  and 
1,110  painted;  1,048  cubic  yards  of  stable  manure  were  used  upon 
lawns  and  for  mulching  shrubbery  and  young  trees.  Iron  post  and 
chain  fences  were  erected  around  six  reservations,  and  those  around 
two  others  were  replaced  by  cement  coping;  4,637  feet  of  water  pipe 
and  2,523  feet  of  drain  pipe  were  laid. 

Inspections  were  maoe  each  month  of  the  building  occupied  as 
offices  by  the  War  Department,  except  State,  War,  and  Navy  Depart- 
ment building,  so  far  as  their  preservation,  care,  and  saiety  were 
concerned. 

The  old  station  buildingof  the  Pennsylvania  Railroad  Company 
at  Sixth  and  B  streets  NW.,  which  was  transferred  to  the  War 
Department  by  that  company,  was  torn  down  and  the  material 
removed. 

A  portion  of  the  old  overhead  wires  of  the  departmental  telegraph 
line  were  replaced  bv  undergroimd  cable. 

Repairs  were  ma^e  to  the  fender  system  of  the  highway  bridge 
across  the  Potomac  River,  District  of  Columbia,  and  portions  of  the 
ironwork  above  the  deck  of  the  bridge  were  painted. 

The  statues  of  Gen.  Philip  H.  Sheridan,  Henry  Wadsworth  Long- 
fellow, and  John  Witherspoon,  and  the  Stephenson  Grand  Army 
memorial  were  erected  and  completed,  and  all  but  the  latter  unveiled. 
The  architectural  portion  and  some  of  the  bronze  sculpture  of  the 
Grant  memorial  were  finished.  A  site  was  selected  for  the  statue 
of  Commodore  John  Barry,  and  models  were  submitted  in  a  compe- 
tition for  that  statue;  a  new  site  was  selected  and  contract  entered 
into  for  the  statue  of  John  Paul  Jones;  and  progress  was  made  od 
the  models  for  the  Pulaski  and  the  Von  Steuben  statues. 
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Attention  is  invited  to  the  detailed  report  of  the  officer  in  charge 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30,  1910. 

The  estimates  are  as  follows: 

For  the  improvement  and  care  of  public  buildings  and  grounds  in  chaige 

of  the  Chief  of  Engineers |398, 870 

For  compensations  <m  persons  employed  by  oflSce  of  Public  Buildings  and 

Grounds 88,150 

Telegraph  lines  connecting  Capitol  with  Departments;  care  and  repair  of 

existing  lines -. 1, 000 

For  contingent  and  incidental  expenses  of  public  buildings  and  grounds. . .        1, 100 
For  care  of  Washington  Monument  and  maintenance  of  elevator: 

Salaries  of  employees ^,820 

Fuel,  lights,  contingencies,  etc 3,000 

11,820 

For  completing  work  for  the  erection  of  the  memorial  to  Gen.  Ulysses  S. 

Grant 83,000 

For  maintenance  of  highway  bridge  across  Potomac  River,  District  of 

Columbia 16, 000 

For  monument  and  wharf  at  Wakefield,  Va.,  the  birthplace  of  Washington: 

Repairs  to  wharf  and  cleaning  up  grounds,  etc 7, 100 

Total 607,040 

(wSee  Appendix  E  E  E.) 

NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSU- 
ING CHARTS— SURVEYS— WATER  LEVELS— PRESERVATION  OF  NIAG- 
ARA FALLS. 

As  early  as  1816  local  surveys  of  the  Great  Lakes  for  special  pur- 
poses were  made  by  engineer  officers,  but  the  '*Lake  Survey"  as  a 
systematic  work  was  commenced  in  1841.  It  was  diUgently  prose- 
cuted thereafter  imtil  1882,  when  for  a  time  extended  field  operations 
were  suspended.  The  correction,  printing,  sale  and  issue  of  charts 
continued  without  cessation,  however,  the  additions  and  corrections 
being  largely  based  upon  local  surveys  and  reports  by  engineer  officers 
in  charge  of  the  river  and  harbor  improvements  on  the  lakes. 

Systematic  fieldwork  was  resumed  in  1889,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1898  operations  were  extended 
to  include  cognate  work  of  ohserving  and  investigating  the  levels  of 
the  Great  Lakes  and  their  connecting  waters,  with  a  view  to  their 
regulation  in  the  interest  of  commerce.  The  survey  proper  has  from 
the  beginning  been  carried  on  under  the  War  Department,  being  at 
first  conducted  by  the  Chief  of  Topographical  Engineers,  and  by  the 
Chief  of  Engineers  after  the  consolidation  of  the  Topographical 
Engineers  with  the  Corps  of  Engineers. 

The  first  regular  appropriation  for  the  Lake  Survey  was  made  in 
1841,  and  annual  appropriations  followed  with  the  single  exception 
of  1847.  The  appropriations  to  date  for  all  purposes  of  the  Survey 
during  the  sixty-eight  years  of  its  existence  aggregate  $4,311,879,  of 
which  $2,411.81  has  reverted  to  the  Treasury. 

A  full  account  of  the  operations  of  the  Lake  Survey  from  May, 
1841,  to  July  1,  1881,  is  contained  in  Professional  Papers,  Corps  of 
Engineers,  U.  S.  Armjr,  No.  24.  which  describes  in  detail  the  methods 
of  primary  triangulation  emploved.  The  condition  of  lake  naviga- 
tion in  1841  is  shown  by  the  following  extract: 

The  Lake  Survev  was  begun  in  1841  under  an  appropriation  of  115,000  made  in  May 
of  that  year.    At  this  time  the  country  bordering  on  the  lower  lakes  was  already  pretty 
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well  settled,  and  works  for  the  improvement  or  formation  of  harbors  had  been  com- 
menced at  most  of  the  important  points  on  Lakes  Erie  and  Ontario.  The  upper  lake 
region  was  but  thinly  settled,  and  there  were  no  good  harbors  on  Lake  Huron  and  bat 
one  (the  harbor  of  Chicago)  on  LAke  Michigan.  Settlers  were,  however,  pouring  in 
rapidlv,  and  there  was  even  then  a  large  and  constantly  increasing  commerce  between 
the  lake  ports,  especially  from  Buffalo  to  Detroit  and  Chicago.  Communication  with 
L^ke  Superior  could  only  be  had  by  porta^  around  the  Sault  Ste.  Marie,  but  the  great 
mineral  wealth  of  the  country  was  attractmg  attention,  and  a  survey  for  a  ship  canal 
had  been  made  in  1840  by  officers  of  the  Topographical  Engineers.  The  lake  com- 
merce was  carried  on  under  many  difficulties,  which  caused  much  loss  of  life  and 
property  each  year. 

There  were  no  charts  of  the  lakes  except  the  Admiralty  charts,  compiled  from  the 
surveys  of  Capt.  H.  W.  Bayfield,  of  the  royal  navy  (English),  and  these  were  not  in 
general  use  by  the  masters  of  American  vessels.  These  charts  were  the  results  of  rapid 
reconnaissances,  and  although  they  showed  the  coast  lines  with  an  accuracy  which  is 
remarkable  considering  the  rough  methods  of  surveying  employed,  they  were  of  little 
value  as  hydrographical  charts  of  the  American  coast,  because  they  showed  the  depths 
of  water  in  comparatively  few  places  and  but  a  small  number  of  the  many  reefe  and 
shoals  which  are  found  along  the  lake  shores. 

There  were  few  light-houses  and  beacons  to  indicate  the  positions  of  dangers  to  navi- 
gation, and,  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon  their  own  knowlr 
ed^e,  which  was  frequently  only  acquired  by  the  vessels  grounding  on  a  shoal  or 
striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because,  whfle  violent 
gales  are  frequent  and  the  storms  rival  those  ot  the  ocean  itself,  a  vessel  is  never  more 
than  a  few  hours'  run  from  the  shore,  and  can  not,  as  is  generally  the  case  at  sea,  drift 
before  the  wind  imtil  the  storm  is  over,  but  in  a  long-continued  gale  must  be  thrown 
upon  the  shore,  imleas  a  port  or  harbor  of  refuge  can  be  entered.  In  1841  a  vessel  leav- 
ing Chicago  found  no  harbcn*  or  shelter  in  storms  until  the  Manitou  or  Beaver  inlands 
were  reached,  and  after  passing  the  Straits  of  Mackinac  it  was  again  exposed  without 
refuge  on  Lake  Huron,  except  in  the  vicinity  of  Presque  Isle,  until  the  head  of  St. 
Clair  River  was  reached.  In  sailing  from  Chicago  to  Buffalo  the  greatest  difficulties 
were  encountered  in  the  vicinity  of  the  Straits  of  Mackinac  and  in  the  west  end  of  Lake 
Erie  on  account  of  the  many  islands,  shoals,  and  reefs  found  in  those  localiti^,  and  at 
the  mouth  of  the  St.  Clair  River,  at  which  no  improvements  had  been  made  in  1841, 
and  where  the  channels  were  not  only  circuitous  and  narrow,  but  so  shoal  that  vessels 
in  low-water  seasons  frequently  were  compelled  to  have  their  cargoes  taken  over  the 
bars  in  lighters. 

It  was  therefore  with  the  double  object  of  furnishing  reliable  charts  to  lake  vesselB 
and  of  determining  from  the  surveys  the  works  of  improvement  which  were  necessary 
to  the  prosperity  of  the  lake  commerce  that  Congress  in  1841  directed  a  8ur\'ov  of  the 
lakes,  and  that  annual  appropriations,  with  the  single  exception  of  the  year  184?,  have 
since  been  made  for  canning  on  the  survey. 

During  the  first  ten  years  of  the  Survey,  while  a  general  geodetic  survey  of  the  entire 
chain  of  lakes  was  contemplated  for  the  future,  the  actual  operations  were  mainly  con- 
fined to  surveys  of  sp(  cial  localities  where  improvements  were  called  for  or  where  the 
navigation  was  difficult;  and  where  the  surveys  were  more  extended  they  were  little 
more  than  reconnab^sances.  This  course  was  made  necessary  because  the  appropria- 
tions were  inadequate  to  the  purchase  of  the  finer  instruments  and  the  support  of  the 
larger  force  necessary  for  more  extensive  and  more  exact  surveys,  and  also  because  <rf 
the  pressing  need  of  improvements  at  particular  localities,  for  which  preliminary 
surveys  were  essential. 

Originally  the  Lake  Survey  seems  to  have  operated  under  projects 
which  implied  the  survey  oi  the  Great  Lakes  and  their  connecting 
waters  to  the  extent  necessary  for  the  preparation  of  charts  needed 
by  a  navigation  whose  greatest  draft  was  12  feet.  With  the  increase 
in  vessel  dimensions  has  naturally  followed  the  creation  of  channels 
and  harbors  with  progressively  greater  depths,  and  the  Lake  Survey, 
under  projects  providing  for  tlie  expenditure  of  annual  appropria- 
tions, has  kept  pace  with  the  improvements  in  navigation  and  in 
navigational  facilities  by  a  corresponding  extension  or  the  scope  of 
its  operations. 

It  is  dillicult  to  indicate  the  exact  moment  of  transition  from  the 
original  projects  which,  as  stated,  provided  for  surve)'^  and  their 
resulting  charts  adapted  to  a  12-foot  navigation,  to  the  recent  proj- 
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ects  which  correspond  to  present-day  drafts  of  18  to  20  feet;  but,  in 
a  general  way,  it  may  be  said  that  the  limitations  imposed  upon  navi- 
gation by  tne  conditions  at  the  falls  of  the  St.  Marys  River  have 
seemed  to  fix  the  scope  of  the  operations  of  the  Lake  Survey  in  the 
open  lakes  and  in  the  connecting  rivers,  while  local  projects  for  im- 
provement have  prescribed  the  limits  of  the  survey  work  in  lake  har- 
bors. The  work  of  the  Lake  Survey  has  been  continuous,  and  while 
a  general  project  for  the  future  work  has  now  be^n  authorized,  all 
expenditiu*es  upon  work  done  before  the  adoption  of  tliis  project  may 
justly  be  regarded  as  contributing  to  its  fulfillment.  In  other  words, 
none  of  the  work  of  the  past  has  oeen  rendered  futile  by  the  changed 
conditions  of  the  present.  On  the  contrary,  the  methods  of  the  old 
Lake  Survey,  and  the  high  standards  of  accuracy  and  excellence 
wliich  then  prevailed,  have  continued  to  characterize  its  present  pol- 
icy and  operations;  and  the  work  of  to-day  extends  the. former  work 
to  limits  which  were  not  anticipated  by  the  most  sanguine  spirits  of 
former  days. 

The  present  general  project  of  the  Lake  Sm^ey  is  stated  in  much 
detail  in  the  .Ajmual  Keport  for  1907,  pages  844  to  850.  This  de- 
scribes the  work  regarded  as  necessary  in  order  to  render  the  surveys 
and  the  charts  of  the  Lake  Survey  adequate  to  respond  to  all  possible 
future  demands.  This  general  project  proposes  the  ascertainment 
and  charting  of  lake  depths  in  all  significant  regions  of  the  Great 
Lakes  to  a  plane  30  feet  below  the  adopted  low-water  datum  of  the 
open  lakes  and  25  feet  below  the  corresponding  datum  in  the  chan- 
nels of  the  connecting  rivers,  together  with  the  completion  of  the 
related  operations  of  triangulation  and  precise  leveling  still  needed  to 
control  properly  the  areas  und^r  survey.  In  addition,  tliis  general  proj- 
ect provides  for  the  extension  of  river-discharge  measurements,  for  in- 
vestigations of  lake  levels,  and  for  magnetic  sm'veys  in  and  near  main 
vessel  courses,  while  prompt  examination  of  areas  where  obstructions 
to  navigation  have  been  reported  will  be  continued  as  heretofore. 

Assuming  that  adequate  appropriations  will  be  provided,  it  is  esti- 
mated that  the  completion  of  the  above  general  project  will,  includ- 
ing the  work  of  1909,  require  ten  seasons'  work;  but,  even  after  the 
completion  of  this  work,  the  maintenance  of  a  reduced  plant  and 
organization  will  be  required  for  such  small  surveys  as  may  oe  needed 
to  observe  and  verify  natural  changes  and  to  investigate  wrecks  and 
other  artificial  obstructions,  while  the  revision  and  issue  of  charts  is 
a  work  absolutely  without  definite  conclusion. 

The  amount  expended  on  all  surveys  made  since  its  inception  by 
the  Lake  Survey  may  with  propriety  be  regarded  as  the  expenditure 
under  the  present  project.     This  amount  is  $4,172,661.77.* 

Assuming  that  tne  field  work  of  the  Lake  Survey  includes  opera- 
tions of  triangulation,  precise  leveling,  ordinary  sounding,  deep-sea 
sounding,  sweeping,  hydraulic  measurement,  and  magnetic  observa- 
tions, whose  extent  may  with  some  certainty  be  fixed,  on  June  30, 
1909,  the  state  of  the  work  was  as  follows:  Triangulation  was  76  per 
cent  completed;  precise  leveling,  64  per  cent  completed;  ordinary 
sounding,  51  per  cent;  deep-sea  soundmg,  15  per  cent;  sweeping,  15 
per  cent;  hym-aulic  measurement,  83  per  cent;  and  magnetic  obser- 
vations, 90  per  cent  completed  on  land  and  2  per  cent  on  water. 

•Amount  elated  in  last  paragraph  on  page  889,  Annual  Report  of  the  Chief  of 

Engineers,  1908,  is  in  error.  .     .  ^.  ** ,  ..^ 
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While  these  figures  may  be  definitely  given,  the  remaining  and 
most  highly  important  function  of  the  I^e  Survey,  namely,  the 
issue  of  charts,  as  previously  stated,  is  continuing.  In  fact,  each 
year,  with  its  increasing  commerce,  will  increase  the  demand  for  and 
the  importance  of  these  charts. 

At  tne  beginning  of  the  fiscal  year  three  parties  were  in  the  field  as 
follows:  The  first  party  was  engaged  in  sounding  and  sweeping  at  the 
south  end  of  Lake  Michigan,  the  area  which  it  was  intended  to  cover 
being  that  south  of  the  parallel  of  latitude  through  Gross  Point,  HL 
This  important  area,  known  in  a  general  way  to  contain  uncharted 
shoals,  has  recently  oecome  of  increasing  consequence  because  of  the 

great  development  of  the  steel  industry,  not  only  at  South  Chicago, 
ut  also  at  Indiana  Harbor  and  at  the  newly  built  harbor  of  Gaiy. 
The  work  of  the  party  was  successful  in  the  highest  degree.  Between 
July  1  and  October  30, 1908,  an  area  of  152  i  square  miles  was  covered, 
of  which  134  square  miles  was  swept.  Seventeen  uncharted  shoals 
having  depths  at  standard  low  water  datum  of  less  than  18  feet  were 
found,  many  of  them  directly  in  or  very  close  to  the  vessel  courses 
to  Indiana  and  Gary  harbors.  These  shoals  were  found  to  extend  5 
miles  nof theast  from  Indiana  Harbor.  These  discoveries,  being  of  a 
capital  character,  were  at  once  made  the  subject-matter  of  a  special 
press  notice  and  of  an  inset  chart  in  Supplement  No.  3  to  Bulletin 
No,  18.  In  addition,  two  wrecks — those  of  the  schooner  David  Dows 
and  of  the  Car-ferry  Barge  No,  2 — were  later  discovered  in  the  same 
area.  Each  had  a  draft  of  18 J  feet  at  standard  low  water  over  it, 
and  both  were  therefore  regarded  as  menacing  to  navigation  and  were 
subsequently  removed  by  the  United  States  Engineer  OflBce  at  Chi- 
cago. Despite  a  season  rendered  peculiarly  unfavorable  by  the 
smoke  of  forest  fires,  which  were  at  their  worst  during  September  and 
October,  this  party  covered  a  large  area  with  great  thoroughness.  It 
is  especially  notable  that  a  single  day's  work  with  the  wire  sweep 
covered  5.3  square  miles,  and  that  after  July  1  a  total  of  134  square 
miles  was  swept  to  a  depth  of  30  feet  where  not  limited  by  bottom. 
All  obstructions  found  were  charted  so  that  this  most  important  aiea 
is  now  known  with  certainty. 

The  second  party  was  at  the  beginning  of  the  year  engaged  in 
sounding  and  sweeping  in  the  Manitou  Passage,  the  shoal  which  was 
the  special  object  of  investigation  being  that  upon  which  the  steamer 
Gary  was  damaged  during  the  summer  of  1907.  Early  in  July  this 
shoal  was  found  and  was  discovered  to  be  a  bowlder  ridge  immediately 
in  the  vessel  track,  with  a  least  depth  of  17.3  feet  at  standard  low 
water.  No  other  discoveries  of  importance  resulted  from  the  work 
in  the  Manitou  Passage,  which  was  concluded  on  July  24,  a  total  area 
of  11.28  square  miles  having  been  sounded  and  swept  after  July  1. 
At  the  conclusion  of  this  work  the  party  resumed  the  resurvey  in  the 
Straits  of  ilackinac,  which  during  the  previous  year  had  been  ex- 
tended from  Manitou  Paymen  shoal  through  the  South  channel  well 
to  the  eastward  of  Cheboygan.  This  party  was  greatly  hindered  by 
forest  fires,  which  made  it  difiicult  to  see  the  signals  established  for 
the  control  of  the  hydrographic  work.  Up  to  November  8,  1908, 
when  operations  were  closed,  the  sounding  and  sweeping  were  com- 
pleted practically  to  Nine  Mile  Point,  the  area  sounded  embracing 
81.61  square  miles,  of  which  40.86  square  miles  were  also  swept. 
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On  July  16,  1908,  a  party  took  the  field  for  the  purpose  of  extend- 
ing the  primary  triangulation  of  the  Lake  Survey  n*om  the  south 
side  of  Saginaw  Bay  to  the  southward  with  the  incidental  secondary 
and  tertiary  triangulation  needed  to  establish  upon  the  shore  of 
Lake  Huron  the  control  needed  for  its  resurvey.  Up  to  December 
23,  1908,  when  operations  were  discontinued,  nine  primary  stations 
had  been  occupied  and  the  angles  fully  read.  The  subordinate  work 
had  been  extended  to  the  neighborhood  of  Sherman,  just  south  of 
Harbor  Beach,  Mich.,  and  everything  was  in  condition  for  the  rapid 
extension  of  the  work  to  the  southward. 

On  August  28, 1908.  a  party  which  had  been  engaged  upon  hydraulic 
work  on  the  Niagara  River  under  an  allotment  from  the  act  of  June  29, 
1906,  left  Buffalo  for  the  St.  Lawrence  River,  where,  in  view  of  the 
unusually  high  stage  of  Lake  Ontario,  an  opportunity  not  hitherto 
available  existed  for  extending  the  range  of  the  observations  of  1900 
and  1901.  Between  September  21  and  October  2,  26  separate  dis- 
charge measurements  were  made  at  stages  which  for  the  Whest  are 
about  one  foot  above  the"  previous  observations.  In  all  the  Lake  Sur- 
vey has  now  made  122  separate  discharge  measurements  covering 
st^es  on  the  Oswego  gauge  between  243.7  and  247.3. 

Upon  the  completion  of  this  work  the  party  returned  to  Buffalo, 
and  after  completing  certain  unfinished  work  m  connection  with  the 
Niagara  River  observations,  proceeded  to  Detroit,  where  it  arrived 
on  October  28.  From  October  29  to  Pecember  20  the  party  was 
employed  in  hydraulic  work  on  the  St.  Clair  River,  at  and  near  Port 
Huron,  whose  object  was,  primarily,  an  inquiry  into  the  permanence 
of  certain  cross  sections  oi  the  river  whicn  had  been  measured  and 
monumented  in  1898  and  1899.  In  addition,  discharge  measurements 
were  made  at  the  cross  section  (dry  dock)  used  in  the  previous 
hydraulic  work  upon  this  river,  and  also  at  a  new  cross  section  (gorge) 
selected  by  this  party  with  a  view  of  comparing  the  results  with  those 
at  section  dry  dock.  The  observations  disclosed  no  measurable 
change  in  the  critical  reach  at  the  head  of  the  river,  and  22  measured 
discharges  in  the  new  section  gave  results  within  from  1  to  2  per  cent 
of  those  derived  from  the  equations  deduced  from  the  former  hydraulic 
work  at  section  dry  dock.  In  all  37  discharges  were  measured,  and, 
within  its  limits,  the  work  of  this  party  serves  to  prove  that  the  river 
is  stable  and  the  law  of  its  flow  well  determined. 

During  the  present  field  season,  five  parties  have  taken  the  field 
one  of  which  has,  at  Niagara  Falls,  engaged  in  work  described  in  a 
subsequent  part  of  this  report. 

The  first  party  has  resumed  the  resurvey  of  the  south  end  of  Lake 
Michigan.  It  is  now  engaged  in  sweeping  in  a  diflBcult  region  close 
to  the  Chicago  breakwaters.  Progress  has  therefore  been  somewhat 
retarded.  Up  to  June  30,  1909,  in  about  one  month  of  field  work,  16^ 
square  miles  were  swept.  A  number  of  uncharted  obstructions  off 
the  harbor  were  discovered,  and,  as  soon  as  their  locations  had  been 
definitely  reported,  their  detailed  description  was  published  in  press 
notices  and  m  a  special  bulletin. 

The  second  party  has  continued  the  resurvey  of  the  Straits  of 
Mackinac  and  has  m  addition  made  an  investigation  of  an  obstruc- 
tion reported  to  have  been  struck  by  the  steamers  Chicago  and 
Ogdemourg,   in   the   Grays  Reef  Passage  near  Middle  shoal.     No 
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obstruction  was  found  at  the  reported  locality  and  the  chart  is 
believed  to  be  entirely  accurate.  Up  to  June  30,  1909^  this  party 
has  occupied  three  stations  of  the  system  of  water  tnangulation, 
taken  topography  over  6^  miles  of  shore  line,  and  sounded  29.2  square 
miles,  01  whicn  7.8  sguare  miles  were  also  swept.  Woric  is  now  in 
progress  east  of  Nine  ilile  Point. 

On  June  10,  1909,  a  third  party  took  the  field  for  the  purpose  of 
extending  southward,  between  the  Bass  and  Sister  islands,  the 
resurvey  of  the  west  end  of  Lake  Erie,  which  had  been  temporarily 
suspendied  in  1907.     Up  to  June  30,  1909,  this  party  had  swept  26.5 

Suare  miles  immediately  adjoining  the  work  of  1907,  to  a  depth  of 
.5  feet. 

The  fourth  party  has  since  April  12,  1909,  been  engaged  in  extend- 
ing to  the  south  the  primary  triangulation  which  had  been  discon- 
tinued late  in  December,  1908.  Up  to  the  close  of  the  fiscal  year  the 
angles  at  three  stations  had  been  fully  read,  four  new  primary  stations 
erected  on  the  American  side,  three  on  the  Canadian  side,  three  pri- 
manr  stations  dismantled,  and  ten  secondary  stations  erected.  The 
work  is  well  under  way  and  should  be  completed  in  September. 

The  execution  of  the  survey  which  terminated  in  1882  involved  a 
great  quantity  of  astronomic,  topographic,  and  hydrographic  work, 
all  of  which  was  performed  with  a  high  degree  of  accuracy  and  skill. 
The  result  was  the  preparation  of  a  series  of  reliable  charts  for  lake 
vessels  and  the  furnishing  of  a  basis  for  works  of  channel  improve- 
ment upon  the  lakes  themselves,  and  their  connecting  waters.  This 
original  series  consisted  of  76  charts,  all  of  which  were  printed  in 
black  from  copperplates. 

The  extensive  revision  of  the  charts  now  under  way  has  for  its 
object  to  show  to  date  the  changes,  due  to  natural  and  artificial 
agencies,  which  have  taken  place  in  the  formerly  existing  conditions 
as  charted,  and  to  furnish  the  additional  information  concerning  the 
greater  depth  which  the  present  requirements  of  commerce  demand. 

As  a  result  of  revisions,  cancellations,  and  additions  to  the  original 
series,  based  on  the  later  surveys,  there  are  now  in  force  123  Lake 
Survey  charts,  of  which  one  is  in  black  from  old  copperplate,  73 
are  lithographs  in  colors  from  copperplate  transfers,  47  are  litho- 
graphs in  colors  from  stone  engravings,  and  2  are  photolithographs 
m  colors. 

The  charts  issued  in  colors  have  all  depths  of  18  or  21  feet  and  less 
in  blue,  showing  at  a  glance  where  vessels  may  proceed  with  safety, 
and  are  considered  by  vessel  men  much  preferable  to  the  old  style 
printed  in  plain  black  and  white.  This  new  series  of  colored  charts 
IS  believed  to  constitute  a  distinct  advance  in  chart  construction  and 
printing,  and  meets  with  high  favor  from  navigators  and  others. 

During  the  year  the  Detroit  office  lias  revised,  transferred  to  stone, 
and  printed  editions  in  colors  from  14  copperplates,  revised  and 
printed  second  editions  in  colors  from  6  engravings  on  stone,  and 
engraved  on  stone  and  issued  in  colors  10  entirely  new  charts  of  the 
regular  series.  For  free  supplemental  issue  6  insets  were  prepared 
by  correction  of  and  transfer  from  existing  engravings.  For  other 
government   offices   23   maps   and   drawings   were   reproduced   by 

Rhotolithography,   new   engravings,   or   transfers  from   engravings 
imished.     In  addition  to  the  above,  revisions  of  7  copperplate 
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charts  and  engravings  on  stone  of  5  new  charts  of  the  regular  series  are 
ahnost  completed. 

Of  the  entire  series  of  charts  there  had  been  issued  in  colors,  5  on 
July  1,  1900;  12  on  July  1,  1901;  30  on  July  1,  1902;  49  on  July  1, 
1903;  59  on  July  1,  1901;  73  on  July  1,  1905;  97  on  July  1,  1906; 
110  on  July  1,  1907;  117  on  July  1,  1908;  and  122  on  July  1,  1909. 

Upon  April  17,  1909,  a  project  was  approved  covering  definitely 
the  ruture  chart  work  of  the  Lake  Survej.  In  addition  to  providing 
for  the  preparation  of  26  new  charts,  this  project  covers  the  revision 
of  39  old  ones,  so  that  thereafter  all  charts  wiU  be  projected  upon 
the  geodetic  datum  adopted  in  1901,  with  soundings  referred  to  the 
planes  of  standard  low  water  approved  on  March  16, 1909.  The  proj- 
ect also  provides  for  the  discontinuance  of  21  charts,  regarded  as 
obsolete,  and  for  publishing  31  of  the  less  important  harbor  charts 
as  insets  to  the  appropriate  coast  charts.  With  the  termination  of 
this  project,  which  is  expected  to  require  about  six  years,  except  for 
necessary  revisions  and  new  editions,  the  publication  of  the  series, of 
Lake  Survey  charts  will  have  been  completed,  and,  due  to  changes 
and  omissions  already  described,  will  then  include  104  separate  charts. 

Up  to  February  20,  1890,  one  full  set  of  charts  was  issued  free  to 
each  United  States  registered  vessel.  Any  additional  charts  fur- 
nished such  vessels  and  all  furnished  for  other  unofficial  use  were  sold 
at  the  uniform  price  of  30  cents  each.  On  the  date  above  mentioned 
the  free  issue,  except  for  official  purposes  of  the  Government,  was 
discontinued  pursuant  to  law,  ana  since  then  the  charts  have  been 
sold  for  all  private  and  unofficial  use  at  prices  ranging  from  5  cents 
to  30  cents  each,  the  price  being  intended  in  each  instance  to  cover 
only  the  cost  of  paper  and  printmg. 

Charts  may  be  purchased  at  the  main  office  at  Detroit,  at  the  canal 
office  at  Sault  Ste.  Marie,  Mich.,  and  at  the  United  States  engineer 
office  in  Buffalo.  Complete  sample  sets  may  be  seen  at  tlie  United 
States  engineer  offices  at  Duluth,  Milwaukee,  Chicago,  Grand  Rapids, 
Cleveland,  and  Oswego,  enabling  purchasers  to  select  exactly  the 
charts  they  wish  to  order. 

From  1882  to  June  30,  1909,  a  total  sum  of  $35,003.11  was  derived 
from  the  sale  of  charts  at  offices  where  they  were  sold  and  deposited 
in  the  United  States  Treasury. 

During  the  fiscal  year  ending  June  30,  1909,  the  number  of  charts 
sold  by  the  Detroit  office  was  14,048,  and  by  tlie  Buffalo  office  3,128, 
the  aggregate  sales  being  17,176.  The  proceeds  of  the  sales,  amount- 
ing to  $2,686.05,  were  deposited  to  the  credit  of  the  Treasurer  of 
the  United  States.  The  Detroit  office  issued  3,229  charts  for  official 
use  and  the  Buffalo  office  95,  a  total  of  3,324.  To  date  about  382,500 
of  these  charts  have  been  sold  and  issued  for  actual  service. 

In  addition  to  the  field  work  above  mentioned  and  to  that  upon 
the  charts,  operations  were  continued  under  the  present  general 
project  for  the  exhaustive  investigation  of  lake  levels,  this  being  in 
continuation  and  extension  of  the  project  described  in  the  Annual 
Report  for  1898,  pages  3774-3776.  The  principal  field  work  of  the 
year  comprised  laKc-temperature  observations  and  the  maintenance 
of  12  self-registering  water  gauges  to  supply  an  accurate, continuous 
record  of  all  changes  in  elevation  of  the  water  surface.  Appendix 
F  F  F  1  of  tliis  report  gives  a  table  of  discharges  of  all  the  Great 
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Lakes  at  the  mean  stage  of  each  for  the  past  forty-nine  years^  as 
determined  from  the  monthly  means  shown  on  the  plate  in  the  same 
appendix.  This  work  is  now  fully  organized,  methods  of  making 
measurements  and  observations  to  the  best  advantage  have  become 
fixed  and  settled,  and  the  results  are  of  increasing  importance,  bear- 
ing as  they  do  on  Questions  affecting  international  relations  and 
obligations*  and  on  the  propriety  and  advisability  of  the  numerous 
diversions  under  consideration. 

The  preparation  and  issue  of  the  series  of  bulletins,  supplementary 
to  the  charts,  relating  to  the  river  and  harbor  improvements  and 
navigation  of  the  Great  Lakes  was  begun  by  this  oflBce  in  1889,  and 
was  transferred  to  the  office  of  the  Lake  Survey,  at  Detroit,  in  1902. 
Of  Bulletin  No.  18,  issued  in  April,  1908,  and  remaining  current  for 
1909,  about  2,700  copies  (from  an  edition  of  3,000)  have  been  dis- 
tributed to  the  marine  interests,  and  requests  for  it  are  constantly 
being  received.  These  bulletins  are  revised  biennially,  with  monthly 
supplements  during  each  season  of  navigation,  and  g^ve  the  latest 
and  fullest  descriptions  of  progress  in  river  and  harbor  improvements 
on  the  Great  Lakes  and  their  connecting  waters,  as  well  as  significant 
results  of  surveys  in  those  waters  made  under  the  direction  of  district 
engineer  officers  and  of  the  Lake  Survey.  If  deemed  helpful,  small 
maps  showing  location  of  new  shoals,  changes  in  important  channels, 
locaUties  hitherto  uncharted,  etc.,  are  inserted  in  both  bulletins  and 
supplements. 

The  commerce  affected  by  the  operations  of  the  Lake  Survey  and 
depending  upon  the  pubUcation  and  constant  revision  of  charts  and 
bulletins  is  practicaljnr  the  entire  commerce  of  the  Great  Lakes.  To 
continue  field  and  office  operations  at  a  rate  commensurate  with  the 
importance  of  the  interests  involved  requires  that  appropriations 
shall  be  of  such  amount  as  to  permit  the  use  of  the  entire  plant  to  its 
maximum  capacity  during  the  relatively  short  seasons  available  for 
profitable  work.  It  is  therefore  recommended  that  an  appropriation 
of  $125,000  be  made  for  the  fiscal  year  ending  June  30,  1911,  and 
that  it  be  formulated  as  follows: 

ESTIMATE  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1911. 

For  survey  of  northern  and  northwestern  lakes,  including  all  necessary  expenses  tor 
preparing,  correcting,  extending,  printing,  and  issuing  charts  and  buDetins,  and  of 
investigating  lake  levels  with  a  view  to  their  regulation,  to  be  immediately  available 
and  to  remain  available  until  expended,  one  hundred'  and  twenty-five  thousand 
dollars. 

July  1,  1908,  balance  unexpended $129,953.79 

Amount  appropriated  by  sundry  civil  act  of  March  4,  1909 125, 000. 00 

Collections  credited  to  account: 

Work  for  account  of  preservation  of  Niagara  Falls |2, 008. 73 

Damage  to  gauge 15. 00 

Refundment,  account  of  overpayments 13. 34 

Work  done  for  other  engineer  districts 2, 613. 23 

4,650.30 

259,60^1.09 
June  30,  1909,  amount  expended  during  fiscal  year: 

At  United  States  Lake  Survey  office,  Detroit 122, 761 .  82 

At  Office  of  the  Chief  of  Engineers 36. 85 

122,798.67 

July  1,  1909,  balance  unexpended 136,805.42 
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A  table  showing  the  monthly  water  levels  from  July  1,  1907,  to 
June  30,  1909,  at  Marquette,  Mich.,  on  Lake  Superior;  Milwaukee, 
Wis.,  on  Lake  Michigan;  Harbor  Beach,  Mich.,  on  Lake  Huron;  Cleve- 
land, Ohio,  on  Lake  Erie  •  and  Oswego,  N.  Y.,  on  Lake  Ontario,  will 
be  found  in  Appendix  F  F  F  1. 

(SeeAppendixFFFl.)  ' 

THE    CONTROL    AND    REGULATION    OF   THE    WATERS    OF  NIAGARA 
RIVER  AND  THE  PRESERVATION  OF  NIAGARA  FALLS. 

The  approved  projects  of  operations  under  the  various  allotments 
from  the  appropriation  made  by  the  act  of  Congress  of  June  29,  1906, 
had  for  their  purpose  the  determination  of  the  effects  of  the  diversions 
authorized  by  that  act,  amounting  to  15,600  cubic  feet  per  second 
on  the  American  side,  and  on  the  Canadian  side  of  water  suflScient 
for  the  development  and  importation  into  the  United  States  of 
160,000  horsepower,  upon  the  navigable  capacity  of  the  Niagara 
River,  on  its  mtegrity  and  proper  volume  as  a  boundary  stream,  on 
the  level  of  Lake  Erie,  and  on  the  scenic  grandeur  of  Niagara  Falls. 

The  determination  of  these  questions,  so  far  as  physically  possi- 
ble, involves  surveys  and  measurements,  of  levels,  of  volumes  of 
discharges,  of  current  velocities  and  directions,  and  of  depths  over 
the  crest  of  the  falls.  As  these  are  operations  of  a  character  similar 
to  those  ordinarily  performed  by  the  Lake  Survey,  upon  the  rec- 
onmiendation  of  the  Chief  of  Engineers,  the  Secretary  of  War  author- 
ized the  performance  of  the  work  involved  therein  by  the  Lake 
Survey,  and  for  this  purpose  successive  allotments  have  been  made, 
of  which  two — one  of  $5,000  and  another  of  $3,000 — pertained  to 
the  fiscal  years  1907  and  1908.  At  the  beginning  of  the  present  fiscal 
year  operations  were  in  progress  upon  the  work  covered  by  the  proj- 
ect for  the  second  allotment  (that  of  $3,000  above  referred  to). 
These  operations  had  for  their  purpose  the  making  of  such  additional 
discharge  measurements  in  the  Niagara  River  as  seemed  necessary 
in  order  to  confirm  or  else  to  disprove  the  conclusion,  derived  from 
the  observations  of  1907,  that  the  increased  diversions  since  1898 
had  produced  no  measurable  effect  upon  the  level  of  Lake  Erie. 
This  conclusion  appeared  so  anomalous  as  to  require  confirmation  or 
explanation.  From  July  1  to  August  7,  1908,  sixty-eight  discharge 
measurements  were  made  and  the  customary  accessory  ^auge  and 
rating  observations  made.  In  addition,  the  erosible  portion  of  the 
discharge  cross  section,  at  the  International  Bridge,  Buffalo,  was 
sounded,  and  it  was  found  that  spans  1,  3,  and  4  had  not  changed 
since  originally  measured  in  1899,  but  that  in  span  2  there  had  been 
an  increase  in  mean  depth  of  over  2  feet.  This  span,  however,  car- 
ries only  2i  per  cent  of  the  flow  and  the  change  is  therefore  of  minor 
consequence. 

A  shut  down  of  the  plant  of  the  Niagara  Falls  Power  Company, 
covering  a  large  part  of  the  period  from  1.30  a.  m.,  July  19,  to  7.20 
p.  m.  on  August  2,  1908,  afforded  an  unusual  opportunity  for  testing 
previous  deductions  concerning,  and  for  ascertaining  directly,  the 
effects  produced  by  changes  in  the  quantity  of  water  diverted  in  the 
Grass  Island-Chippawa  pool,  and  through  the  courtesy  of  the  com- 
pany full  advantage  was  taken  of  this  opportunity. 
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Briefly  summarized,  the  results  of  the  operations  of  1908  serve  to 
prove  that  while  the  increase  in  diversion  since  1898  in  the  Chippawa- 
Qrass  Island  pool,  amounting  roughly  to  7,000  cubic  feet  per  second, 
has  produced  no  apparent  effect  upon  the  level  of  Lake  Erie,  this  is 
probably  due  to  tne  fact  that  the  lowering  has  been  compensated 
DV  the  construction  during  the  same  period  of  the  diversion  works 
of  the  Ontario  Power  Company  below  Chippawa.  In  the  absence  of 
such  compensation,  the  Towering  due  to  the  increased  diversion 
would  have  amounted  to  less  than  half  an  inch.  This  conclusion 
is  based  upon  the  discovered  relation  between  the  volume  of  the 
diversion  in  Chippawa-Grass  Island  pool  at  the  falls  and  the  dis- 
charge of  Lake  Erie,  which,  as  derived  from  study  of  gauge  relations 
and  of  the  measurements  during  the  shut  down^  shows  that  any 
change  in  the  volume  of  this  diversion  is  accompanied  by  a  chanj^e  of 
about  one-tenth  the  amount  in  the  flow  at  the  international  Bndge. 

In  addition,  the  observations  prove  that  the  effect  of  increased  diver- 
sion in  the  above-named  pool  near  the  falls,  by  the  American  power 
companies,  is  to  reduce  the  height  of  the  crest  of  the  American  Falls 
by  0.02  foot  for  each  10,000  cubic  feet  so  diverted,  and  that  the  diver- 
sfon  of  the  full  authorized  amount — 15,100  cubic  feet  per  second- 
will  lower  this  crest  0.03  foot,  or  about  three-eighths  of  an  inch.  Based 
as  it  is  upon  the  extensive  observations  subsequent  to  July  1,  1908. 
this  determination  serves  to  modify  very  materially  the  result  stated 
in  the  annual  report  for  1908,  on  page  894,  the  latter  being  derived 
from  a  shut  down  of  a  few  hours  only,  during  which  the  change  at  the 
crest  of  the  American  Falls  due  to  the  shut  down  was  coincident 
with  a  rise  in  Lake  Erie  due  to  a  southwesterly  storm. 

While  the  lowering,  due  to  the  diversions  of  the  American  power 
companies,  may  not  in  itself  be  noticeable,  it  is  increased  to  0.053 
foot  «0.64  inch  by  the  present  diversion  of  the  Ontario  Power 
Company.  The  combined  lowering  tends  to  uncover  shallow  portions 
of  the  crest  line  of  the  American  Falls.  It  is  further  accompanied 
by  greater,  and  consequently  more  harmfiJ,  effects  both  in  the  Ameri- 
can rapids  and  at  the  easterly  or  Terrapin  Point  end  of  the  Horseshoe 
Fall.  Terrapin  Point  is  on  the  New  York  side  of  the  boundary  and, 
as  depths  there  are  naturally  slight,  the  loss  of  2.5  inches  in  depth, 
which  is  the  total  due  to  all  existing  diversions,  is  a  matter  of  moment 
in  its  relation  to  continuity  of  crest  line.  But  it  is  on  the  Canadian 
side  of  the  boundary  that  the  impairment  of  the  falls  is  most  serious. 
At  the  Canadian  end  of  the  Horseshoe  Falls,  which  is  known  to  be 
deficient  in  depth,  the  diversion  of  15,100  cubic  feet  per  second  pro- 
duces a  lowering  of  about  4.8  inches,  which  is  increased  to  8.44  inches 
by  the  present  diversions  of  the  Ontario  Power  Company,  the  Elec- 
trical Development  (>ompany,  the  Canadian  Niagara  rower  Com- 
pany, and  the  International  Railway  Company,  whose  total  diversion 
18  now  estimated  at  10,950  cubic  feet  per  second.  The  losses  at  Ter- 
rapin Point  and  at  the  west  end  of  the  Horseshoe  are  relatively  ^at 
and,  as  a  whole,  the  falls  have  unciuestionably  been  seriously  injured 
by  the  diversions  already  made.  Additional  diversions,  now  under 
way,  will  add  to  the  damage. 

A  full  report  upon  the  work  under  these  allotments  was  submitted 
upon  November  30,  1908,  and  reference  is  invited  to  this  for  detailed 
statements  of  ascertained  gauge  relations  and  of  the  eflfects  of  diveraon 
upon  the  rapids,  upon  the  Horseshoe  Falls,  and  upon  the  Niagara 
^•1 '  er«  ,     <»4»j»ii^ 
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As  a  result  of  the  discharge  measurements  made  in  the  intake  canal 
of  the  Niagara  Falls  Power  Company  in  1907  the  officer  then  in  charge 
of  the  supervision  of  the  operations  of  the  various  power  and  trans- 
mission companies,  under  their  permits  issued  by  the  Secretary  of 
War,  imposed  upon  this  company  a  limitation  to  such  diversion  as 
might  be  necessary  to  generate  not  to  exceed  65,000  electrical  horse- 
power, this  limitation  being  derived  from  a  consideration  of  the 
power-house  load  curves  covering  the  time  of  the  discharge  measure- 
ments. Comparison  served  to  show  that  this  company  generated 
an  electrical  horsepower  for  each  0.123  cubic  foot  of  water  diverted, 
and  as  the  International  Paper  Company  diverted  directly  from  the 
canal  of  the  power  company  700  cubic  feet  per  second  there  remained 
for  the  latter  7,900  cubic  feet,  corresponding  roundly  to  65,000  elec- 
trical horsepower.  The  vaUdity  of  the  conversion  coefficient  for 
forming  switchboard  readings  into  volume  of  water  diverted,  so  far 
as  it  applies  to  conditions  actually  existing  at  the  time  of  the  dis- 
charge measurements,  can  not  fairly  be  Questioned,  but  as  the  two 
power  houses  belonging  to  this  company  oifTer  in  the  details  of  their 
construction,  with  claimed  higher  mechanical  efficiency  in  the  newer 
house,  the  officials  of  the  company  have  asserted  that  under  certain 
entirely  practicable  conditions  of  operation  the  value  of  the  conver- 
sion coefficient  will  be  found  to  be  lower  than  the  figures  given. 

As  any  imduly  high  value  of  this  coefficient  serves  as  an  unwar- 
ranted restriction  upon  the  output  of  the  company  and  causes  a  con- 
sequent financial  loss,  upon  April  3,  1909,  a  project  was  presented 
contemplating  an  exhaustive  series  of  tests  with  discharge  measure- 
ments imder  all  reasonable  probable  conditions  of  operation.  Based 
upon  this  project  an  allotment  of  $5,000  was  made  upon  April  15, 1909, 
and  field  operations  were  begim  upon  May  4,  1909.  To  June  30,  198 
dischai^e  measurements  were  made,  covering  29  different  distribu- 
tions of  the  load.  Final  results  are  not  yet  at  hand,  but  it  is  certain 
that  by  restricting  the  number  of  generators  in  operation  to  16, 
with  6  or  less  in  power  house  No.  1,  the  Niagara  Falls  Power  Company 
can  generate  75,000  electrical  horsepower  and  at  the  same  time  not 
exceed  a  maximum  diversion  of  8,600  cubic  feet  per  second. 

The  permits  now  in  force  for  the  diversion  of  water  from  the 
Niagara  River  and  for  the  transmission  of  electrical  energy  into  the 
United  States  from  Canada  are  summarized  on  page  895  of  tne  Report 
of  the  Chief  of  Engineers  for  1908. 

To  August  14,  1908,  the  supervision  of  operations  under  these 
permits  was  performed  by  Maj.  C.  W.  Kutz,  Corps  of  Engineers. 
Since  that  date  the  work  of  supervision  has  been  performed  by  the 
Lake  Survey  oflice.  In  discharging  this  duty  occasional  inspections 
have  been  made  at  irregular  intervals,  and  the  detailed  results  of  such 
inspections  have  been  didy  reported  to  the  Chief  of  Engineers.  All 
the  companies  concerned  have,  as  disclosed  by  the  inspections, 
loyally  observed  the  limitations  of  their  corresponding  permits. 

Amount  appropriated  by  act  of  June  29,  1906 |50, 000. 00 

July  1,  1908,  balance  unexpended 40, 069. 40 

J  une  30,  190>9,  amount  expended  during  fiscal  year 6,  592. 34 

July  1,  1909,  balance  unexpended 33, 477. 06 

(See  Appendix  F  F  F  2.) 
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IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLUD- 
ING THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS 
AND  BRIDGES. 

Officers  in  charge,  Capt.  E.  D.  Peek,  Corps  of  Engineers,  July  1. 
1908,  to  October  31,  1908;  First  Lieut.  Arthur  Williams,  Corps  of 
Engineers,  November  1,  1908,  to  March  3,  1909,  and  First  Lieut. 
Wildurr  Willing,  Corps  of  Enmieers,  March  4, 1909,  to  June  30, 1909. 

The  Yellowstone  National  rark  was  set  apart  from  the  public  do- 
main and  placed  under  the  control  of  the  Secretary  of  the  Interior  by 
act  of  Congress  of  March  1,  1872.  The  sundry  civil  act  of  March  3, 
1883,  directed  the  construction  and  improvement  of  suitable  roads 
and  bridges  under  the  supervision  of  an  engineer  officer  to  be  detailed 
by  the  Secretary  of  War,  and  in  July,  1883,  an  engineer  officer  was 
designated  accordingly.  This  was  the  beginning  of  systematic  road 
construction  in  the  park.  The  previous  work  consisted,  of  the  opening 
of  such  rough  trails  as  the  limited  means  permitted,  but  they  were 
temporary  in  character  and  of  little  or  no  value  in  the  permanent  plan. 
Subsequent  to  the  sundry  civil  act  of  August  4.  1886,  the  expenditure 
for  the  improvement  was  transferred  to  the  War  Department,  and  it 
has  been  in  the  charge  of  the  Engineer  Department,  with  the  excep- 
tion of  the  period  from  August,  1894,  to  March,  1899. 

At  the  outset  the  officer  of  the  Corps  of  Engineers  in  charge  adopted 
a  project  (described  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  p.  3134)  for  a  comprehensive  system  of  substantial  roads,  which, 
with  the  change  of  the  act  of  Congress  of  March  3, 1891,  is  the  basis  of 
the  present  system.  The  sundry  civil  act  of  June  6,  1900,  directed 
that  the  road  extensions  and  improvements  should  thereafter  be  made 
in  harmony  with  a  general  plan  to  be  approved  by  the  Chief  of  Engi- 
neers. Such  plan  was  approved  August  27, 1900,  modified  by  author- 
ity of  the  Secretary  of  War,  dated  July  22,  1901,  and  further  modified 
by  approval  of  the  Chief  of  Engineers,  dated  July  2, 1902.  The  sundry 
civil  act  of  June  28,  1902,  recognized  this  project  and  provided  for  its 
completion,  and  it  was  practically  finishea  during  the  fiscal  year  end- 
ing June  30,  1906.  It  comprises  a  belt  Une  or  main  circuit  which 
reaches  all  of  the  important  centers  of  interest,  with  side  roads,  bridle 
trails,  and  four  approaches  leading  from  the  park  boundary  to  differ- 
ent points  on  the  belt  line — in  all,  about  350  miles  of  road  and  about 
125  oridges.  The  sum  expended  to  June  30,  1909,  including  main- 
tenance and  repairs,  is  $1,850,426.45.  It  is  estimated  that  not  le^ 
than  $200,000  of  this  amount  was  expended  in  early  work  which  has 
since  been  replaced  and  does  not  form  a  part  of  the  completed  system. 
Maintenance  and  repairs  have  cost  about  $572,757.28,  leaving  about 
$1,077,669.17  for  the  cost  of  the  permanent  work.  In  addition,  there 
has  been  expended  on  work  done  for  other  departments  the  sum  of 
$850.95,  for  which  the  park  appropriation  has  oeen  reimbursed. 

The  sundry  civil  acts  of  May  27, 1908,  and  March  4, 1909,  provided 
funds  for  the  maintenance  and  repair  of  improvements,  and  projects 
for  the  expenditure  were  approved  July  1,  1908,  and  May  3,  1909. 
The  work  of  the  past  fiscal  year  under  these  projects  included:  General 
repair  and  maintenance  of  the  entire  system,  including  the  Cooke  City, 
East,  West,  and  South  roads;  repairs  to  bridges;  laying  of  tile  and  iron 
culverts;  the  clearing  of  dead  and  fallen  timber  from  the  roadside*  85 
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miles  of  road  sprinkled ;  a  number  of  pumping  stations  converted  into 
gravity  tanks,  and  hydraulic  rams  installed;  repairs  to  sprinkling 
wagons,  road  graders,  carts,  and  other  vehicles:  maintenance  of  trees, 
shmbs,  vinesj  and  lawns.  There  was  expended  during  the  fiscal  year 
1909.  lor  mamtenance  and  repairs,  $80,672.91,  and  on  the  East  and 
Soutn  roads  of  the  forest  reserve,  $263.21. 

It  is  proposed  to  apply  the  $150,000  estimated  as  a  profitable  ex- 
penditure auring  the  fiscal  vear  ending  June  30, 191 1 ,  to  work  of  main- 
tenance and  repair,  together  with  the  replacing  of  certain  wooden 
bridges  with  steel,  and  conmiencing  the  work  or  resurfacing  the  svs- 
tem.  including  the  purchase  of  the  plant  necessary  therefor.  The 
worK  is  necessary  to  keep  the  improvement  available  for  use.  As 
stated  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1906,  page 
827,  the  park  is  now  provided  with  a  comparatively  good  single-track 
road  system,  but  the  traflSc  has  increased  far  beyond  expectation  and 
much  additional  work  is  required  to  insure  comfort  and  safety.  The 
appropriations  of  the  past  five  years  have  proven  inadequate  for  main- 
tenance, and  if  steps  are  not  taken  to  solve  the  road  problem  men- 
tioned in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page 
2814,  the  road  bed  will  soon  be  in  a  poor  and  worn-out  condition. 
Rock-crushing  machinery  should  be  purchased,  and  there  is  urgent 
necessity  also  of  replacmg  certain  worn-out  wooden  bridges  with 
steel,  and  of  substituting  walls  of  concrete  or  laid  in  mortar,  for  dry 
retaining  walls  which  have  become  dangerous.  On  account  of  the 
more  urgent  necessity  of  this  work,  and  because  the  clearing  of  a  nar- 
row road  through  the  snow  creates  a  natural  channel,  through  which 
the  melting  snow  runs  down  the  road,  and  causes  serious  erosion,  it  is 
considered  inadvisable  to  expend  any  part  of  the  appropriation  for 
sprinkling,  or  for  clearing  the  roads  in  the  spring,  until  the  roads, 
bridges,  and  trails  are  put  in  good  condition. 

More  extended  information  relating  to  previous  operations  is  pub- 
lished in  the  Annual  Reports  of  the  Cnief  of  Engineers  as  follows: 

1887,  page  3133.  A  r68Uin6  of  operations  from  1883  to  1887. 

1900,  page  6420.  A  general  r^aurn^  covering  the  period  1872-1900. 

1900,  page  5441.  The  general  plan  approved  August  27,  1900. 

1901,  page  3797.  Modification  of  1901  in  the  general  plan  of  August  27,  1900. 
1903,  page  2444.  General  description  and  technical  details  of  work. 

1905,  following  page  2822.    Map  of  tourist  routes. 

July  1,  1908,  balance  unexpended 166,474.68 

Amount  received  from  sales 51. 15 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 65, 000. 00 

131,525.83 
June  30, 1909,  amoimt  expended  during  fiscal  year 80, 936. 12 

July  1, 1909,  balance  unexpended 50,589.71 

July  1, 1909,  outstanding  liabilities 12,036.88 

July  1,  1909,  balance  available 38, 552. 83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911.  for  maintenance  and  repairs,  in  addition  to  the  balance  unex- 
pended July  1, 1909 150,000.00 

(See  Appendix  G  G  G.) 
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ROAD  TO  MOUNT  RAINIER  NATIONAL  PARK. 

Officers  in  charge,  Lieut.  Col.  H.  M.  Chittenden,  Corps  of  Engineers, 
until  September  5,  1908,  and  Maj.  C.  W.  Kutz,  Corps  of  Engineers, 
since  that  date. 

Prior  to  the  commencement  of  operations  an  inferior  road  led 
into  the  park  from  the  western  boundary  of  the  forest  reserve  to 
Longmire  Springs,  a  distance  of  about  lOJ  miles,  and  rough  trails 
extended  thence  to  the  Camp  of  the  Clouds. 

The  sundry  civil  act  of  March  3,  1903,  appropriated  $10,000  for 
a  survey  of  the  most  practicable  route  for  a  wagon  road  into  the 
park  and  for  commencing  construction.  An  estimate  of  cost, 
amounting  to  $183,000.50,  was  submitted  to  Congress  March  22, 
1904,  and  printed  in  House  Document  No.  631,  Fifty-eighth  Congress, 
second  session,  and  an  appropriation  for  continuing  construction 
was  made  in  the  sundry  civil  act  of  April  28,  1904.  The  project 
thus  authorized  by  Congress  and  the  one  imder  which  work  is  being 
carried  on  contemplates  the  construction  of  a  wagon  road  from  the 
western  boundary  of  the  forest  reserve  to  the  Camp  of  the  Clouds, 
a  distance  of  about  25  mile^. 

The  total  amount  appropriated  to  date  is  $215,000,  of  which 
$17,216.23  were  expended  on  surveys.  The  amount  expended  on 
the  work  of  the  existing  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1909^  was  $193,905.11. 

The  work  accomphshed  under  the  various  appropriations  to  the 
close  of  the  fiscal  year  ending  June  30,  1909,  is  as  follows: 

Number  of  miles  of  road  constructed  and  in  use 17.7 

Number  of  miles  of  road  partially  completed 4. 1 

Total 21.8 

The  report  of  the  field  work  of  the  original  survey  made  in  1903 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers,  1904, 
page  4207.  The  general  location  of  the  proposed  route  is  shown  on 
the  map  of  the  survey  made  in  1904  for  a  proposed  additional  road 
into  the  park  from  the  east,  printed  in  House  Document  No.  283, 
Fifty-eighth  Congress,  third  session. 

To  complete  the  road  will  require  an  additional  appropriation  of 
$25,000,  and  that  sum  is  included  in  the  estimate  submitted. 

The  cost  of  road  construction  in  Mount  Rainier  National  Paik  is 
dependent  largely  on  the  price  of  labor.  The  original  estimate 
was  based  upon  the  wages  that  were  current  in  1903.  During  the 
period  of  construction  wages  increased  from  20  to  33§  per  cent,  on 
account  of  which  the  latter  portions  of  the  road  constructed  were 
necessarily  of  less  width  and  consequently  less  safe  than  the  portion 
first  constructed. 

With  the  funds  requested  it  is  proposed  to  widen  the  road  built 
in  the  season  of  1909,  and  to  provide  guard  walls  at  danjrerous  places. 
This  work  is  necessarv  to  make  the  road  safe,  and  suitable  for  the 
traffic  that  will  probably  use  it. 
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July  1, 1908,  balance  unexpended $52,829.57 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1909 25. 000. 00 

77,829.57 
June  30,  1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment      66,734.68 

July  1,  1909,  balance  unexpended 21,094.8f 

July  1,  1909,  outstanding  liabilities 2,333.16 

July  1,  1909,  balance  available 18, 761. 73 

Amount  (estimated)  required  for  completion  of  existing  project 25, 000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1911,  for  works  of  improvement,  exclusive  of  the  balance  unexpendea 
July  1,1909 25,000.00 

(See  Appendix  H  H  H.) 

MAPS,  WAR  DEPARTMENT. 

With  the  $5,000  appropriated  for  this  purpose  for  the  fiscal  year 
ending  June  30,  1909,  a  number  of  maps  of  maneuver  grounds  were 
printed  after  surveys  by  engineer  troops.  A  portion  of  the  appro- 
priation has  also  been  applied  to  the  equipment  of  the  oflBce  of  the 
chief  engineer  officer,  rhilippines  Division,  with  much  needed 
apparatus  for  the  publication  of  maps  in  that  division. 

These  funds  are  also  utilized  in  the  publication  of  accurate  maps 
of  our  fortified  harbors,  which,  under  existing  regulations,  are  required 
for  the  use  of  the  coast  artillery. 

An  estimate  of  $5,000  for  this  purpose  has  been  submitted  for  the 
fiscal  year  ending  June  30,  1911. 

BUILDINGS,  ARMY  WAR  COLLEGE,  WASHINGTON,  DISTRICT  OF 
COLUMBIA,  AND  ENGINEER  S(^HOOL,  WASHINGTON,  DISTRICT  OF 
COLUMBIA. 

Officer  in  charge,  Lieut.  Col.  W.  C.  Langfitt,  Corps  of  Engineers. 

The  creation  of  the  engineer  post  and  school  at  Washington  Bar- 
racks was  authorized  by  an  act  of  Congress  approved  June  30,  1902^ 
based  on  an  estimate  prepared  without  funds  available  for  the 
preparation  of  detailed  plans  or  for  the  making  of  borings,  etc. 
This  estimate  contemplated  the  utilization  of  a  number  of  existing 
buildings,  and  provided  for  construction  of  new  buildings  inclosing 
approximately  4,000,000  cubic  feet.  A  unit  price  of  about  16  cents 
a  cubic  foot  of  cubic  space  inclosed  in  buildings,  all  contingencies 
included,  was  practically  the  basis  of  this  original  estimate.  Further 
development  of  plans  for  the  engineer  post,  and  for  the  War  College 
building  authorized  in  the  same  act,  led  to  the  approval  by  the 
Secretary  of  War  of  a  transposition  of  the  locations  of  the  two,  so 
that  the  latter  building  now  occupies  the  site  originally  planned  for 
the  engineer  post.  Tnis  change  led  eventually  to  the  abandon- 
ment of  the  enort  to  utilize  old  post  buildings,  which,  uppT  detailed 
examination,  proved  also  to  be  in  such  bad  condition  as  to  make 
repairs  expensive  and  not  economical.  These  facts  were  reported 
in  general  terms  in  the  Annual  Report  for  1904,  page  741,  as  well 
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as  the  fact  that  the  subsistence  department  had  utilized  the  post 
for  a  distributing  depot,  which  was  not  anticipated  in  the  original 
estimates.  The  army  appropriation  act  approved  June  12,  1906, 
provided  a  chaplain  for  the  Corps  of  Engineers^  who  has  been  assigned 
to  station  at  tkis  post,  and  a  conunissary  officer  has  been  assigned 
to  permanent  station  here,  both  calling  for  additional  Quarters. 

In  view  of  these  and  other  similar  minor  changes,  tne  cubic  con- 
tents of  the  buildings  actually  provided  were  increased  by  increasing 
the  number  of  buildings  as  far  as  funds  woiild  permit,  actual  con- 
struction having  been  almost  exactly  the  cost  per  cubic  foot  of 
inclosed  space  as  was  estimated. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  was  as 
follows: 

BUILDINGS,  ARMY   WAR   COLLEGE. 

This  work  is  entirely  finished  and  the  accounts  all  settled  up. 
For  detailed  history  of  this  work,  reference  is  made  to  the  Annual 
Reports  of  the  Chief  of  Engineers  for  the  vears  1902,  1903,  1904, 
1905,  and  1906. 

BUILDINGS,  ENGINEER   POST   AND   ENGINEER  SCHOOL. 

All  appropriations  made  for  this  object  up  to  and  including  the 
act  of  Marcn  2,  1907,  have  been  expended  and  the  accounts  for 
those  appropriations  have  been  finally  settled  up.  For  detailed 
history  of  this  project  reference  is  made  to  the  Annual  Reports  of 
the  Chief  of  Engineers  for  the  years  1902,  1903,  1904,  1905,  and  1906. 

The  completion  of  stable  at  $1,700  as  estimated  for  in  last  annual 
report  was  provided  for  in  act  of  March  3,  1909.  The  work  will 
be  taken  up  immediately,  and  the  fimds  provided  will  be  sufficient 
for  the  purpose. 

On  December  22,  1904,  the  Secretary  of  War  approved  a  general 
lay  out  which,  it  is  thought,  completely  meets  the  present  needs  of 
the  post  and  school;  a  dtawing  of  this  proposed  post  accompanied 
the  report  of  Captain  Sewell  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1906.  Additional  buildings  are  shown  on  this 
sheet;  arranged  in  order  of  their  immediate  importance,  and  with 
the  estimated  cost  of  each  stated,  they  are  as  follows: 

Estimated 
cost. 
1.  Engineer  echool  and  administration  building,  power  house,  and  enlisted 

men's  trade-school  building $429»  000 

The  school  building  to  furnish  accommodations  for  the  following: 
Office  of  commandant  of  post  and  of  engineer  school. 
Office  of  secretary  of  school. 
Office  of  adjutant  of  the  post. 
Office  of  sergeant-major  with  clerks. 
Office  of  clerks,  with  storage  for  records  of  post,  and  school. 
Office  of  engineer  depot. 
Room  for  records  ana  small  supplies  (stationery,  etc.)  for  poet,  d^ 

pot,  and  school. 
Omc^  for  orderlies  and  messengers. 
Office  for  telephone  exchange. 

Printing  office,  for  preparation  of  orders,  blanks  forms,  lectures, 
pamphlota,  etc. 
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Estimated 
oost. 
Offices  of  instructors,  department  of  civil  engineering. 
Offices  of  instructors,  department  of  military  engineering. 
Offices  of  instructors,  department  of  electrical  and  mechanical  en- 
gineering. 
Office  for  stenographers  and  clerks. 
Two  class  rooms  for  use  of  student  officers. 
Lecture  room. 
Library  room  for  library. 

Model  room  for  models  of  engineering  structures  and  appliances. 
Photographic  laboratory. 
Photo-litnographic  laboratory. 
In  basement — 

Cement-testing  laboratory. 

Electrical  laboratory. 

Chemical  and  physical  laboratory. 
Drafting  rooms. 
Power  house  and  enlisted  men's  trade-school  building  to  contain: 
Heating  and  power  plant. 
Electrical  generators  and  other  large  apparatus. 
Machine  shop. 
Carpenter  shop. 
Blacksmith  shop. 
Plumber  shop. 
Masonry  laboratory. 
Modeling  room  (molding  sand). 

2.  Completion  of  west  barracks $40, 000 

3.  Bachelor  officers'  quarters 70,000 

4.  Store  sheds  for  lumber,  coal,  ponton  material,  wagons,  etc 25, 000 

5.  Observatory 3,000 

6.  Roads,  walks,  sidewalks,  sewers,  water  supply,  gas,  electric  distribu- 

tion   25,000 

7.  Six  sets  noncommissioned  officers'  quarters 66, 000 

8.  One  new  stable 20,000 

9.  Chaplain's  quarters 20, 000 

Total  amount  required 698,000 

An  estimate  of  this  amount  is  submitted.  This  estimate  differs 
from  that  submitted  last  year  in  the  omission  of  item  for  completion 
of  stable,  provided  for  as  above  indicated,  and  in  omission  or  items 
for  hospital  and  hospital  steward's  quarters,  it  being  understood 
that  existing  regulations  require  these  to  be  obtained  through  the 
Medical  Department,  which  has  the  matter  in  hand. 

Fuller  details  of  these  new  buildings  and  their  objects  are  riven 
in  the  report  of  Captain  Sewell,  pubGshed  as  Appendix  H  H  H  of 
the  Annual  Report  of  the  Chief  of  Engineere  for  1 906 . 

It  is  recommended  that  Congress  provide  for  these  items  at  the 
coming  session,  with  a  view  to  the  early  completion  of  the  post  and 
school. 

Amount  appropriated  by  act  of — 

.    June  30,  1902 $500,000 

March  2,  1903 360,000 

March  2,  1905 150,006 

March  2,  1907 32,506 

1, 042, 500 
June  30,  1909,  amount  expended  to  date 1, 042, 506 
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iX>N8TRU0TI()N    OF   BRIDGE   ACROSS   MISSISSIPPI    RIVER   BETWEEN 
FORT  SNELLING  RESERVATION  AND  ST.  PAUL,  MINNESOTA. 

This  work  was  in  the  charge  of  Maj.  Francis  R.  Shunk,  Corps  of 
Engineers. 

The  act  of  Congress  approved  March  17,  1906,  provided  for  con- 
struction of  a  bridge  over  the  Mississippi  River  connecting  Fort 
Snelling  Reservation  and  St.  Paul.  The  cost  was  not  to  exceed 
$250,000,  of  wluch  at  least  $100,000  was  to  be  contributed  by  the 
city  of  St.  Paul,  at  least  $25,000  by  anj  electric  railway  company 
receiving  right  of  transit  across  the  bndge,  and  such  sum  as  the 
Secretary  of  War  might  determine  by  any  steam  railway  company 
which  might  use  the  bridge. 

The  sum  of  $100,000  was  paid  to  the  United  States  by  the  city  of 
St.  Paul  and  the  sum  of  $25,000  by  the  Twin  City  Rapid  Transit 
Company. 

The  site  of  the  new  bridge  is  about  300  feet  below  the  old  Fort 
Snelling  bridge. 

The  bridge  was  built  imder  contract  and  was  completed  April  24, 
1909.     It  was  tested  June  19,  1909,  and  formally  accepted. 

The  act  of  Congress  approved  March  4,  1909,  appropriated  $20,000 
for  the  construction  of  approaches  to  the  bridge.  At  the  close  of  the 
year  the  approaches  were  about  20  per  cent  completed. 

The  amount  expended  to  June  30,  1909,  was  $245,209.67. 

An  estimate  of  $1,200  is  submitted  for  the  fiscal  year  ending  June 
30^  1911,  as  the  amount  required  for  maintenance  and  care  of  the 
bndge,  as  follows:  Services  of  a  watchman,  $600;  painting,  annual 
repairs,  renewal  of  wooden  surfaces  of  roadway  ana  foot-path,  etc., 
$600. 

July  1,  1908,  balance  unexpended $220,905.09 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1909 20, 000. 00 

240,905.09 
June  30, 1909,  amount  expended  during  fiscal  year,  for  works  of  improve- 
ment       216, 114.  76 


July  1,  1909,  balance  unexpended 24,790.33 

July  1,  1909,  outstanding  liabilities , 2, 399. 47 

July  1,  1909,  balance  available 22,  S90. 86 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1911,  for  maintenance,  exclusive  of  the  balance  unexpended  July  1, 
1909 1,200.00 

Submitted  in  compliance  with  requirements  of  sundry  ci\il  act  of  June 
4, 1897,  and  of  section  7  of  the  nver  and  harbor  act  of  1899. 

(See  Appendix  III.) 

RECONSTRUCTION    OF   UNITED   STATES    BRIDGE   AT  NIOBRARA. 

NEBRASKA. 

This  work  was  in  the  charge  of  Maj.  Edward  H.  Schulz,  Corps  of 
Engineers. 

Funds  for  this  work  were  appropriated  by  act  of  Congress  approved 
April  30,  1908  (Pubhc  No.  104),  Indian  appropriation  act,  as  follows: 

For  the  purpose  of  rewooding  and  repiling  the  present  old  bridge  acroes  Niobrara 
River  between  the  Santee  ana  Ponca  Reservations,  Nebraska,  supplying  the  i 
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with  new  ice  breaks,  but  using  the  iron  work  of  the  old  combination  bridge,  the  sum 
of  twelve  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  the  work  to  be 
done  under  the  direction  and  supervision  of  the  War  Department. 

In  accordance  with  approval  of  the  Secretary  of  War  July  6,  1908, 
the  work  was  assigned  to  this  office.  Bids  were  invited  and  opened 
September  21,  1908,  and  contract  awarded  to  the  Western  Bridge 
and  Construction  Company,  of  Omaha,  Nebr. 

This  work  was  commenced  January  11,  1909,  and  finished  and 
accepted  April  28,  1909. 

Amount  appropriated  by  act  of  Congress  approved  April  30, 1908,  Indian 

appropriation  act |12, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 11, 943. 11 

July  1,  1909,  balance  unexpended 56.89 

(See  Appendix  J  J  J.) 

ERECTION  OF  MONUMENT  TO  THE  MEMORY  OF  THE  AMERICAN 
SOLDIERS  WHO  FELL  IN  THE  BATTLE  OF  NEW  ORLEANS  IN  THE 
WAR  OF  1812. 

This  work  was  in  the  charge  of  First  Lieut.  Wildurr  Willing,  Corps 
of  Engineers,  to  August  22,  1908,  and  Lieut.  Col.  Lansing  H.  Beach, 
Corps  of  Engineers,  since  that  date. 

By  act  of  Congress  approved  March  4,  1907,  Congress  appro- 
priated $25,000  for  the  completion  of  a  monument  to  the  memory  of 
the  American  soldiers  who  fell  in  the  battle  of  New  Orleans  in  the 
war  of  1812.  The  design  of  the  monument  was  approved  by  the 
Secretary  of  War  May  17,  1907,  and  the  work  of  construction  and 
disbursement  of  funds  assigned  to  the  Engineer  Department.  The 
site  of  the  monument  is  at  Chalmette,  La. 

The  Chalmette  monument  was  originally  designed  by  Newton 
Richards,  whose  plans  were  accepted  by  the  Jackson  Monument 
Association  in  May,  1855.  This  design  consisted  of  a  plain  shaft  142 
feet  high,  resting  on  five  steps,  each  2  feet  high  and  starting  about  2 
feet  6  inches  above  the  natural  surface  of  the  ground ;  the  shaft  to  be 
16  feet  8  inches  square  at  the  base  and  12  feet  6  inches  at  the  top;  the 
base  of  the  shaft  to  have  on  the  four  faces  corniced  projections  sur- 
mounted with  sculptured  emblems,  one  of  these  to  serve  as  an  en- 
trance to  a  spiral  stairway  leading  to  a  chamber  at  the  top;  the  stair 
to  be  liffhtecl  by  small  openings  at  regular  intervals ;  both  shaft  and 
base  to  be  faced  with  marble. 

A  contract  for  the  erection  of  the  monument  was  awarded  in  June, 
1R55,  but  the  work  was  not  completed. 

At  the  time  Congress  made  the  above  appropriation  no  work  had 
keen  done  for  over  fifty  years,  it  is  said.  The  shaft  was  56  feet  10 
inches  high,  measuring  from  the  top  of  the  mound  of  earth  about  12 
feet  6  inches  above  the  natural  surface  and  about  185  feet  in  diameter 
which  had  been  placed  around  the  monument  to  protect  the  brick 
foundation.  The  base  was  16  feet  8  inches  square  outside  and  10 
feet  8  inches  diameter  inside;  the  top  was  14  feet  11  inches  square 
outside  and  9  feet  11  inches  diameter  inside. 

Under  project  approved  July  6,  1907,  it  was  proposed  to  remove 
the  mound  of  eartn  covering  tlie  base  of  the  existing  monument,  to 
extend  the  shaft  on  the  original  lines  24  feet  2^  inches  and  to  place 

Digitized  by  N^UUy  iC 


950  BEPOBT  OF  THE  CHIBP  OP   ENGINEERS,  U.  8.  ABMY. 

thereon  a  pyramid  9  feet  high,  making  the  top  of  the  monument 
when  completed  approximately  100  feet  above  the  natural  level  of 
the  ground.  The  entire  shaft  and  base  are  to  be  covered  with 
mar  Die.  A  spiral  stairway,  with  iron  steps  supported  by  a  central 
brick  pier  and  the  brick  lining  of  shaft,  leads  to  an  observation 
chamber  9  feet  6  inches  square  in  top  of  monument.  There  is  to  be 
a  bronze  door  at  the  entrance  to  the  monument,  bronze  hand  rails 
on  both  sides  of  stairway,  bronze  grilles  in  the  windows  of  observa- 
tion chamber,  and  a  bronze  histoncal  tablet  on  the  wall  of  observa- 
tion chamber. 

A  contract  for  the  construction  of  the  monument  was  made  with 
M.  P.  Doullut,  of  New  Orleans,  on  December  7,  1907,  and  the  work 
was  commenced  January  16,  1908. 

The  monument  was  completed  by  the  contractor  in  December,  1908, 
and  in  March,  1909,  transrerred  to  the  custody  of  the  United  [States] 
Daughters  of  1776  and  1812,  as  reauired  by  the  act  of  March  4, 1907, 
under  authority  of  a  letter  from  the  Secretary  of  War  dated  March 
5,  1909. 

The  amount  expended  to  June  30,  1909,  is  $25,000.75,  of  which 
$750  was  paid  for  preparation  of  plans,  $23,383.32  to  the  contractor, 
and  $867.43  for  miscellaneous  expenses,  inspection,  etc.;  $0.75  was 
derived  from  sale  of  blueprints. 

July  1,  1908,  balance  unexpended |12,13L19 

June  30,  1909,  amount  expended  during  fiscal  year 12, 131. 19 

(See  Appendix  K  K  K.) 

MONUMENT  TO  COMMEMORATE  THE  BATTLE  OF  KINGS  MOUNTAIN, 

SOUTH  CAROLINA. 

This  work  was  in  the  charge  of  Capt.  Earl  I.  Brown,  Corps  of 
Engineers. 

By  act  of  Congress  approved  June  16,  1906,  there  was  appropriated 
$30,000  for  the  construction  of  a  monument  to  commemorate  the 
victory  of  the  American  forces  at  Kings  Mountain,  South  Carolina, 
October  7,  1780.  Plans  for  the  monument  had  been  approved  by  the 
Secretary  of  War,  and  contract  made  for  the  construction  of  a  monu- 
ment 115  feet  3  inches  high  for  the  sum  of  $25,000,  and  work  of  exca- 
vation for  the  foundation  had  been  begun.  During  the  year  in  the 
continuation  of  this  excavation  it  was  necessary,  on  account  of  the 
character  of  the  material  of  this  excavation,  to  go  to  a  much  greater 
depth  than  originally  estimated,  thus  increasing  the  cost  of  the  con- 
crete foundation,  and  it  became  evident  that  the  monument  origi- 
nally contemplated  could  not  be  constructed  with  the  funds  available. 
Supplemental  contract  was,  therefore,  made  for  the  construction  of 
a  monument  83  feet  6  inches  high,  with  lightning  conductor  installed, 
for  the  sum  of  $21,000.  Under  this  contract  work  was  then  carried 
on,  and  at  the  close  of  the  year  the  shaft  was  completed  to  its  full 
height,  lightning  conductor  installed,  monument  washed  down,  and 
joints  pointed,  and  the  sculptured  portion  of  the  monument  about  60 
per  cent  completed. 
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July  1,  1908,  balance  unexpended $29,310.38 

June  30,  1909,  amount  expended  during  fiscal  year 20, 136. 34 

July  1,  1909,  balance  unexpended 9,174.04 

July  1, 1909,  outstanding  liabilities 177.86 

July  1,  1909,  balance  available 8, 996. 18 

July  1,  1909,  covered  by  uncompleted  contracts 7,428. 70 

(See  Appendix  L  L  L.) 

ERECTION  OF  MONUMENT  AT  MONTEREY,  CALIFORNIA,  TO  COMMEM- 
ORATE THE  TAKING  POSSESSION  OF  THE  PACIFIC  COAST  BY  THE 
LATE  COMMODORE  JOHN  D.  SLOAT,  UNITED  STATES  NAVY. 

This  work  was  in  the  charge  of  Lieut.  Col.  John  Biddle,  Corps  of 
Engineers. 

During  the  war  with  Mexico,  on  July  7,  1846,  Commodore  Sloat, 
in  accordance  with  instructions  from  our  Government,  landed  a  force 
of  sailors  and  marines  at  Monterey  and  took  possession  of  California 
in  the  name  of  the  United  States.  In  1886  an  organization  composed 
of  Mexican  war  veterans,  CaUfornia  pioneers,  army  and  navy  omcers, 
and  others  prominent  in  the  aflFairs  of  the  State,  was  formed  for  the 
purpose  of  erecting  a  monument  to  Commodore  Sloat,  the  organiza- 
tion being  known  as  the  Sloat  Monument  Association. 

A  site  was  procured  on  the  military  reservation  of  the  Presidio  of 
Monterey,  on  the  slo][>e  of  a  hill  overlooking  the  Bay  of  Monterey. 
Upon  tms  site,  which  is  unobstructed  by  trees  or  adjacent  buildings, 
a  suitable  foundation  was  laid  and  a  base,  or  platform,  for  the  pro- 
posed monument  was  constructed,  faced  with  stones  which  were  con- 
tributed by  various  counties  of  the  State,  miUtary  and  civic  organ- 
izations.    The  base  is  24  feet  square  and  6  feet  high. 

The  Congress  of  the  United  States,  act  of  March  4,  1907,  has  appro- 

Eriated  $10,000  for  the  erection  of  a  monument  to  Commodore  John 
>rake  Sloat,  U.  S.  Navy,  at  Monterey,  Cal.  A  portion  of  this  sum, 
not  to  exceed  $1,000,  is  to  be  devoted  to  procuring  a  suitable  design 
and  other  preUminary  expenses,  leaving  about  $9,000  for  the  actual 
work,  act  of  March  28,  1908. 

The  amount  expended  on  this  base  is  unknown  in  this  ofEce. 

On  May  19,  1908,  the  Chief  of  Engineers,  U.  S.  Army,  assigned  to 
Lieutenant-Colonel  Biddle  the  duty  of  obtaining  a  suitable  design 
and  erecting  the  monument.  With  the  aid  of  the  San  Francisco  ^t 
Institute  and  the  Sloat  Monument  Association,  a  design  was  accord- 
ingly made  and  has  been  submitted  to  the  War  Department,  and  was 
approved  by  the  Secretary  of  War  on  June  29,  1909. 

The  total  amount  expended  on  the  project  to  June  30,  1909,  is 
$333.45.     Nothing  has  been  derived  from  any  miscellaneous  sources. 

The  work  accomplished  during  the  year  consists  of  obtaining  a  suit- 
able design  and  perfecting  it  and  having  it  approved.  Competitive 
designs  were  obtained  by  oflfering  three  prizes  of  $250,  $150,  and  $100, 
respectively.  The  work  of  erecting  the  monument  will  be  awarded  the 
winner  of  the  first  prize,  and  the  work  will  be  done  under  contract. 

The  proportion  of  the  project  completed  up  to  June  30,  1909,  can 
not  be  readily  ascertained,  but  it  consists  of  obtaining  a  suitable 


Digitized  by  LjOOQIC 


952  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

design,  and  the  work  left  to  be  done  is  to  erect  the  monument  in 
accordance  with  the  design. 

No  former  reports  have  been  made  on  the  project. 

July  1,  1908,  balance  unexpended $9,998.92 

June  30,  1909,  amount  expended  during  fiscal  year 332. 37 

July  1,  1909,  balance  unexpended 9,666.55 

July  1,  1909,  outatanding  liabilities 250.00 

July  1,  1909,  balance  available 9, 416. 55 

(See  Appendix  M  M  M.) 

MONUMENT  TO   COMMEMORATE  THE  BATTLE  OF  THE  REVOLUTION 
FOUGHT  AT  POINT  PLEASANT,  WEST  VIRGINIA. 

This  work  was  in  the  charge  of  Capt.  F.  W.  Altstaetter,  Corps  of 
Engineers. 

The  public  building  act  approved  May  30,  1908,  appropriates  the 
sum  of  $10,000  to  aia  in  the  erection  and  completion  of  a  memorial 
structure  at  Point  Pleasant,  W.  Va.,  to  commemorate  a  battle  of  the 
Revolution  fought  at  that  point. 

A  contract  was  entered  into  February  5,  1909,  for  the  construction 
of  the  monument,  the  base  for  which  was  buUt.  Some  work  was 
also  done  on  the  six  courses  above  the  base,  two  courses  being 
completed. 

Amount  appropriated  by  public  building  act  approved  May  30, 1908 $10, 000. 00 

June  30,  1909,  amount  expended  during  fiscal  year 1, 000. 25 

July  1,  1909,  balance  unexpended 8, 999. 75 

July  1, 1909,  amount  covered  by  uncompleted  contract 8, 500. 00 

(See  Appendix  N  N  N.) 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1909,  the  following-named 
oflScers  were  on  duty  in  this  oflSce  as  assistants:  Col.  Smith  S. 
Leach;  Col.  Frederic  V.  Abbot;  Maj.  James  B.  Cavanaugh;  Maj. 
William  B.  Ladue  from  January  21,  1909;  Maj.  William  J.  Barden; 
Capt.  Edward  N.  Johnston  from  September  1,  1908;  First  Lieut. 
Richard  C.  Moore  from  November  19^  1908. 

I  desire  to  express  my  appreciation  of  the  very  able  and  loyal 
assistance  I  have  received  from  the  civilian  employees  of  this  oflBce. 
They  are  intelligent,  conscientious,  and  efficient  in  the  discharge  of 
their  duties,  and  many  of  them  have  given  to  the  Government  the 
best  years  of  their  lives ;  in  some  cases  the  entire  wage-earning  period 
has  been  spent  in  the  government  service. 

Excepting  in  very  rare  instances  the  compensation  received  by  this 
worthy  class  of  public  servants  has  been  entirely  too  small  to  permit 
any  provision  being  made  by  them  for  support  in  old  age,  and  it  would 
be  gratifying  to  see  some  action  by  Congress  looking  to  the  reUef  of 
these  employees  as  thev  become  superannuated  in  the  public  service. 
Very  respectfully, 

W.  L.  Mabshaix. 
Chief  of  Engineers,  TJ,  S.  Army. 

The  Seorktauy  of  War. 
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Aberdeen^  Wash.    See  Chehalis  River  and  Grays  Harbor. 

Absecon  Inlet,  N.  J.:  P*f«« 

Harbor  lines  established  in 910 

Wreck  in 224 

Academy  Creek,  Ga.    See  Brunswick  Harbor. 

Acushnet  River,  Mass.    See  New  Bedford  Harbor. 

Adams  Creek,  N.  C,  waterway  via.    See  Beaufort  Inlet. 

Agate  Bay  Harbor,  Minn.,  improvement  of 660 

Annapee  (Algoma)  Harbor,  Wis.    See  Algoma  Harbor. 

Alabama  River,  Ala. : 

Examination  and  survey  from  Montgomery  to  Coosa  River 409 

Improvement  of 404 

Alameaa,  Cal.    See  Oakland  Harbor. 

Alaska,  improvement  of  St.  Michael  Canal 891 

Albemarle  and   Chesapeake  Canal,    N.   C.     See  Albemarle  Sound-Norfolk 
waterway. 

Albemarle  Sound,  N.  C: 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound 284 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River 282 

Alexandria,  Va.: 

Harbor  lines  in  Potomac  River  at 910 

Wreck  in  Potomac  River  at 272 

Aleoma  Harber,  Wis.,  improvement  of 690 

Allegheny  River,  Pa.: 

Construction  of  locks  and  dams 618 

Harbor  lines  from  Lock  No.  2  to  upper  end  of  Brilliant  pumping  station. .      911 

Improvement  bv  open-channel  work 617 

Improvement  of  Pittsburg  Harbor 625 

Operatingand  care  of  locks  and  dams 620 

Allouez  Bay,  Wis.    See  Duluth  Harbor. 

Alloway  Creek,  N.  J.,  improvement  of 205 

Alpena  Harbor,  Mich.: 

Improvement  of 763 

Wreck  in 780 

Altamaha  River,  Ga.,  improvement  of 343 

Ambrose  channel.  New  York  Harbor,  N.  Y.,  improvement  of,  including  dredge 
construction 159 

Amelia  River,  Fla.    See  Femandina. 

Amite  River,  La.,  improvement  of 454, 458 

Anacostia  River,  D.  (;.: 

Improvement  of 252 

Wrecks  near  James  Creek  Canal 272 

Anahuac  channel,  Tex.,  improvement  of 478, 480 

Anclote  River,  Fla. : 

Improvement  of 379 

Wreck  in  anchorage 384 

Anita  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Ann.  Cape,  Mass.,  harbor  of  refuge.    See  Sandy  Bay. 

Apalachicola  Bay,  Harbor,  and  River,  Fla. : 

Improvement  of  harbor  in  bay 388 

Improvement  of  river,  including  Ae  Cut-off 390 

Regulations  governing  navigation  of  inner  channel 911 

9001— ENO  1909 1 
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Appomattox  River,  Va.:  P^d- 

Impro vemen t  of  ^general ) 279 

Improvement  at  Petersbuig 280 

Appoquinimink  River,  Del.,  improvement  of 214 

Appropriations: 

Fortiftcationa 11,19 

Rivera  and  harbora 28,29,904 

Aqueduct  Bridee,  Washington,  D.  C^rei)air  of 921 

Aqueduct,  Waaaington,  D.  C.    See  Washington. 

Aransas  Bay  and  Pass.  Tex.: 

Improvement  of  channel  to  Pass  Gavallo,  to  Victoria  (on  Guadalupe  River), 

and  to  Corpus  Christi  ( via  Turtle  Cove) 488 

Improvement  of  pass 493 

Arcadia  Harbor,  Mich.,  improvement  of : 748 

Areata,  Cal.    See  Humboldt  Harbor. 

Ariunsas  River: 

Examination  and  improvement  at  Pine  Bluff,  Ark 538, 539, 548 

Examination  at  Douglas,  Ark 548 

Examination  to  Muskogee,  Okla 548 

Improvement  of 532 

Armament.    See  Fortifications. 

Army  War  College.  Washington,  D.  C,  erection  of  buildings  for 946 

Arroyo  Col<»ado,  Tex.,  examination  and  survey  from  Harlingen  to  P<Hnt  Isabel, 
on  Laguna  Madre ^7 

ArthurKUl,  N.  Y.  and  N.  J.: 

Harbor  lines  around  Buckwheat  Island  and  Mcwse  Creek,  N.  X 910 

Improvement  of 168 

Arthur  Lake,  Mermentau  River,  La.    See  Mermentau  River. 

Ashland  Harbor,  Wis.,  improvement  of 669 

Ashtabula  Harbor,  Ohio,  improvement  of 794 

Assistants: 

Civilian,  to  engineer  officers 27 

On  duty  in  Office  of  the  Chief  of  Engineers 952 

Atlantic  City,  Absecon  Inlet,  N.  J.,  harbor  lines  at 910 

Atlantic  Ocean,  wreck  at  entrance  to  Hereford  Inlet,  N.  J 224 

Augusta,  Ga.    See  Savannah  River. 

Augusta  Narrows,  White  River,  Ark.,  examination  and  improvement  at 548 

Aux  Bees  Sciee  Lake,  Mich,    see  Frankfort  Harbor. 

B. 

Back  Bay  of  Biloxi,  Miss. : 
Su  alio  Biloxi  Harbor. 
Examination  and  survey 439 

Back  Cove,  Portland  Harbor,  Me.    See  Portland  Harbor. 

Back  (We^ouih)  River,  Mass.    See  Weymouth  River. 

Basaduce  Itiver,  Me.,  improvement  of 34 

Ballard,  Wash.    Se4  Puget  Sound-Lake  Washington  waterway. 

Baltimore  Harbor,  Md.: 

Defenses  of 10 

Improvement  at  Spring  Garden 228 

Improvement  of  cnannel  to 224 

Improvement  of  channel  to  Curtis  Bay 227 

Harbor  lines  in  Curtis  Bay 910 

Bangor  Harbor,  Me.    See  Penobscot  River. 

Bar  Harbor,  Me.,  construction  of  breakwater 31 

Bar  Lake,  Mich.    See  Arcadia  Harbor. 

Barracks,  Washington,  D.  C.    See  Washington  Barracks. 

Barren  River,  Ey.,  operating  and  care  of  lock  and  dam 655 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of 519 

Bastrop  Bayou,  Tex.,  improvement  of 478,484 

Battahons  of  Engineera: 

Equipment  of 25 

Proposed  increase  in  number 7 

Batteries,  gun  and  mortar.    See  Fortifications. 

Battery,  the.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Battles: 

Of  Kings  Mountain.    See  Kinfs  Mountain. 

Of  New  Orleans,    ^ee  New  Oneans.  ^^  , 

Of  Point  Pleasant,  W.Va.    ^«e  Point  Pleasant.  Digitized  by  LiOOgle 
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Bay  Ridge  channel.  New  York  Harbor,  N.  Y.,  improvement  of 162 

Bayside  channel,  New  York  Harbor,  N.  Y.    8u  New  York  Harbor. 

Beaufort  Harbor,  N.  C: 

Examination  and  survey  of  channel  across  the  bar 316 

Improvement  of 300 

Improvement  of  waterway  to  Newbem 299 

Improvement  of  waterwav  to  New  River 303,304 

Beaufort  Harbor,  S.  C.    See  Beaufort  River  and  Harbor. 

Beaufort  Inlet,  N.  C: 

Improvement  of 302 

Improvement  of  waterwav  .to  Pamlico  Sound 298 

Beaufort  River  and  Harbor,  S.  C: 

Waterway  to  Savannah  {tee  Savannah  Harbor) 333 

Wreck  in 332 

Bee  Tree  Shoals  Canal,  Tennessee  River,  Ala.    See  Tennessee  River. 

Bellingham  Bay  and  Harbor,  Wash.: 

Examination  and  survey  of  harbor 393 

Improvement  of  Whatcom  Creek  waterway  (New  Whatcom  Harbor) 887 

Benton  Harbor  Canal,  Mich.    See  St.  Joseph  Harbor. 

Beverly  Harbor,  Mass.,  improvement  of 55 

Big  Barren  River,  Ky.    See  Barren  River. 

Big  Kanawha  River,  W.  Va.    Su  Kanawha  River. 

Big  Sandy  River,  W.  Va.  and  Ky.: 

Improvement  of,  including  Tu^  and  Levisa  forks 638 

Operating  and  care  of  locu  ana  dams 640 

Big  Sarasota  Bay,  Fla.    See  Sarasota  Bay. 

Bi^  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa.    See  Missoiui  River 
improvement. 

Big  Stone  Lake,  Minn.: 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and.  for  diversion  of 

flood  waters  of  Red  River  of  the  North  into  Minnesota  River 573 

Survey  of  ^ydrological  observations) 573 

Big  Sunflower  River,  Miss.: 

Examination  and  survey  from  near  Baird  to  mouth  of  Hushpucena  River. .      532 
Improvement  of 526, 529 

Biloxi  Harbor,  Miss. : 

Examination  and  survey,  including  Back  Bay 439 

Improvement  of 431 

Biscayne  Bay.  Fla.,  improvement  of 368 

Bismarck  HarW,  N.  Dak.    See  Missouri  River  improvement. 

Blackfish  Bayou,  Ark. ,  examination  and  survey  to  Fivemile  Bayou 548 

Black  Lake,  Mich.    See  Holland  Harbor. 

Black  Mingo  Creek,  S.  C.    See  Mingo  Creek. 

Black  River,  Ark.  and  Mo.,  improvement  of 542 

Black  River,  La.,  improvement  of 515 

Black  River,  Mich.: 

Improvement  at  mouth 769 

Improvement  at  Port  Huron 774 

Black  River,  N.  C,  improvement  of 307, 308 

Black  River^Lorain,  Onio.    Su  Lorain  Harbor. 

Black  Rock  Harbor,  Conn.    See  Bridgeport  Harbor. 

Black  Rock  Harbor,  N.Y.: 

Improvement  of,  including  lock  construction 804 

Improvement  of  Buffalo  entrance 803 

Improvement  of  Lake  Erie  entrance 802 

Black  Warrior  River,  Ala.: 

Improvement  above  Tuscaloosa 414 

Improvement  below  Tuscaloosa 414, 415 

Operating  and  care  of  locks  and  dams 423 

Blackwater  Creek,  or  River,  Va.,  improvement  of 286 

Blackwater  River,  Fla.,  improvement  of 399 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge 97 

Improvement  of  Great  Salt  Pond 98 

Blood  River,  La.    See  Tickfaw  River. 
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Boards  (Me  aUo  Commissions) :  Vn^ 

National  Coast  Defense  Board 10 

Of  Engineers  for  Rivers  and  Harbors 898 

On  Fortifications  or  other  Defenses  (Endicott  Board) 10 

The  Board  of  Engineers 10 

Boats.    See  Dredge  boats  and  Wrecks. 

Boca  C^iga  Ba^,  Fia.,  examination  and  survey  from  Clearwater  Harbor  to 

Tampa  Bay,  including 385 

Boeuf  Kiver,  I>a.,  improvement  of 519,520 

Bogue  Chitto,  La.,  improvement  of 454 

Bogue  Falia,  La.,  improvement  of 454,455 

Bogue  Sound,  N.  C,  improvement  of  waterways  via.    ^ee  Beaufort  Harbor — 
New  River  waterway. 

Bois  de  Sioux  River,  Minn,  and  N.  Dak.,  examination  of  Big  Stone  Lake,  Lake 
Traverse,  and  for  diversion  of  flood  waters  of  Red  River  of  the  North  into 

Minnesota  River 573 

Bonita  channel,  San  Frandsco  Harbor,  Cal.,  examination  and  survey  of  rocks 

near 834 

Booms,  building  of 920 

Bordentown  bar,  Delaware  River,  improvement  of 194 

Boston  Harbor,  Mass. : 

See  also  Dorchester  Bay  and  Maiden,  Mystic,  and  Neponset  rivers. 

Defenses  of 10 

Improvement  of 60 

Wrecks  in 77 

Brand ywine  Creek,  or  River,  Del.    See  also  Wilmington  Harbor. 

Branford  Harbor,  Conn.,  improvement  of 107 

Brazos  River,  Tex.: 

Examination  and  survey  of  mouth 497 

Improvement  between  Old  Washington  and  Waco 503 

Improvement  between  Velasco  and  Old  W^ashington 505 

Improvement  of  mouth 492 

Improvement  of  Galveston  and  Brazos  Canal 491 

Improvement  of  waterwav  to  Galveston 469 

Operating  and  care  of  Galveston  and  Brazoe  Canal 491 

Brazos  Santiago  Harbor,  Tex.,  improvement  of 495 

Breton  Bay,  Md.,  improvement  ot 254 

Bridge  Creek  Landing,  Va.,  wharf  and  monument.    See  Wakefield. 

Bridgeport  Harbor,  Conn.: 

Improvement  of 114 

Wreck  in 124 

Bridges: 

Alteration  of,  obstructing  navigation 919 

Aqueduct  Bridge,  Washin^n,  D.  C 921 

Construction  of,  across  navigable  waters 912 

Highway  Bridge,  Washington,  D.  C 923 

Mississippi  River,  between  Fort  Snelling  and  St.  Paul,  Minn 948 

N  iobrara  River,  Nebr 948 

Roadway  at  tidal  reservoir,  Washington,  D.  C 248 

Rules  governing  opening  of  draws 911 

Yellowstone  National  Park 942 

Broad  Creek  River,  Del.,  improvement  of 244 

Broadkill  Creek,  or  River,  Del.,  improvement  of 222 

Broad  Sound,  Boston  Harbor,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.: 

Improvement  of 129 

Wreck  in 157 

Brooklyn,  N.  Y.    See  East  River,  Gowanus  Bay,  and  Newtown  Creek. 

Brothertown  Harbor,  Wis.    See  Fox  River. 

Browns  Creek,  N .  Y.,  improvement  of , . , .  145 

Brunswick  Harbor,  Gra.,  improvement  of 350 

Brunswick  River,  N.  C.    See  Cane  Fear  River  below^W^ilmington. 

Brush  (or  Bush)  Creek,  Va.,  dredging  of,  in  connection  with  Jamestown  Expo- 
sition    271 

Buckwheat  Island,  Arthur  Kill,  N.  J.,  harbor  lines  around 910 

Budd  Inlet,  Wash.    See  Olympia  Harbor. 
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Buffalo  Bayou,  Tex.:  Page. 

Improvement  of 475 

Regulations  governing  navigation  of 911 

Buffalo  Creek,  or  River,  N.  Y.    See  Buffalo  Harbor  improvement. 

Buffalo  Harbor,  N.  Y.: 

Improvement  of 800 

Improvement  of  Black  Rock  Harbor  and  channel 804 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor. .      803 

Improvement  of  channels  in  waters  connecting  Great  Lakes 753 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Harbor.      802 

Buffalo  River,  or  Creek,  N.  Y.    See  Buffalo  Harbor  improvement. 

Buildings: 

Army  War  College,  Washington,  D.  C 945 

Ei^neer  Post  and  School,  Washington,  D.  C 945 

Public,  District  of  Columbia 929 

Bulkhead  lines,  establishment  of 910 

Bullis,  Spencer  S.,  contract  with.    See  Gulf  port  Harbor. 

Burlington  Harbor,  Vt.: 

Examination  and  survey 78 

Improvement  of 75 

Burr  Creek,  Conn.    See  Bridgeport  Harbor. 

Bush  (or  Brush)  Creek,  Va.,  dredging  of,  in  connection  with  Jamestown  Expo- 
sition        271 

Byram  River,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cable  galleries.    See  Fortifications. 

Cache  River,  Ark.,  improvement  of 541 

Caddo  Lakej  Tex.  and  La.,  improvement  of  Cypress  Bayou 507 

Calaveras  River,  ("al.    See  Mormon  Channel. 

Calcasieu  Pass  and  River,  La.,  improvement  of 452 

California  Debris  Commission 905 

Caloosahatchee  River,  Fla.,  improvement  of * 371, 372 

Calumet  Harbor,  Wis.    See  Fox  River. 
Calumet  Harbor  and  River,  111.  and  Ind.: 

Improvement  of  harbor  (South  Chicago  Harbor) 711 

Improvement  of  river 713 

Reversing  flow  of  river 715 

Wrecks  in  river  near  Ninety-third  street 718 

Cambridge  Harbor,  Md.,  improvement  of 231, 235 

Camden  Harbor,  Me.,  examination  and  survey 47 

Camden  Harbor,  N.J.    See  Cooper  Creek  arwr  Delaware  River. 
Canada,  Dominion  of: 

Commerce  through  St.  Marys  Falls  Canal.    See  St.  Marys  Falls  Canal. 

Trannmission  of  electrical  power  into  United  States  at  Niagara  Falls 939, 941 

Canals,  locks,  and  dams  ($ee  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  In.  C.    See  Albemarle  Sound-Norfolk 
waterway. 

Allegheny  River,  Pa.,  locks  and  dams.    5ec  Allegheny  River. 

Appropriation  for  operation  and  care 28, 29 

Barren  River,  Ky.,  lock  and  dam.    See  Barren  River. 

Bee  Tree  Shoals  Canal,  Ala.    See  Tennessee  River. 

Benton  Harbor  Canal,  Mich.    See  St.  Joseph  Harbor. 

Big  Barren  River,  Ky.,  lock  and  dam.    See  Barren  River. 

Big  Kanawha  River,  W.  Va.,  locks  and  dams.    See  Kanawha  River. 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams.    See  Big  Sandy  River. 

Black  Rock  Harbor,  N.  Y.,  lock.    See  Black  Rock  Harbor. 

Black  Warrior  River,  Ala.,  locks  and  dams.    See  Black  Warrior  River. 

Brazos  River,  Tex.,  locks  and  dams.    See  Brazos  River. 

Brazos  River,  Tex.,  to  Galveston.    See  Galveston  and  Brazos  Canal  and 
West  Galveston  Bay. 

Caddo  Lake,  Tex.  and  La.,  dam.    See  Caddo  Lake. 

Calaveras  River,   Cal.,   to  Mormon  Channel,   San  Joaquin  River.    See 
Mormon  Channel. 

Canadian  Canal,  St.  Marys  River,  Ont..  commerce.    See  St.  Marys  Falls 
Canal. 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams.    See  Cape  Fear 
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Ganalfl,  locks,  and  dams  (see  also  WaterwavB) — Continued.  P>i^c^ 

Care  and  maintenance,  appropriation  for 28,29 

Cascades  Canal,  Columbia  River,  Oreg.    See  Columbia  River. 

Chicago  (Lockport),  111.,  to  St.  Louis,  llo.,  and  the  Gull,  14-foot  waterway. 

See  Chicago  Harbor. 
Club  Creek,  Ga.,  to  Plantation  Creek.    See  Club  Creek. 
Clubfoot  and  Harlowe  Canal,  N.  C.    See  Newbem-Beauf(Ht  waterway. 
Colbert  Shoals  Canal,  Ala.    See  Tennessee  River. 
Columbia  River,  Cascades  Canal.    See  Columbia  River. 
Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks  and  canal.    See 

Columbia  River. 
Congaree  River,  S.  C,  lock  and  dam.    See  Congaree  River. 
Coosa  River,  Ga.  and  Ala.,  locks  and  dams.    See  Coosa  River. 
Cumberland  River,  Tenn.  and  Ey.,  locks  and  dams.    See  Cumb^land 

River. 

Dams,  permits  for  erection  of 920 

Delaware  Bay,  Del.,  to  Rehoboth  Bay.    See  Delaware  Bay. 
Des  Moines  Kapids  Canal,  MlBsiasippi  River.    See  Miasiseippi  River. 
Des  Plaines  River,  111.,  14-foot  waterway  via.    See  Chicago  Harbor. 
Dismal  Swamp  Canal,  Va.  and  N.  C.    See  Norfolk-North  Carolina  sounds 

waterway. 
Duluth  Canal,  Minn.    See  Duluth  Canal. 
Elk  River  Shoals  Canal,  Ala.    See  Tennessee  River. 
Estherville-Minim  Creek  Canal,  S.  C.    See  Estherville-Minim  Creek  Canal. 

Expenditures  for  operation  and  care 28,29 

Fox  River,  Wis.,  locks  and  dams.    See  Fox  River. 

Gralena  River,  lU.,  lock  and  dam.    See  Galena  River. 

Galveston,  Tex.,  to  Brazos  River.    See  Galveston  and  Brazos  Canal  and 

West  Galveston  Bay. 
Great  Kanawha  River,  W.  Va.,  locks  and  dams.    See  Kanawha  River. 
Green  River,  Ky.,  locks  and  dams.    See  Green  River. 
Hales  bar,  Tennessee  River,  lock  and  dam.    See  Tennessee  River. 
Illinois  and  Mississippi  Canal,  111.    See  Illinois  and  Mississippi  Canal. 
Illinois  River,  111.,  locks  and  dams.    See  Illinois  River. 
Illinois  River,  111.,  14-foot  waterway  from  Lockport  (Chicago)  to  St.  Louis, 

Mo.,  and  mouth  of  the  Mississipm.    See  Chicago  Harbor. 
Kanawha  River,  W.  Va.,  locks  ana  dams.    See  Kanawha  River. 
Kentucky  River,  Ky.,  locks  and  dams.    See  Kentucky  River. 
Keokuk  (Des  Moines  Rapids)  Canal,  Mississippi  River.    See  Mississippi 

River. 
Keweenaw  Bay  to  Lake  Superior.    See  Keweenaw  Bay-Lake  Superior 

waterwa}[. 
Lake  Wa^^ington  Canal,  Wash.    See  Puget  Sound-Lake  Washington  water- 
way. 
Levisa  Fork,  Big  Sandy  River,  Ky . ,  locks  and  dams.    See  Bfe  Sandy  River, 
Little  Kanawha  River,  W.  Va.,  locks  and  dams.    See  Little  Kanawha  River. 
Lockport,  111.,  to  St.  Louis,  Mo.,  and  mouth  of  the  Mississippi,  14-foot 

waterway.    See  Chicago  Harbor. 
Louisville  and  Portland  Canal,  Ky.    See  Ohio  River. 
Michigan  Lake  to  St.  Louis,  Mo.,  and  the  Gulf,  14-foot  waterway.    See 

Chicago  Harbor. 
Michigan  Lake  to  Sturgeon  Bay.    See  Sturgeon  Bay  and  Lake  Michigan 

Canal. 
Minim  Creek-Estherville  Canal,  S.  C.    See  Estherville-Minim  Creek  Canal. 
Mississippi  River,  Des  Moines  Rapids  Canal.    See  Mississippi  River. 
Mississippi  River  to  Illinois  River.    See  Illinois  and  Mississippi  Canal. 
Mississippi  River,  Moline,  111.,  lock  and  dam.    See  Mississippi  River. 
Mississippi  River,  reservoirs.    See  Mississippi  River. 
Mississi  ppi  River,  St .  Paul  to  Minneapolis,  locks  and  dams .    See  Mississippi 

River. 
Mississippi  River,  14-foot  waterway  from  mouth  to  St.  Louis,  Mo.,  and 

Lockport  (Chicago),  111.    See  Mississippi  River. 
Moline  Harbor,  111.,  lock  and  dam.    See  Mississippi  River. 
Monongahela  River,  W.  Va.  and  Pa.,  locks  and  dams.    See  Monongahela 

River. 
Morgan  Canal,  Tex.    See  Morgan  Canal. 
Mormon  Channel,   San  Joaquin   River,   Cal.,   to  Calaveras  River.    See 

Mormon  Channel .  /^  ^  ^  r^T  ^ 

Digitized  byV^OOy  IC 


Digitized  byV^OOQl 


INDEX.  VII 

Canals,  locks,  and  dams  (see  aUo  Waterways) — Continued.  F^ff^ 

Mosquito  Creek  Canal,  S.  C.    See  Santee  River. 
Muscle  Shoals  CanaL  Ala.    See  Tennessee  River. 
Muskingum  River,  Ohio,  locks  and  dams.    See  Muskingum  River. 

Navigation  of,  regulations  for 911 

North  Carolina  (Sit,  N.  C,  waterway  via.    See  Norfolk-Albemarle  Sound 

waterway. 
Ohio  River,  locks  and  dams.    See  Ohio  River. 
Ohio  River,  Louisville  and  Portland  Canal.    See  Ohio  River. 

Operation  and  care,  appropriation  for 28,29 

Osage  River,  Mo.,  lock  and  dam.    See  Osage  River. 

Ouachita  River,  Ark.  and  La.,  locks  and  dams.    See  Ouachita  River. 

Permanent  appropriation  for  operation  and  care 28 

Plantation  Cr^k,  Ga.,  to  Club  Creek.    See  Plantation  Creek. 

Plaquemine  Bayou,  La.,  lock.    See  Plaquemine  Bayou. 

Portage  Lake  canals,  Mich.    See  Keweenaw  Bay-Lake  Superior  waterway. 

Port  Arthur  Canal/Tex.    See  Port  Arthur  Canal. 

Potomac  River  at  Washington,  D.  C,  lock  at  tidal  reservoir.    See  Potomac 

River. 
Puget  Sound-Lake  Washington  waterway.    See  Puget  Sound-Lake  Wash- 
ington waterway. 

Regulations  for  navigation  of 911 

Rock  River,  111.    See  Illinois  and  Mississippi  Canal. 
Rough  River,  Ky.,  lock  and  dam.    See  Rough  River. 

Rules  for  navigation  of 911 

St.  Clair  Plats  Canal,  Mich.    See  St.  Clair  Canal  and  River. 

St.  Louis,  Mo.,  14-foot  waterway  from  Lockport  (Chicago),  111.,  to,  and 

mouth  of  the  Mississippi. .  See  Mississippi  River. 
St.  Marys  Falls  Canal,  Mich.    See  St.  Maiys  River,  etc. 
St.  Micnael  Canal,  Alaska.    See  St.  Michael  Canal. 
Salmon  Bay,  Wash.,  waterway  via.    See  Puget  Sound-Lake  Washington 

waterway. 
San  Joaqum  River,  Cal.,  Mormon  Channel  to  Calaveras  River.    See  Mor- 
mon (Jhannel. 
Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar.    See  Tennessee 

River. 
Seattle  Canal,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 
Shilshole  Bay,  Wash.,  waterway  via.    See  Puget  Sound-Lake  Washington 

waterway. 
Stui]^eon  Bay  and  Lake  Michigan  Canal,  Wis.    See  Sturgeon  Bay  and  Lake 

Michigan  Canal. 
Superior  Lake  to  Keweenaw  Bay.    See  Superior  Lake. 
Teche  Bayou,  La.,  lock  and  dam.    See  Teche  Bayou. 
Tennessee  River,  canals,  locks,  and  dams.    See  Tennessee  River. 
Tombigbee  River,  Ala.,  locks  and  dams.    See  Tombi^bee  River. 
Trinity  River,  Tex.,  locks  and  dams.    See  Trinity  River. 
Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dame.    See  Big 

Sandy  River. 
Turners  Cut,  N.  C,  waterway  via.    See  Norfolk-North  Carolina  sounds 

waterway. 
Union  Lake,  Wash.,  waterway  via.    See  Puget  Sound-Lake  Washington 

waterway. 
Wabash  River,  lock  and  dam.    See  Wabash  River. 
Warrior  River,  Ala.,  locks  and  dams.    See  Warrior  River. 
Washington,  D.  C,  lock  at  tidal  reservoir,  Potomac  River.    See  Potomac 

River. 
Washington  Lake  to  Puget  Soimd,  waterway.    See  Puget  Sound-Lake 

Washington  waterway. 
Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams.    See  Ouachita 

River. 
West  Galveston  Bay  and  Brazos  River  Canal,  Tex.    See  Galveston  and 

Brazos  Canal  and  West  (Galveston  Bay. 
White  River,  Ark.,  locks  and  dams.    See  White  River. 
Yamhill  Rivor,  Oreg.,  lock  and  dam.    See  Yamhill  River. 
Yuba  River,  Cal.^  restraining  dam.    See  California  Debris  Commission. 

Canarsie  Bay,  N.  Y.,  improvement  of 132, 137 

Cane  River,  La.,  improvement  of 514 
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Caney  Fork  River.  Tenn.,  improvement  of 591 

Cape  Ann,  Mass.,  harbor  of  retu^.    See  Sandy  Bay. 

Cape  Charles  City  Harbor,  Va.,  improvement  of 281 

Cape  Fear  River.  N.  C: 

Defenses  of .' 10 

Improvement  above  Wilmii^^n 307, 310 

Improvement  at  and  below  Wilmington 311 

Improvement  of  Northeast  Branch 307 

Wrecks  near  Fort  Caswell 315 

Cape  May  N.  J.    See  Cold  Spring  Inlet. 

Cape  May  Real  Estate  Company.    See  Cold  Spring  Inlet. 

Cape  Porpoise  Harbor,  Me. : 

Improvement  of 44 

Wreck  in 47 

Cape  Vincent  Harbor,  N.  Y.,  improvement  of 813 

Capitol,  Washington,  D.  C,  telegraph  line.    See  Public  buildings  and  grounds. 

Carquinez  Strait,  Cal.,  examination  and  survey  from  San  Francisco  Bay  to 
Stockton,  including 834 

Carrabelle  Harbor  and  River,  Fla.,  improvement  of 386 

Carriages,  gun  and  mortar.    See  Fortifications. 

Carters  Creek,  Va.,  improvement  of 256, 261 

Cascades  Canal,  Coliunbia  River,  Oreg.: 

Construction  of 852 

Operating  and  care 854 

Casemates,  mining.    See  Fortifications. 

Castlerock,  Wash . ,  examination  and  survey  of  Cowlitz  River  up  to 871 

Caswell,  Fort,  N.  C,  wrecks  near 315 

Cavallo,  Pass,  Tex.: 

Examination  and  survey  of  channel  to  Port  Lavaca 497 

•   Examination  and  survey  to  Port  O'Connor  (on  Matagorda  Bay)  for  harbor.      497 
Iniprovement  of  channel  to  Aransas  Pass 497 

Cedar  Bayou,  Tex.,  improvement  of 478,481 

Cedar  Creek,  Conn.    See  Bridgeport  Harbor. 

Centissima  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Chalmette,  La.,  monument  to  memory  of  soldiers  who  fell  in  the  battle  of  New 
Orleans 949 

Chambersia  (Anahuac)  channel,  Tex.    See  Anahuac  channel. 

Champlain  Lake,  N.  Y.  and  Vt.: 

Burlington  Harbor,  Vt.    See  Burlington  Harbor. 

Narrows,  improvement  of 76 

North  and  South  Hero  islands  channel  (The  Gut),  Vt.,  improvement  of. .  74 
North  and  South  Hero  islands  channel  (The  Gut),  examination  and  survey .  78 
St.  Albans  Harbor,  Vt.    See  St.  Albans  Harbor. 

Channels.    See  Rivers  and  harbors, 

Charles  River,  Boston,  Mass.,  improvement  of 63 

Charleston  Harbor,  S.  C: 

Defenses  of 10, 15 

Improvement  of 320 

Improvement  of  waterway  to  McClellanville 329 

Wrecks  in  and  near  entrance 332 

Charlevoix  Harbor,  Mich.,  improvement  of 760 

Charlotte  Harbor,  Fla.,  improvement  of 371, 372 

Charlotte  Harbor,  N.  Y.,  improvement  of 806 

Charts.    See  Maps. 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of,  below  Columbus 395 

Chattanooga,  Tenn.    See  Tennessee  River. 

Cheboygan  Harbor,  Mich.,  improvement  of 761 

Cheesequake  Creek,  N.  J.,  improvement  of 174, 182 

Chefuncte  River,  La.,  improvement  of 454, 456 

Chehalis  River,  Wash.: 

Examination  and  survey  up  to  Montesano 893 

Improvement  of : 875 

Chelsea  Creek,  Mass.    See  Boston  Harbor. 

Chequamegon  Bay,  Wis.     See  Ashland  Harbor. 
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Chesapeake  Bay,  Md.  and  Va.:  Page. 

Defenses  at  entrance 10 

Waterway  to  Albermarle  Sound .    See  Norfolk-Albermarle  Sound  waterway. 
Waterway  to  sounds  of  North  Carolina  (to  Pamlico  Sound).    See  Norfolk- 
North  Carolina  sounds  waterway. 

Wreck  near  Sevenfoot  Knoll,  Md 247 

York  Spit,  shoals  opposite.    See  Patapsco  River  channel  to  Baltimore. 

Chester  River,  Md.,  improvement  of 231, 236 

Chicago  Harbor  and  River,  111.: 

Calumet  Harbor  and  River.    See  Calumet  Harbor  and  River. 

Channels  in  waters  connecting  Great  Lakes,  improvement  of 753 

Improvement  of  harbor 706 

Improvement  of  river 708 

South  Chicago  Harbor.    See  Calumet  Harbor  and  River. 

Survey  for  14-foot  waterway  from  Lockport  to  St.  Louis,  Mo.,  and  the  Gulf, 

including  report  on  water  power  and  land  drainage 908 

Wrecks  near  South  Chicago  breakwater  and  near  Fullerton  avenue  and 

Davidson  street 718 

Chickasahay  River,  Miss.,  improvement  of 427, 428  • 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the 952 

Chincotea^e  Inlet,  Va.,  wreck  in 223 

Chipola  River,  Fla. : 

Improvement  of  lower  river 390 

Improvement  of  upper  river 390, 391 

Chitto,  ^ogue,  La.,  improvement  of 454 

Chocolate  Bayou,  Tex.,  improvement  of 478, 485 

Choctawhatchee  River,  Fla.  and  Ala. ,  improvement  of 397 

Chop  tank  River,  Md.: 

See  also  Cambridge  Harbor. 

Improvement  of 231,  237 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor 212 

Cincinnati,  Ohio.    See  Ohio  River. 

Civilian  assistants  to  en^neer  officers 27 

Claiborne  Harbor,  Md.,  improvement  of 231, 233 

Clark  Creek,  or  River,  S.  C.,  improvement  of 319 

Clark  Fork,  Columbia  River,  Wash.    See  Pend  Oreille. River. 

Clatskanie  River,  Oreg.,  improvement  of 865 

Clear  Creek,  Tex.,  improvement  of 482 

Clearwater  Harbor,  Fla.,  examination  and  survey,  including  Boca  Ceiga  Bay 

to  Tampa  Bay 385 

Cleveland  Harbor,  Ohio: 

Improvement  of 789 

Wreck  in 797 

Clinch  River,  Tenn.,  improvement  of 602 

Clinton  River,  Mich.,  improvement  of 776 

Club  Creek,  Ga.,  improvement  of 349 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via.    See  Newbem-Beaufort 

waterway. 
Clubfoot  Creek,  N.  C,  waterway  via.    See  Newbem-Beaufort  waterway. 
Coanjock  Bay,  N.  C,  waterway  via.    See  Norfolk- Albemarle  Sound  waterway. 
Coast  defenses.    See  Fortifications. 

Cocheco  River,  N.  H.,  improvement  of 46 

Cohansey  River,  N.  J.,  improvement  of 207 

Coit  (Shaws)  Cove,  New  London  Harbor,  Conn.    See  New  London  arwf  Thames 
River. 

Colbert  Shoals  Canal,  Tennessee  River,  Ala.,  improvement  of 595 

Cold  Spring  Inlet,  N.  J.,  improvement  of 210 

Coldwater  River,  Miss.,  improvement  of 526, 527 

College,  War,  Army,  Washington,  D.  C,  erection  of  buildings  for 945 

Coloiudo  River,  Tex.,  examination  and  survey 497 

Colorado  (Arroyo)  River,  Tex.,  examination  and  survey  from  Harlingen  to 

Point  Isabel,  on  Laguna  Madre 497 

Columbia  River,  Oreg.  and  Wash.: 

Cascades  Canal,  construction  of 852 

Cascades  Canal,  operating  and  care 854 

Celilo  Falls  to  Snake  River,  including  tributaries,  improvement  from 848 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  from 850 
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Columbia  River,  Oreg.  and  Wash.— Continued.  Pue> 
Clark  Fork.    See  Pend  Oreille  River. 

Gauging 870 

Mouth,  defenseeat 10 

Mouth,  improvement  at 8© 

Mouth  to  Willamette  River,  improvement  from,  including  dredge  con- 
struction   850 

Regulations  governing  navigation  of 911 

Threemile  Rapids,  improvement  at 850 

Vancouver,  Wash.,  to  ^Villamette  River,  improvement  from 854 

Wenatchee,  Wash^  to  Bridgeport,  improvement  from 888 

Commencement  Bay,  Wash.    See  Tacoma  Harbor. 
Commissioned  officers.    See  Corps  of  Engineers. 
Commissions  ($ee  aUo  Boards): 

California  Debris  Commission 905 

Mississippi  River  Commission 909 

Permanent  International  Commission  of  Congresses  of  Navigation 910 

Compton  Creek,  N.  J.,  improvement  of 174, 181 

Conecuh  River,  Ala.,  improvement  of 408 

Coney  Island  channel,  N.  Y.,  improvement  of 155 

Congaree  River,  S.  C: 

Improvement  of 323, 326 

Operating  and  care  of  lock  and  dam 329 

Congresses  of  P^avigation,  Permanent  International  Commission  of 910 

Conneaut  Harbor,  Ohio,  improvement  of 795 

Connecticut  River.  Mass.  and  Conn.: 

Improvement  between  Hartford,  Conn.,  and  Holyoke,  Mass 103 

Improvement  below  Hartford,  Conn 104 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass 100 

Contentnia  Creek,  N.  C,  improvement  of 293 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for 28, 904 

Contingencies,  Engineer  Department,  Philippine  Islands 27 

Continuing  contracts: 

Ahnapee  (Algoma)  Harbor,  Wis d90 

Algoma  Harbor,  Wis 690 

Allegheny  River,  Pa.,  locks  and  dams 618 

Ambrose  channel.  New  York  Harbor,  N.  Y 159 

Ann,  Cape,  Mass.,  Sandy  Bay,  harbor  of  refuge.    See  Sandy  Bay,  infra. 

Appomattox  River,  Va 279 

Appropriations,  estimate  for 28, 29 

Aransas  Pass,  Tex 493 

Aransas  Pass,  Tex.,  to  Corpus  Christi,  channel  from 488 

Arthur  Kill,  N.  Y.  and  N.  J 168 

Ashtabula  Harbor,  Ohio 794 

Back  Cove,  Portland,  Me.    See  Portland  Harbor,  infra. 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to 224 

Bay  Ridge  channel.  New  York  Harbor,  N.  Y 162 

Beaufort  Inlet,  N.  C.,  to  Pamlico  Sound,  waterway 298 

Bee  Tree  shoals,  Tennessee  River,  Ala 595 

Big  Sandy  River,  W.  Va.  and  Ky 638 

BiscayneBay,  Fla 368 

Black  Lake  Harbor,  Holland,  Mich.    See  Holland  Harbor^  infra. 
Black  River  (Lorain)  Harbor,  Ohio.    See  Lorain  Harbor,  infra. 

Black  Rock  Harbor,  Buffalo,  N.  Y 804 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance 802 

Black  Warrior  River,  Ala.,  above  Tuscaloosa 414 

Black  Warrior  River,  Ala.,  below  Tuscaloosa 414, 415 

Boston  Harbor,  Mass 60 

Brazos  River,  Tex.,  at  mouth 492 

Brazos  River,  Tex.,  Old  Washington  to  Waco 503 

Brazos  River,  Tex.,  to  Cralveston,  waterway 491 

Bridgeport  Harbor,  Conn 114 

Brunswick  Harbor,  Ga 350 

Buffalo  Bayou,  Tex 475 

Buffalo  Harbor,  N.  Y 800 

Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor 804 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock 

Harbor 802 
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Continuing  contracts— Continued.  ?•<•• 

Burlington  Harbor,  Vt 75 

Calumet  River,  III.  and  Ind 713 

Cape  Ann,  Mass.,  Sandy  Bay  harbor  of  refuge.    See  Sandy  Bay,  infra. 

Cape  Fear  River,  N.  C,  at  and  below  Wilmington 311 

Cavallo,  Pass,  Tex.,  to  Aransas  Pass,  channel  from 497 

Champlain,  Lake,  Burlington  Harbor,  Vt.    See  Burlington  Harbor,  supra. 
Chicago  Harbor,  111.,  Calumet  River.    See  Calumet  River,  supra. 

Cleveknd  Harbor,  Ohio 789 

Colbert  shoals,  Tennessee  River,  Ala 596 

Cold  Sprim?  Inlet,  N.J 210 

Columbia  River,  Greg,  and  Wash.,  at  the  mouth 862 

Columbia  River,  below  mouth  of  Willamette  River 859 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls 850 

Corpus  Christi,  Tex.,  to  Aransas  Pass,  channel  froin 488 

Cumberland  River  above  Nashville,  Tenn.  (Locks  3-7  and  21) 588 

Delaware  River,  N.  J.,  Pa.,  and  Del 188 

Detroit  River,  Mich 777 

Duluth  Harbor,  Minn 661 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y.    See  New  York  Harbor, 
infra. 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance 802 

Estimate  olf  appropriations  for 29 

Fairhaven  Harbor,  Mass 83 

Franklin,  La.,  to  Mermentau,  waterway 451 

Galveston  and  Brazos  Canal,  Tex 491 

Galveston  Harbor,  Tex 469 

Galveston-Brazos  River  waterway,  Tex 491 

Galveston-Houston  waterway,  Tex 475 

Gloucester  Harbor,  Mass 54 

Gowanus  Bay  channels.  New  York  Harbor,  N.  Y 162 

Grays  Harbor,  Wash 873 

Great  Lakes,  channels  in  connecting  waters  of.    See  Northern  and  North- 
western Lakes,  infra. 

Great  Pedee  River,  S.  C 319 

Guadalupe  River,  Tex 489 

Hales  bar  lock,  Tennessee  River.    See  Tennessee  River,  infra. 

Harbor  Beach,  Mich 768 

Hay  Lake  channel,  St.  Marys  River,  Mich 760 

HiUsboro  Bay,  Fla 377 

Hilo  Harbor,  Hawaii 895 

Holland  Harbor,  Mich 730 

Honolulu  Harbor,  Hawaii 894 

Houston-Galveston  waterway,  Tex 475 

Huron  Harbor,  Ohio 785 

Illinois  and  Mississippi  Canal,  111 720 

Judith,  Point,  R.  I.,  narbor  of  refuge 93 

Kalamazoo  River,  Mich 728 

Kennebec  River,  Me 39 

Kentucky  River,  Ky 641 

Levisa  Fork,  Big  Sandy  River,  Ky 638 

Lorain  Harbor,  Ohio 787 

Ludington  Harbor,  Mich 742 

Lynn  Harbor,  Mass 56 

Manitowoc  Harbor,  Wis 693 

Marquette  Harbor,  Mich 677 

Maumee  Bay  and  River,  Ohio.    See  Toledo  Harbor,  infra. 

Mermentau,  La.,  to  Franklin,  waterway 451 

Michigan  Lake-Sturgeon  Bay  Canal,  including  harbor  of  refuge 688 

Milwaukee  (inner)  Harbor,  Wis 699 

Milwaukee  Harbor^Wis.,  including  harbor  of  refuge 698 

Mississippi  River,  Head  of  Passes  to  Ohio  River 909 

Mississippi  River,  between  Missouri  and  Ohio  rivers 560 

Mississippi  River,  between  Missouri  River  and  Minneapolis 554, 560 

Mississippi  River  at  Moline,  111 558 

Mississippi  River,  Plaquemine  Bayou,  La 445 

Mississippi  River,  between  St.  Paul  and  Minneapolis 560 

Mississippi  River,  South  Pass 442 
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Continuing  contracts — Continued.  P*««- 

MisBiflsippi  River,  Southwest  Paas 439 

Mobile  Harbor,  Ala 409 

MoUne  Harbor,  111 558 

Monongahela  River,  W.  Va.  and  Pa 612,613 

Mormon  Channel,  San  Joaquin  River,  Cal 827 

Narragansett  Bay,  R.  1 90 

Nechee  River,  Tex.,  at  mouth 498 

Neebish  channels,  St.  Marjrs  River,  Mich 760 

Newark  Bay.  N.J 165 

New  Bedford  Harbor,  Mass 83 

New  Haven  Harbor,  Conn.,  breakwater  constructicm 110 

New  Haven  Harbor,  Conn.,  dredging,  etc 108 

New  London  Harbor,  Conn 102 

Newport  Harbor,  R.  1 92 

Ne¥rtown  Creek,  N.  Y 143 

New  York  Harbor,  N.  Y.,  Ambroee  channel 159 

New  York  Harbor,  N.  Y.,  Gowanue  Bay  channels 162 

Norfolk  Harbor  Va 273,274 

Northern  and  Northwestern  Lakes,  channels  connecting 931 

Oakland  Harbor,  Cal 822 

Ohio  River,  Dams  Nos.  2-6 621 

Ohio  River,  Dams  Nos.  8,  11,  13,  18,  and  26 627 

Ohio  River,  Dam  No.  37 609 

Osage  River.  Mo 579 

Oswego  Harbor,  N.  Y : 811 

Ouarhita  River,  Ark.  and  La 515 

Pamlico  Sound,  N.  C,  to  Beaufort  Inlet,  waterway 298 

Passaic  River,  N.J 165 

Pass  Cavallo,  Tex.,  to  Aransas  Pass,  channel  from 488 

Patapeoo  River,  Md.,  and  channel  to  Baltimore 224 

Pedee  River,  S.  C.    See  Great  Pedee  River,  supra. 

Philadelphia,  Pa.,  Delaware  River 189 

Plaquemine  Bayou,  La 445 

Point  Judith,  R.  I.,  harbor  of  refuge 93 

Portland  Harbor,  Me 41 

Providence  Harbor  and  River,  R.  1 90 

Rappahannock  River,  Va 264 

Red  Hook  channel,  New  York  Harbor,  N.  Y 162 

Sabine  I^ke  and  River,  Tex 498 

Sabine  PasBj  Tex 501 

St.  Johns  River,  Fla.,  Jacksonville  to  the  ocean 359 

St.  Marys  River,  Mich.,  at  the  falls 755 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels 760 

St.  Michael  Canal,  Alaska 891 

Sandhoarh  (Harbor  Beach)  harbor  of  refuge,  Mich,    ^ee  Harbor  Beach, 

supra. 

Sandusky  Harbor,  Ohio 783 

Sandy  Bay,  Cape  Ann,  Mass.,  harbor  of  refuge 52 

San  Joaquin  River,  Cal . ,  Stockton  and  Mormon  channels 826 

San  Juan  Harbor,  P.  R 897 

San  Luis  Obispo  Harbor,  Cal 820 

San  Pablo  Bay,  Cal 825 

San  Pedro,  ('al.,  Wilmington  inner  harbor 818 

San  Pedro  Bay,  Cal.,  Wilmington  outer  harbor 816 

Saugatuck  Harbor,  Mich 728 

Savannah  Harbor,  Ga 333 

Scott  Point,  Tennessee  River,  Ala.,  lock  at  Hales  bar.    See  Tennessee 

River,  infra. 

South  Pass  Mississippi  River 442 

Southwest  Pass,  Mississippi  River 439 

Staten  Island  Sound,  N.  Y.  and  N.  J 169 

Stockton  Channel,  San  Joaquin  River,  Cal 827 

Sturgeon  Bay  Canal^  Wis.,  including  harbor  of  refuge 688 

Superior  Harbor,  Wis 661 

Tacoma  Harbor,  Wash 880 

Tampa  Bay,  Fla 376 


Digitized  by  VjOOQIC 


IKDBX.  XIII 
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Tampa  Harbor,  Fla. ,  Hillsboro  Bay 377 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals 596 

Tennessee  River.  Ala.,  Hales  bar  lock,  near  Scott  Point 595 

Toledo  Harbor,  Ohio 780 

Tombigbee  River,  Ala.,  between  mouth  and  Demopolis 416 

Trinity  River,  Tex.,  locks  and  dams 506 

Tug  Fork,  BiR  Sandy  River,  W.  Va.  and  Ky 638 

Turtle  Cove  channel,  Tex 490 

Warrior  River,  Ala.,  above  Tuscaloosa 414 

Warrior  River,  Ala.,  below  Tuscaloosa 415 

Washita  (Ouachita)  River,  Ark.  and  La.    See  Ouachita  River,  9Upra. 

West  Galveston  Bay  and  Brazos  River  Canal,  Tex 491 

Willamette  River,  below  Portland,  Oreg 859 

Wilmington,  Cal.,  inner  harbor 818 

Wilmington,  Cal.,  outer  harbor 816 

Wilmington,  N.  C.    See  Cape  Fear  River,  supra. 

Winyah  Bay,  S.  C 321 

Withlacoochee  River,  Fla 382 

Woods  Hole  channel,  Mass 82 

Contracts,  continuing.    See  Continuing  contracts. 

Cooper  Creek,  N .  J.,  improvement  of 199 

Coosa  River,  Ga.  and  Ala. : 

Examination  and  survey  at  Horseleg  shoals 409 

Examination  and  survey  for  location  and  construction  of  Dam  No.  5 409 

Examination  and  survey  from  Wetumpka,  Ala.,  to  mouth 409 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge 406 

Improvement  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge 406, 408  . 

Operating  and  care  of  locks  and  dams 408 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Construction  of  dredge  for  Oregon  coast  harbors 844 

Improvement  of  entrance  to  bay  and  harbor 840 

Improvement  of  river 842 

Coquille  River,  Oreg.,  improvement  of,  including  dredge  construction 838 

Core  Creek,  N.  C,  waterway  via.    See  Beaufort  Inlet. 

Comey  Bayou,  La.,  improvement  of 519, 522 

Corps  of  Engineers: 

Civilian  assistants  to  engineer  officers 27 

Duties. 3 

Engineer  depots 23, 24 

Engineer  equipment  of  troops 25 

Engineer  School  and  Post,  buildings  for 945 

Officers  on  duty  in  Office  of  the  Chief  of  Engineers 952 

Personnel,  commissioned,  number,  distribution,  and  changes  during  the 

year 3,4 

Personnel,  commissioned,  proposed  increase  in 7 

Pensonnel,  noncommissioned,  proposed  new  grades 8 

Personnel,  proposed  increase  in  battalions 6 

Corpus  Christi  Bay  and  Harbor,  Tex.,  improvement  of  channel  from  Corpus 

Cnristi  to  Aransas  Pass  via  Turtle  Cove 490 

Cowlitz  River,  Wash.: 

Examination  and  survey  up  to  Castlerock 871 

Improvement  of 866 

Craft,  water.    See  Dredge  boats  anrf  Wrecks. 

Crisfield  Harbor,  Md.,  improvement  of 246 

Croatan  Sound,   N.  C.,  waterway  via.     See   Norfolk-North  Carolina  sounds 
waterwav. 

Crockett,  tort,  Galveston,  Tex.,  sea  wall,  embankment,  and  fill 496 

Crooked  (Carrabelle)  River,  Fla.    See  Carrabelle  Harbor. 

Crystal  River,  Fla.,  improvement  of 379 

Cuba,  defenses  of  Guantanamo  Bay 17 

Cumberland  River,  Ky.  and  Tenn.: 

Improvement  above  Nashville,  Tenn 588 

Improvement  below  Nashville,  Tenn 585 

Operating  and  care  of  locks  and  dams 591 

Preliminary  report  of  survey  below  Nashville,  Tenn.,  for  extension  of 

slack-water  system 592 
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OmnberUnd  Sound,  Ga.  and  Fla.:  ^n^ 

Improvement  of 355 

Improvement  of  waterway  between  Savannah  and  Femandina 353 

Current  River,  Ark.  and  Mo.,  improvement  of 542,543 

Currituck  Sound,  N.  C,  waterway  via.    See  Norfolk— Albemarle  Sound  water- 
way. 

CurtiB  Bay,  Baltimore,  Md.: 

Harbor  linee  in 910 

Improvement  of  channel  to 227 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  La.,  improvement  of,  including  connecting  lakes  be- 
tween Slireveport,  La.,  and  Jefferson,  Tex 507 

Cypress  Top  Outlet,  Choctawhatchee  River,  Fla.    See  Choctawhatchee  Rivw. 

D. 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C.    See  Washington. 

Dams.    See  Canals,  Rivers  and  Haroors.  and  Waterways. 

D'Arbonne  Bayou,  La.,  improvement  of 519,522 

Darien  Harbor,  Ga.,  improvement  of 341 

Dead  Horse  Inlet,  N.  x .,  examination  and  survey  of  waters  having  outlet  in. .      158 

Debris,  mine,  in  California.    See  California  D^bns  Commission. 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  waterway  via.    See  Norfolk-North 
Carolina  sounds  waterway. 

Defenses,  seacoast.    Su  Fortifications. 

Delancey  Cove,  N.  Y.    See  Larchmont  Harbor. 

Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Bordentown  bar,  improvement  of 194 

Defenses  of 10 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of 196 

Examination  of  river  at  and  near  mouth  of  Neversink  River,  N.  Y.,  in  con- 
nection with  examination  of  the  Neversink 198 

Harbor  lines  at  Philadelphia,  Pa 910 

Harbor  of  refuge  in  bay,  construction  of 196 

Improvement  of  river 188 

Lewes,  Del.,  iron  pier.    See  Lewes. 
Marcushook,  Pa.    See  Marcushook. 

Perriwig  bar,  improvement  of 193 

Philadelphia  ana  Camden  harbors,  improvement  of 189 

Sewer  shoal,  near  Trenton,  N.J 194 

Wrecks  in 198 

Delaware  Capes,  N.  J.,  wreck  off 224 

Departments,  Executive,  Washington,  D.  C,  telegraph  line.    See  Public  build- 
ings and  {^unds. 

Depots,  engineer 28 

Derelicts.    See  Wrecks. 

Deschutes  River,  Wash.    See  Olympia  Harbor. 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and  care. .      558 

Des  Plainee  River,  111.,  survey  for  14-foot  waterway  via,  including  report  on 
water  power  and  land  drainage.    See  Chicago  Harbor. 

Detroit  River,  Mich.: 

Improvement  of 777 

Improvement  of  channels  in  waters  connecting  Great  Lakes 753 

Surveys,  etc.    See  Northern  and  Northwestern  Lakes. 

Dicldnson  Bayou,  Tex.,  improvement  of 483 

Disappearing  gun  carriages.    See  Fortifications. 

Discnaige  measurements.    See  Water  levels. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via.    See  Norfolk-North  Caro- 
lina sounds  waterway. 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.    See  1a  Trappe  River. 

Division  engineers t 29 

Divisions,  engineer ^ 

Doboy  bar,  Ga.,  improvement  of 341,342 

Dock  lines,  establisnment  of 910 

Dog  Island  Harbor,  St.  Gooige  Sound,  Fla.    See  Carrabelle  Harbor. 

Doe  River,  Miss,  (see  Pascagoula  River) 425 

Dolphinp,  building  of 920 
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Dominion  of  Canada:  Pas«* 

Commerce  through  St.  Bfarys  Falls  Canal,  Ont 769 

Transmiaeion  of  electrical  power  into  United  States  at  Niagara  Falls 939, 941 

Dorchester  Bay,  Mass.,  improvement  of 67 

Double  Bayou,  Tex.,  improvement  of 479 

Dover,  Del.,  examination  and  survey  of  St.  Jones  River  up  to 224 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of 911 

Drawings.    See  Maps. 

Dredge  boats: 

Columbia  River,  Or«?.  and  Wash.,  mouth  to  Willamette  River 859 

QilleBpief  east  shore  Lake  Michigan  harbors 753 

Mississippi  coast  harbors 438 

New  York  Harbor,  N.  Y 158 

Oregon  coast  harbors 844 

Pensacola  Harbor,  Fla 400 

Savannah  Harbor,  Ga 333 

Seagoing  hydraulic,  performances  of 899 

Washington  State  coast  harbors 806 

Willamette  River,  Oreg.,  below  Portland 859 

Duck  Creek  (Smyrna  River),  Del.    See  Smvrna  River. 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge 106 

Duluth  Canal  and  Harbor,  Minn. : 

Channels  in  waters  connecting  Great  Lakes,  improvement  of 753 

Harbor  lines  in  front  of  Minnesota  Point • . .  911 

Improvement  of 661 

Regulations  governing  navigation  of 911 

DunkirK  Harbor,  N.  Y.,  improvement  of 798 

Dutch  Island  Harbor,  R.  I.    See  NarraganscJtt  Bay. 

Duwamish  River,  Wash.,  improvement  of.    See  Puget  Sound  and  tributaries. 

B. 

Eagle  Harbor,  Green  Bay,  Wis.,  wreck  at 706 

East  Bay  Bayou,  Tex.,  improvement  of 479 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

East  Chester  Creek,  N.  Y.: 

Examination  and  survey 158 

Improvement  of 129, 130 

Wreck  in 157 

Eastern  Bay,  Md.    See  Claiborne  Harbor. 

Eastern  Branch  (Anacoetia  River),  D.  C.    See  Anacostia  River. 

Eastern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

East  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

East  Pass,  Carrabelle  Harbor,  Fla.    See  Carrabelle  Harbor. 

East  River,  Ga.    See  Brunswick  Harbor. 

East  River,  N.Y.: 

Examination  and  survey  between  North  Brother  and  South  Brother  islands .      157 

Improvement  of 139 

Resurvey  of  East  River  and  Hell  Gate,  N.  Y 158 

Wreck  in 157 

East  Twin  River,  Wis.    See  Two  Rivers  Harbor. 

Echo  Bay  Harbor,  New  Rochelle,  N.  Y.: 

Examination  and  survey 158 

Improvement  of 127 

Eel  River,  Mass.    See  Plymouth  Harbor. 

Electrical  power: 

Niagara  River,  N.  Y.,  control  and  r^ulation  of 939 

Tennessee  River,  Elk  River  shoals  to  Florence,  Ala 595, 600 

Elizabeth  River,  N.  J.,  improvement  of 174, 180 

Elizabeth  River,  Va.: 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

roint  and  Eastern  and  Southern  branches 273, 274 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 284 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River 282 

Improvement  of  Western  Branch 276 
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Elk  Point,  S.  Dak.    See  Miseouri  River.  Pa«e. 

Elk  River,  Md.,  improvemeDt  of 229 

Elk  River  ShoalB  Canal,  Ala.    See  Tennessee  River. 

Elwood.  Kane.,  improvement  of  Missouri  River  at 29, 577, 578 

Embankments.    See  Fortifications. 

Emplacements.    See  Fortifications. 

Employees,  civilian  assistants  to  engineer  officers 27 

Endicott  Board 10 

Engineer  depots 23 

Engineer  divisions 29 

Engineer  officers,  civilian  assistants  to 27 

Engineer  Post  and  School,  Washington,  D.  C,  buildings  for 945 

Engineer  troops: 

Equipment  ofr. 25 

New  engineer  battalions 7 

Engineers,  Boards,  etc.,  of.    See  Boards  and  Commissions. 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division 29 

Engineers,  Office  of  the  Chief  of,  officers  on  duty 952 

Engineers,  The  Board  of 10 

Equipment,  engineer,  of  troops 25 

Erie  Basin,  Buffalo,  N.  Y.: 

Improvement  of  Bu&lo  entrance 803 

Improvement  of  Lake  Erie  entrance 802 

Erie  Harbor,  Pa.,  improvement  of 797 

Erie  Lake: 

See  Northern  and  northwestern  lakes. 

Wreck  in 780 

Escambia  River,  Fla.,  improvement  of 403 

Eeopus  Creek,  N.  Y.    See  Saugerties  Harbor. 

Essex  River,  Mass.,  improvement  of 51 

Estero  Bay,  Fla.,  exammation  and  survey 385 

Eetherville*-Minim  Creek  Canal,  S.  C. ,  improvement  of 323, 326 

Estimates  of  appropriations  required: 

Fortifications 23 

Rivers  and  harbors,  etc 29, 904 

Eureka,  Cal.    See  Humboldt  Harbor. 

Everett  Harbor,  Wash.,  improvement  of 884 

Examinations  of  rivers  and  harbors: 

Estimate  of  appropriation  for 28, 904 

Reports  under  act  of  1909 28 

Executive  departments,  Washington,  D.  C,  telegraph  line.    See  Public  build- 
ings and  grounds. 

Executive  mansion  and  office,  Washington,  D.  C.    See  Public  buildings  and 
grounds. 

Expenditures: 

Fortifications 20,21,22 

Rivera  and  harbora 28, 29 

Under  section  14  of  the  river  and  harbor  act  of  March  3, 1909 30 

F. 

Fairhaven  Harbor,  Mass.,  improvement  of 83 

Fairport  Harbor,  Ohio,  improvement  of 792 

Fairy  (Caddo)  I^ke,  Tex.  and  La.    See  Cypress  Bayou. 

Falia,  Bogue,  La.,  improvement  of 454, 455 

Falls  of  Ohio  River,  Louisville,  Ky.    See  Ohio  River. 

Feather  River,  Cal.: 

See  also  California  Debris  Commission. 

Examination  of,  from  the  mouth  to  Marysville 834 

iDiprovement  of 835 

Fernandina  Harbor,  Fla.: 

See  ahto  Cumberland  Sound. 

Examination  and  survey  of  waterway  to  Savannah,  Gra 358 

Improvement  of 357 

Improvement  of  waterway  to  Savannah,  Gra 353 

Ferry  (Caddo)  Lake,  Tex.  and  La.    See  Cypress  Bayou. 
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Fifteen-foot  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Filtration  plant,  Washin^on  Aqueduct,  D.  C.    See  Washington. 

Finders,  range  and  position.    See  Fortifications. 

Finns  Point,  Delaware  River,  wreck  near 198 

Fire  control  at  fortifications.    See  Fortifications. 

Fishing  Creek,  N.  C,  improvement  of 290 

Fish  traps,  or  weirs: 

In  Fiiget  Sound,  Wash.,  inspection,  etc.,  of 879 

•     Permits  for  construction  of 920 

Fivemile  Bayou,  Ark.,  survey  of  Blackfish  Bayou 648 

Fivemile  River  Harbor,  Conn.,  improvement  of 118 

Flag  River,  Wis.    See  Port  Wing  Harbor. 

Flat  Lake,  La.    See  Grand  River. 

Flint  River,  Ga.,  improvement  of 394 

Florida,  water  hyacinths  in 383 

Florida  East  Coast  Railway  Co.,  basin  at  Miami,  Fla.    See  Biscayne  Bay. 

Flushing  Bay,  N.  Y.: 

Improvement  of 132, 136 

Wreck  in 157 

Fond  du  Lac  Harbor,  Wis.    See  Fox  River. 

Foreign  possessions.    See  Alaska  and  Insular  possessions. 

Fore  River,  Portland,  Me.    See  Portland  Harbor. 

Fore  (Weymouth)  River.  Mass.    See  Weymouth  River. 

Forked  Deer  River,  Tenn.,  improvement  of 582, 583 

Fort  Caswell,  N.  C,  wrecks  near 315 

Fort  Crockett,  Galveston,  Tex.,  sea  wall,  embankment,  and  fill 496 

Fortificationa: 

Appropriations 11 

Battenes 10,11,12 

Batteries  in  insular  possessions 17 

Board  of  EngineerSj  The 10 

Board  on  Fortifications  or  other  Defenses  (Endicott  Board) 10 

Electrical  installations 13 

Electrical  installations,  insular  possessions 18 

Emplacements,  modernizing  the  older 13 

Estimates  of  appropriations  required 23 

Fire  control 13 

Fire  control  at  batteries  in  insular  possessions 18 

General  statement  and  progress  of  work '. 10 

National  Coast  Defense  Board 10 

Preservation  and  repair  of 14 

Preservation  and  repair  of  torpedo  structures 17 

Preservation  and  repair  of  fortifications,  insular  possessions 18 

Preservation  and  repair  of  torpedo-defense  structures  in  insular  possessions . .  19 

Projects 10 

Repairs  and  protection  at  defenses  of  Charleston,  Pensacola,  Mobile,  and 

New  Orleans 15 

Reserve  lights 16 

Searchlights 14 

Searchlights,  insular  possessions 18 

Sea  walls  and  embankments 16 

Sea  walls,  defenses  of  Galveston,  Tex 16 

Sites 14 

Sites,  insular  possessions,  procurement  of 18 

Submarine  mines 17 

Submarine  mines,  insular  possessions 18 

Supplies  for  seacoast  defenses .' 15 

Supplies  for  seacoast  defenses,  insular  possessions 19 

Fort  Leavenworth,  Kans.,  engineer  depot 24, 26 

Fort  Mason,  Cal.,  engineer  depot 24, 25, 26 

Fort  Mott,  N.  J.,  wreck  of! 198 

Fort  Pierre,  S.  Dak.    See  Missouri  River. 

Fort  Point  channel,  Boston,  Mass.    See  Boston  Harbor. 

Fort  Riley  Military  Reservation,  Kans.,  examination  for  protection  of  bank  line 

of  Republican  Kiver  in  front  of 582 

9001— ENQ  1909 2                                                                             ^  T 
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Fort  Snelling,  Minn.,  bridge  across  Missiseippi  River  to  St.  Paul 948 

Fox  River,  Wis.: 

Improvement  of 704 

Improvement  below  Depere,  including  Green  Bay  Harbor 687 

Operating  and  care  of  locks  and  dams ; 706 

Frankfort  Harbor,  Mich.,  improvement  of 749 

Franklin,  La.,  improvement  of  waterway  to  Mermentau 451 

French  Broad  River,  Tenn.,  improvement  of 601 

O. 

Gaging.    See  Gauging. 

Galena  River,  III.: 

Operating  and  care  of  lock  and  dam 560 

Regulations  to  govern  operation  of  drawbridges 912 

Galleries,  cable.    See  Fortifications. 

Galveston  and  Brazos  Canal,  Tex.: 

Improvement  of 491 

Operating  and  care 491 

Galveston  Bajr  and  Harbor.  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  at  Fort  Crockett  and  of  sea 

wall  from  Thirty-ninth  to  Forty-fifth  streeta 496 

Defenses  of 10, 16 

Improvement  of  channel  across  Hanna  reef,  Ladies  Pass 479 

Improvement  of  Galveston  channel  from  inner  bar  to  Fifty-sixth  street. . .       471 

Improvement  of  Galveston-Texas  City  channel 478 

Improvement  of  harbor  entrance 469 

Improvement  of  Port  Bolivar  channel 474 

Injprovement  of  waterway  to  Brazos  River 491 

Improvement  of  waterway  to  Houston 475 

Improvement  of  West  Bay 478 

Operating  and  care  of  Morgan  Canal 477 

Gasconade  River,  Mo.,  improvement  of 580 

Gascondy,  Mo.    See  Gasconade  River. 

Gauging: 

Columbia  River,  Oreg.  and  Wash 870 

Hydrological  observations,  Ottertail  Lake  and  River  and  Red  Lake  and 
Red  I^ke  River,  Minn.,  and  Big  Stone  Lake  and  Lake  Traverse,  Minn. 

and  S.  Dak 573 

Michigan  Lake,  variations  in  surface  level  on  east  shore 723 

Mississippi  River  and  principal  tributaries 573 

Northern  and  northwestern  lakes,  level 939 

Gedney  channel,  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  bar. 

Georgetown  Harbor,  D.  C.    See  Washington. 

Georgetown  Harbor,  S.  C.    See  Winyah  Bay. 

Gladstone  Harbor,  Mich.,  improvement  of 684 

Glencove  Harbor,  N .  Y.,  improvement  of 132, 135 

Gloucester  Harbor,  Mass.: 

Examination  and  survey 78 

Improvement  of 54 

Gosport  Harbor,  N.  H.    See  leles  of  Shoals  Harbor. 

Government  Printing  Office,  Washington,  D.  C,  telegraph  line.    See  Public 
buildings  and  grounds. 

Government  telegraph  line,  Washington,  D.  C.     See  Public  buildings  and 
grounds. 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlaigement  of,  etc 163 

Gowanus  Bay,  N .  Y.,  improvement  of 162 

Granby,  S.  C.    See  Congaree  River. 

Grand  Calumet  River,  fll.  and  Ind.    See  Calumet  River. 

Grand  Haven  Harbor,  Mich.,  improvement  of 732 

Grand  Lakej  Mermentau  River,  La.    See  Mermentau  River. 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 681 

Grand  Marais,  Minn.,  improvement  of  harbor 658 

Grand  Rapids,  Wabash  River,  lock  and  dam.    See  Wabash  River. 

Grand  River,  La.,  improvement  of ^ *     445 
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Grand  River,  Mich.:  Page. 

See  also  Grand  Haven  Harbor. 
Improvement  of 734 

Grand  Kiver,  Ohio.    See  Fairport  Harbor. 

Grand  View,  N.  Y.    See  Hudson  River. 

Grays  Harbor,  Wash.: 

Improvement  of,  entrance 873 

Improvement  of,  between  Aberdeen  and  the  entrance,  including  dredge 
construction \.      875 

Grays  River,  Wash.,  improvement  of 869 

Great  Kanawha  River,  W.  Va.    See  Kanawha  River. 

Great  Lakes.    See  Northern  and  Northwestern  Lakes. 

Great  Pedee  River,  S.  C: 

Examination  and  survey  from  Geoi^getown  to  Pedee  Station 333 

Improvement  of 319 

Wreck  in 333 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of 98 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor 808 

Great  South  Bay,  N.  Y.,  improvement  of 146 

Green  Bay  Harbor,  Wis. : 

Improvement  of 687 

Wreck  at  Eagle  Harbor 706 

Green  Jacket  shoal.  Providence  River,  R.  I. ,  removal  of 91 

Green  River,  Ky.: 

Improvement  above  mouth  of  Big  Barren  River 666 

Operating  and  care  of  locks  and  dams 666 

Greenwich  Harbor,  Conn.,  improvement  of 118, 122 

Grounds,  public,  District  of  Columbia 929 

Guadalupe  River,  Tex.,  improvement  of,  from  Victoria  to  Aransas  Pass — Pass 
Cavallo  channel 489 

Guantanamo  Bay,  Cuba,  defenses  of 17 

Gulf  of  Mexico,  siu^ey  for  14-foot  waterway  to  St.  Louis,  Mo.,  and  Lockport 
(Chicago),  111.,  including  report  on  water  power  and  land  drainage 908 

Gulfport  Harbor,  Miss.: 

Diversion  of  improvement  funds  to  construction  of  dredge  for  coast  harbors .      438 
Improvement  of  channel  to  Ship  Island  Harbor 432 

Gull  Lake,  Minn.,  reservoir  dam.    See  Mississippi  River  reservoirs. 

Gun  batteries.     See  Fortifications. 

Gut,  The,  Lake  Champlain,  Vt.    See  Champlain  Lake. 

H. 

Hales  bar,  Tennessee  River,  lock  and  dam.    See  Tennessee  River. 

Half  Moon  shoal,  Nantucket  Sound,  Mass.,  wreck  in 100 

Hampton  Roads,  Va.: 

Construction  of  piers  and  dredging  at  Jamestown  Exposition  grounds 271 

Defenses  of 10 

Improvement  of 277 

Improvement  of  approaches  to  Norfolk  Harbor 273, 274 

W^reck  in * 288 

Handkerchief  shoal,  Nantucket  Sound,  Mass.,  wreck  in 99 

Hanna  reef,  Ladies  Pass,  Tex.,  improvement  of  channel 479 

Harbor  Beach,  Mich.,  improvement  of  harbor  of  refuge 768 

Harbor  Cove,  Gloucester,  Mass.    See  Gloucester  Harbor. 

Harbor  lines,  establishment  of 910 

Harbors  and  rivers.     See  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  N.  Y.    See  Harlem  River. 

Harlem  River,  N.  Y.,  improvement  of 141 

Harligen,  Tex.,  examination  and  survey  of  Arroyo  Colorado  to  Point  Isabel, 
on  Laguna  Madre 497 

Harlowe  Creek,  N.  C,  waterway  via.    See  Newbem-Beaufort  waterway. 

Havre  de  Grace,  Md.    See  Susquehanna  River. 

Hawaiian  Islands: 

Defenses  of 17, 18, 19 

Hilo  Harbor,  improvement  of 895 

Honolulu  Harbor,  improvement  of 894 

Honolulu  Harbor,  reclamation  of  Quarantine  Island 895 

Pearl  Harbor,  improvement  of ^.„^.  .^  ^.  QoO^ 
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Hay  Lake  channel,  St.  Marys  River,  Mich.:  P*««- 

Improvement  of 760 

Improvement  of  channels  in  waters  connecting  Great  Lakes 753 

Hell  Gate,  East  River,  N.  Y.    See  East  River. 

Hempstead  Harbor  (north  shore  of  Long  Island),  N.  Y.    See  also  Glencove 
Harbor. 

Hennepin  Canal,  111.    See  Illinois  and  Mississippi  Canal. 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

Aqueduct  Bridge 921 

Replacing  Long  Bridge 921 

Highways.    See  R<^s. 

Hillsboro  Bay  and  River,  Fla. : 

Examination  and  survey  of  bay  from  turning  basin  to  head  of  the  estuary 

toward  Ybor 385 

Improvement  of 377 

Regulations  governing  navigation  of 911 

Wrecks  at  Tampa 384,385 

Hilo  Harbor,  Hawaii,  improvement  of 895 

Hingham  Harbor,  Mass.,  improvement  of 70 

Hiwassee  River,  Tenn.,  improvement  of 602,603 

Holland  Harbor,  Mich.,  improvement  of 730 

Holmes  River,  Fla.,  improvement  of 398 

Holston  River,  Tenn.,  improvement  of 602, 605 

Homochitto  River,  Miss. ,  improvement  of 464 

Honolulu  Harbor,  Hawaii: 

Defenses  of 17, 18, 19 

Improvement  of 894 

Reclamation  of  Quarantine  Island 895 

Hook  ton,  Cal.    See  Humboldt  Harbor. 

Hoquarten  Slough,  Greg.    See  Tillamook  Bay. 

Horn  leland  Harbor  and  Pass,  Miss.: 

Improvement  of  harbor  (see  Pascagoula  River) 425, 427 

Improvement  of  pass 430 

Horseleg  shoals.  Coosa  River,  Ga.,  examination  and  siurvey 409 

Horseshoe  shoal,  Nantucket  Sound,  Mass.,  wreck  on 100 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of 274 

Housatonic  River,  Conn.: 
See  also  Milford  Harbor. 
Improvement  of 113 

Houston,  Tex.,  waterway  to  Galveston.    See  Galveston  Bay  and  Harbor. 

Howard  University  reservoir,  Washington  Aqueduct,  D.  C.    See  Washington. 

Hudson  River,  N.  Y.: 

See  also  New  York  Bay  and  Harbor. 

Harbor  lines  at  Troy 910 

Improvement  of 148 

New  York  Harbor,  reef  off  Pier  A.    See  New  York  Harbor. 
Peekskill  Harbor.    See  Peekskill  Harbor. 
Rondout  Harbor.    See  Rondout  Harbor. 
iSaugertios  Harbor.    See  Saugerties  Harbor. 

Stonehouse  bar.  New  Baltimore,  removal  of 148 

Tarry  town  Harbor.    See  Tarry  town  Harbor. 

Wrecks  in 157 

Humboldt  Bay  and  Harbor,  Cal.,  improvement  of 882 

Huntington  Ilarbor,  N .  Y.,  improvement  of 132, 134 

Huron  Harbor,  Ohio,  improvement  of 785 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Wreck  off  Lexington,  Mich 780 

Hutchinson  River  (East  Chester  Creek),  N.  Y.    See  East  Chester  Creek. 

Hyacinths,  water,  removal  of: 

From  Florida  waters 383 

From  Louisiana  waters 466 

From  Texas  waters 477 

Hyannis  Harbor,  Mass.,  improvement  of 78 

Hydraulic  mining  in  California.    See  California  Debris  Commission. 

Hydraulic  seagoing  dredges,  performances  of 899 

Hydraulics,    See  Water  levels. 

Hydrology.    See  Water  leveh.  ^.^.^^^^^  ^^ GoOglc 
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I. 

Illinois  and  Mississippi  Canal,  111.:  Page. 

Construction  of,  with  descriptive  and  historical  sketch 720 

Improvement  of  pool  between  Locks  29  and  35,  Rock  River 559 

Operating  and  care 559, 722 

Illinois  River,  111.: 

Improvement  of  (below  Copperas  Creek) , 718 

Improvement  of  (Copperas  Creek  to  La  Salle) 719 

Operating  and  care  of  locks  and  dams 720 

Operating  snag  boats  and  dredge  boats 553 

Survey  for  14-foot  waterway  from  Lockport  (Chicago),  111.,  to  St.  Lottis, 
Mo.,  and  mouth  of  the  Mississippi,  including  report  on  water  power  and 
land  drainage 908 

Indiana  chute,  Falls  of  Ohio  River,  improvement  of 645 

Indiana  Harbor,  Ind.,  examination  ana  survey 718 

Indian  River,  Fla.: 

Examination  of,  Fort  Pierce  to  Sewalls  Point 386 

Improvement  of 366 

**Inlana  Route"  and  connecting  waters  between  Cheboygan  and  Conway, 
Mich.,  to  govern  floating  of  loose  logs 912 

Inland  waterways.    See  Canals  and  Waterways. 

Inside  routes.    See,  Canals  and  Waterways. 

Insular  possessions: 
See,  also  Alaska. 

Defenses  of : 17, 18, 19 

Hilo  Harbor,  Hawaii,  improvement  of 895 

Honolulu  Harbor,  Hawan,  improvement  of 894 

Honolulu  Harbor,  Hawaii,  reclamation  of  Quarantine  Island 895 

Pearl  Harbor,  Hawaii,  improvement  of 893 

Porto  Rico,  erection  of  structures  in  navigable  waters  of 912 

San  Juan  Harbor,  P.  R.,  improvement  of 897 

International  Commission,  Permanent,  of  Congresses  of  Navigation 910 

Invincible  rocks,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Isabel,  Point,  Tex.,  examination  and  survey  of  Arroyo  Colorado  from  Harlingen 
to,  on  Laguna  Madre 497 

Island  End  River,  Mass.    See  Mystic  River. 

Island  possessions.    See  Insular  possessions. 

Isles  of  Shoals  Harbor,  Me.  and  N.  H.: 

Examination  and  survey 48 

Improvement  of 45 

Istokpoga  Creek,  Fla.    See  Kissimmee  River. 

J. 

Jacksonville,  Fla.: 

See  also  St.  Johns  River. 

Improvement  of  St.  Johns  River  opposite 362 

Jacksonville,  N.  C,  examination  and  survey  of  New  River  up  to 315 

Jamaica  Bay,  N.  Y.,  examination  and  survey,  including  entrance  at  Rockaway 
Inlet  and  waters  having  outlet  in  Dead  Horse  Inlet 158 

James  River,  Va. : 

See  also  Hampton  Roads. 

Construction  of  permanent  landing  pier  at  Jamestown  Island 271 

Improvement  of. 269 

Wrecks  near  Newport  News •.•••: :  •  •      ^^^ 

Jamestown  Exposition,  Va.,  construction  of  piers  and  dredging  in  connection 
with :. 271 

Jamestown  Island,  James  River,  Va.    See  James  River. 

Jefferson,  Tex.    See  Cypress  Bayou. 

Jekyl  Creek,  Ga.,  waterway  via.    See  Savannah-Femandina  waterway. 

Johnsons  Bayou,  La.,  improvement  of 497 

Johnsons  Creek,  or  River,  Conn.    See  Bridgeport  Harbor. 

Jordan  River,  Mise.,  improvement  of 434 

Judith,  Point,  R.  I.: 

Construction  of  harbor  of  refuge 93 

Examination  of  harbor  of  refuge,  with  plan  and  estimate  for  improvement.      100 
Improvement  of  pond  entrance 96 
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K. 

Kalamazoo  River,  Mich.:  P»««- 

Improvement  of 728 

Regulations  to  govern  operation  of  drawbridge  over,  between  Douglas  and 
Saugatuck,  Mich 912 

Kampeville  lock  and  dam,  Illinois  River,  111.    See  Illinois  River. 

Kanawha  River,  W.  Va.: 

Improvement  of 635 

Ol>erating  and  care  of  locks  and  dams 635 

Karquinep  (Carquinez)  Strait,  Cal.,  examination  and  survey  from  San  Francisco 
Bay  to  Stockton,  including 834 

Kennebec  River,  Me.: 

Defenses  of 10 

Improvement  of 39 

Keno*<ha  Harbor,  Wis.,  improvement  of 702 

Kentucky  River,  Kv.: 

Improvement  of 641 

Operating  and  care  of  locks  and  dams 643 

Keokuk  (Dee  Moines  Rapids)  Canal  and  dry  dock,  Mississippi  River.    See  Mis- 
eissippi  River. 

Kewaunee  Harbor,  Wis.,  improvement  of 691 

Keweenaw  Bay-Lake  Supenor  waterway,  Mich.,  improvement  and  care 674, 677 

Keweenaw  Canal,  Mich.    See  Keweenaw  Bay-Lake  Superior  waterway.  * 

Keweenaw  Point  waterway,  Mich.    See  Keweenaw  Bay-Lake  Superior  water- 
way. 

Keyport  Harbor,  N.  J.,  improvement  of 174 

Key  West  Harbor,  Fla.: 

Defenses  of 10 

Improvement  of 369 

Kill  van  KuU,  N.  Y.  and  N.  J.,  improvement  of  Staten  Island-New  Jersey 
channel 169 

King  County,  Wafh.    See  Puget  Soimd-Lake  Washington  waterway. 

Kings  Mountain  battle  ground,  S.  C,  erection  of  monument 950 

Kingston,  R.  I.     See  Point  Judith  Harbor  and  Pond. 

Kinnikinnick  River,  Wis.    See  Milwaukee  Harbor. 

Kiflsimmee  Lake  and  River,  Fla.,  improvement  of 370 

Kuhului  Harbor,  Hawaii,  harbor  lines  established 911 

L. 

La  Conner,  Wash.    See  Swinomish  Slough. 

Lafayette,  La.,  examination  and  survev  of  Bayou  Vermilion  to 469 

Lafourche  Bayou,  La.,  improvement  of 465 

Lagrange  Bayou,  Fla.    See  Holmes  River. 

Lagrange  lock  and  dam,  Illinois  River,  111.    See  Illinois  River. 

Laguna  Madre,  Tex^  examination  and  survey  from  Harlingen,  on  Arroyo 

Colorado,  to  Point  Isabel 497 

Lakes,  Great.  See  Northern  and  Northwestern  Lakes. 
Lake  Survey.  See  Northern  "and  Northwestern  Lakes. 
Lake  Wa^hin^n  Canal,  Wash.    See  Washington  Lake. 

L'Anguille  River,  Ark.,  improvement  of 545, 546 

Larchmont  Harbor,  N.  Y.,  improvement  of 127 

LaTrappe  River,  Md.,  improvement  of 231,240 

Lavaca  Bay,  Tex.,  examination  and  survey  of  channel  from  Pass  Cavallo  to 

Port  Lavaca 497 

Leaf  River,  Miss.,  improvement  of 427, 428 

Leavenworth,  Fort,  Kans.,  engineer  depot 26 

Leech  Lake,  Minn.     See  Mississippi  River  reservoirs. 

Lee  Slough,  Apalachicola  River,  Fla.    See  Apalachicola  River. 

Lemon  Creek,  N.  Y.  (»e<;  Staten  Island-New  Jersey  channel) 169 

Leonard  town  Harbor,  Md.    See  Breton  Bay. 

Levels,  water.    See  Water  levels. 

Levisa  Fork,  Big  Sandy  River,  Ky .,  improvement  of 638 

i^wes,  Del . ,  iron  pier  in  Delaware  Bay,  maintenance  and  repair 195 

i^wis  Ki ver,  Wash . ,  improvement  of 866, 867 

ll'^^^I^}^^^h  J^estown  Exposition,  Va.,  dredging  of  Budi  Creek  for 
accommodation  of »         »  6*-6  ^^ 

Little  Bay  de  Noc,  Mich.    .Sfc  Gladstone  Harbor.  ^  t 
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Little  Black  River,  Ark.  and  Mo.,  examination  of 548 

Little  D'Arbonne  Bayou,  La.    See  D'Arbonne  Bavou. 

Little  Harbor,  Woods  Hole,  Mass.    See  Woods  Hole  Harbor. 

Little  Harbor,  N.  H.,  improvement  of  harbor  of  refuge 47 

Little  Kanawha  River,  W.  Va.: 

Improvement  of 631 

Operating  and  care  of  locks  and  dams 634 

Little  Mud  River,  Ga.,  waterway  via.    See  Savannah-Femandina  waterway. 

Little  Narra^insett  Bay,  R.  I.  and  Conn.    See  Pawcatuck  River. 

Little  Pass,  Soda  Lake,  La.    See  Cypress  Bayou. 

Little  Pedee  River,  S.  C,  improvement  of 315, 317 

Little  Pigeon  River,  Tenn.,  improvement  of 601 

Little  River  (part  of  Red  River),  La.    See  Red  River  below  Fulton. 

Little  Sarasota  Bay,  Fla.    See  Sarasota  Bay. 

Little  Sodus  Bay.,  N.  Y.,  improvement  of  harbor 809 

Little  Tallahatchie  River,  Miss.     See  Tallahatchie  River. 

Little  Tennessee  River,  Tenn.     See  Tennessee  River  above  Chattanooga 593 

Livingstone  channel,  Detroit  River,  Mich.     See  Detroit  River. 

Lockport,  111.,  survey  for  14-foot  waterway  to  St.  Louis,  Mo.,  and  mouth  of  the 
MLssissippi 908 

Locks.    See  Canals,  Rivers  and  harbors,  and  Waterways. 

Log  booms,  permits  for  construction  of 920 

Long  Bridge,  Potomac  River,  Washington,  D.  C,  highway  bridge,  replacing. —      923 

Long  Cove,  Me.,  examination  and  survey  of  Penobscot  Bay  from  Macks  Point 
to  Cape  Jellison 48 

Long  Island  Sound,  N.  Y.  and  Conn.,  defenses  of  eastern  entrance 10 

Long  Tom  River,  Orejj.    See  Willamette  River  above  Portland. 

Lorain  Harbor,  Ohio,  improvement  of '. 787 

Los  Angeles  River,  Cal.    See  Wilmington  Hartor. 

Louisa,  Ky.    See  Big  Sandy  River. 

Louisiana,  State  of,  water  hyacinths  in 466 

Louisville,  Ky.    See  Louisville  and  Portland  Canal. 

Louisville  and  Portland  Canal,  Ky. : 

Enlargement  of 644 

Operating  and  care. 649 

Lowell,  Wash.,  examination  and  survey  of  Snohomish  River  up  to 893 

Lower  Chipola  River,  Fla. ,  improvement  of 390 

Lubec  Channel,  Me.,  improvement  of 30 

Ludington  Harbor,  Mich.,  improvement  of 742 

Lumberton  Branch,  Rancocas  River,  N.  J.     See  Rancocas  River. 

Lynch  River,  S.  C,  improvement  of 319 

Lynn  Harbor,  Mass.,  improvement  of 1 56 

M. 

McClellan ville,  S .  C . ,  improvement  of  waterway  to  Charleston 329 

Mackey  Creek,  N.  C: 

Regulations  to  govern  operation  of  drawbridge ! 912 

Wreck  in 288 

Mayon  Bayou,  La.,  improvement  of 519, 521 

Madre,  Laguna,  Tex.,  examination  and  survey  from  Harlingen,  on  Arroyo  Colo- 
rado, to  Point  Isabel 497 

Mail  Dock,  Bonita  channel,  San  Francisco  Harbor,  Cal.,  examination  and  survey 

of  rocks  near 834 

Main  Ship  channel,  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Maiden  River,  Mass.,  improvement  of 58 

Mall,  the  Washington,  D.  C.    See  Public  buildings  and  grounds. 

Mamaroneck  Harbor,  N.  Y.,  improvement  of * 126 

Manasquan  River,  N.  J.,  improvement  of 186 

Manatee  River,  Fla.,  improvement  of 375 

Manchac  Bavou,  La.,  improvement  of 454, 458 

MandevlUe,  1a.    See  Pontchartrain  Lake. 
Manhattan  Borough,  N.  Y.    See  New  York  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of 17, 18, 19 

Manistee  Harbor  and  River,  Mich.,  improvement  ti  harbor 744 

Manifitique  Harbor,  Mich.,  improvement  of 683 
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Manitowoc  Harbor,  Wis.:  P*««- 

Improvement  of 693 

Harbor  lines  at  Manitowoc 911 

Man-of- War  Harbor,  Fla.,  wreck  in 385 

Manokin  River,  Md.,  improvement  of 231,241 

Mantua  Creek,  N.  J: 

Improvement  of 200 

Wreck  in 224 

Mape  and  charts: 

Military  and  other 945 

Northern  and  Northwestern  Lakes 937 

Marcushook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River 189, 195 

Marquette  Bay  and  Harbor,  Mich. : 

Construction  of  harbor  of  refuge  in  bay 679 

Improvement  of  harbor 677 

Marthas  Vineyard,  Mass.    See  Vineyard  Haven  Harbor. 

Mason,  Fort,  Cal.,  engineer  depot 24,25,26 

Massachusetts  Bay,  Mass.    See  Boston  Harbor. 

Matagorda  Bay,  Tex.: 

Examination  and  survey  from  Pass  Cavallo  to  Port  O'Connor  for  harbor. . .      497 

Examination  and  survey  of  channel  from  Pass  Cavallo  to  Port  Lavaca 497 

Improvement  of  channel  from  Pass  Cavallo  to  Aransas  Pass 488 

Matawan  Creek,  N.  J.: 

See  also  Keyport  Harbor. 

Improvement  of 174, 176 

Mattaponi  River,  Va.,  improvement  of 256, 257 

Mattituck  Harbor,  N.  Y.,  improvement  of 132, 133 

Maumee  Bay  and  River,  Ohio.    See  Toledo  Harbor. 

Meherrin  River,  N.  C,  improvement  of 286 

Memorials,  statues,  etc.    See  Statues,  memorials,  etc. 

Menominee  Harbor  and  River,  Mich,  and  Wis.,  improvement  of . .-. 685 

Menominee  River,  Milwaukee,  Wis.    See  Milwaukee  Harbor. 

Mermentau,  La.    See  Mermentau  River. 

Mermen tau  River,  La.: 

Improvement  of,  including  tributaries 460, 462 

Improvement  of  waterway  to  Franklin 451 

Merrimac  River,  Mass.: 

See  dUo  Newburjrport  Harbor. 

Examination  and  survey  for  locks  and  dams  up  to  Haverhill 78 

Improvement  of 50 

Mexico,  Gulf  of,  survey  for  14-foot  waterway  to  St.  Louis,  Mo.^  and  Lockport 
(Chicago),  111.,  including  report  on  water  power  and  land  drainage 908 

Miami,  Fla.    See  Biscayne  Bay. 

Michigan  City  Harbor,  Ind.,  improvement  of 716 

Michigan  Lake  {see  also  Northern  and  Northwestern  Lakes) : 

Canal  to  Sturgeon  Bay,  improvement  of,  including  harbor  of  refuge 688 

Canal  to  Sturgeon  Bay,  operating  and  care 690 

Water  levels  on  east  snore,  variations  in .• 723 

Waterway  14  feet  deep  from  Lockport  (Chicago),  111.,  to  St.  Louis,  Mo.,  and 

the  Gulf,  survey,  including  report  on  water  power  and  land  drainage. . .       908 
Wreck  off  Thirty-first  street 718 

Middle  Neebish  channel,  St.  Mar>^  River,  Mich.,  improvement  of 760 

Milan,  III.    See  Illinois  and  Mississippi  Canal. 

Milford  Harbor,  Conn.,  improvement  of Ill 

Milford  Haven,  Va.,  improvement  of  harbor  at 167 

Mill  Creek,  or  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

Mill  Creek,  South  port.  Conn.     See  Southport  Harbor. 

Miller  Bay,  Lake  Winnebago,  Wis.    See  Fox  River. 

Mill  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

Mill  River,  Stamford,  Conn.    See  Stamford  Harbor. 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

Improvement  of,  including  harbor  of  refuge 698 

Improvement  of  inner  harbor 699 

Mines,  submarine.     See  Fortifications. 

Min^o  Creek,  S.  C.,  improvement  of 323 

Minim  Creek-Estherville  Canal,  S.  C,  improvement  of 323, 326 
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MiniDg  casemates.    See  Fortifications.  Page. 

Mining,  hydraulic,  in  California.    See  California  Debris  Commission. 

Minneapolis,  Minn.    See  Mississippi  River. 

Minnesota  Point,  harbor  lines  in  Duluth-Superior  Harbor,  Minn,  and  Wis 911 

Minnesota  River,  Minn.: 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and  Big  Stone  Lake 

for  diversion  of  waters  of  Red  River  of  the  North  into 573 

Improvement  of 568 

Mispilhon River,  Del.,  iroprovement  of 214, 217 

Mission  Bay  Rocks,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

MissLBsippi  coast,  construction  of  dredge  for  harbors  on 438 

Mississippi  River: 

Brainerd  to  Grand  Rapids,  Minn.,  improvement  from 562, 564 

Cairo,  111.,  to  Head  of  Passes,  improvement,  surveys,  etc 909 

Cairo,  111.,  to  Missouri  River,  improvement  from 550 

Cape  Girardeau,  Mo.,  to  Head  of  Passes,  levees 909 

Chicago  (Lockport),  111.,  to  St.  Louis,  Mo.,  and  the  Gulf.    See  St.  Louis, 
infra. 

Cubits  Gap  to  Heac'  of  Passes,  dredging  shoals 439 

Dams,  between  St.  Paul  and  Minneapolis.    See  St.  Paul,  infra. 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care 558 

Discharge  measurements,  including  tributaries.    See  Gauging,  infra. 

Dredge  and  snag  boats  above  Missouri  River,  operation  of. 553 

Dredge  and  snag  boats  below  Missouri  River,  operation  of 549 

Fort  Snelling,  Minn.,  bridge  to  St.  Paul 948 

Gauging,  includii^  tributaries 573 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from 562, 564 

Gulf  of  Mexico  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St. 
Louis,  infra. 

Head  of  Passes  to  Cape  Girardeau,  Mo.,  levees 909 

Head  of  Passes  to  Cubits  Gap,  dredging  shoals 439 

Head  of  Passes,  to  headwaters,  surveys  from 444 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc 909 

Illinois  and  Mississippi  Canal,  111.    See  Illinois  and  Missiasippi  Canal. 
Illinois  River,  survey  for  14-foot  waterway  from  Lockport  (Cnicago),  III.,  to 
St.  Louis,  Mo.,  and  mouth  of  the  Mississippi,  including  report  on  water 

power  and  land  drainage 908 

Keokuk  (Des  Moines  Rapids)  Canal  and  dry  dock,  operating  and  care 558 

Levees,  Head  of  Passes  to  Cape  Girardeau,  Mo 909 

Lockport  (Chicago),  III.,  to  St.  Louis,  Mo.,  and  the  Gulf.     See  St.  Louis, 

in^a. 
Mexico,  Gulf  of,  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St. 

Louis,  infra. 
Michigan  Lake  to  St.  Louis,  Mo.,  and  the  Gulf.    See  St.  Louis,  infra. 

Milan  section  of  Illinois  and  Mississippi  Canal,  111.,  operation  and  care 559 

Minneapolis,  Minn.,  to  St.  Paul,  improvement  from 554, 560 

Minneapolis,  Minn.,  to  St.  Paul,  operating  and  care  of  Lock  No.  2 562 

Missouri  River,  above,  operation  of  snag  and  dredge  boats 553 

Missouri  River,  below,  removal  of  snags  and  wrecks 549 

Missouri  River  to  Ohio  River,  improvement  from 550 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from 554 

Moline,  111.,  improvement  at 558 

Moline,  111.,  operating  and  care  of  lock 559 

Mouth  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St.  Louis,  infra. 

New  Orleans,  La.,  defenses  of 10 

Ohio  River  to  Head  of  Passes,  improvement,  surveys,  etc 909 

Ohio  River  to  Missouri  River,  improvement  from 550 

Plaquemine  Bayou^  La.,  construction  of  lock 445 

Pokegama  Falls,  Mmn.,  reservoir  dam.    See  Reservoir  dams,  infra. 

Regulations  governing  navigation  of  Southwest  Pass 911 

Reservoir  dams  at  headwaters,  construction  of 562 

Reservoir  dams  at  headwaters,  operating  and  care 565 

St.  Louis,  Mo.,  survey  for  14-foot  waterway  from  Lockport  (Chicago),  111., 

to  the  Gulf,  including  report  on  water  power  and  land  drainage 908 

St.  Paul,  Minn.,  bridge  to  Fort  Snelling 948 
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pi  River — Continued.  Pi«e. 

St.raul,  Minn.,  ^ueiing • 573 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from 560 

St.  Paul,  Minn.,  to  Minneapolis,  operating  and  care  of  Lock  No.  2 562 

St.  Paul,  Minn.,  to  Missouri  River,  improvement  from 554 

Snag  and  dredge  boats  above  Missouri  River,  operation  of 553 

Snacs  and  wrecks  below  Missouri  River,  removal  of 549 

Snelling,  Fort,  Minn.,  bridge  to  St.  Paul 948 

South  Pass,  examinations  and  surveys 444 

South  Pass,  maintenance  of  channel. 442 

Southwest  Pass,  improvement  of,  including  shoals    between    Cubits    Gap 

and  Head*  of  Passes 439 

Vicksburg  Harbor,  Miss.,  improvement  of 524 

Water-level  observations,  including  tributaries 573, 909 

Wrecks,  etc.,  below  Missouri  River,  removal  of 549 

Mississippi  River  Commission: 

Improvement  of  Mississippi  River 909 

Levees,  Head  of  Passes  to  Cape  Girardeau,  Mo 909 

Survey  for  waterway  from  Lockport,  III.-,  to  St.  Louie,  Mo.,  and  the  Gulf. .  908 

Mississippi  Sound,  Miss.,  and  Ala.: 

Dreoge  boat  for  harbors  on  coast  of  Mississippi.    See  Miseiasippi  State. 
Gulf  port-Ship  Island  Harbor  channel,  and  Snip  Island  Pass.    See  Gulfport 

Harbor. 
Horn  Island  Harbor.    See  Pascagoula  River. 
Horn  Island  Pass.    See  Horn  Island  Pass. 

Mississippi,  State  of,  construction  of  dredge  for  harbors  on  coast  of 438 

Missouri  River: 

Contributions  from  private  agencies  for  improvement  at  Elwood,  Kans.  29, 577, 578 

Examination  and  survey  up  to  Sioux  City,  Iowa 582 

Improvement  of 573 

Harbor  lines  at  Omaha,  Nebr 910 

Mobile  Bay  and  Harbor,  Ala.: 

Defenses  of 10, 15 

Improvement  of 409 

Harbor  lines  at  Pinto  Island 910 

Improvement  of  bar  at  entrance  to  bay 413 

Removal  of  sunken  dry  dw^k  at  Mobile 438 

Moccasin  River  (Contentnia  Creek),  N.  C.    See  Contentnia  Creek. 

Mokelumne  River,  Cal.,  improvement  of 828 

Moline,  Harbor,  111.: 

Improvement  of 558 

Improvement  of  Mississippi  River  between  Missouri  River  and  St.  Paul ...  554 

Operating  and  care  of  lock 559 

Monongahela  River,  W.  Va.  and  Pa. : 

Harbor  lines  from  Lock  No.  5  to  Lock  No.  6 911 

Improvement  of,  in  Pennsylvania  (at  Locks  2,  3,  5,  and  6) 613 

Improvement  of,  in  West  Virginia  (Locks  Nos.  8  to  15) 612 

Improvement  of  Pittsburg  Harbor 625 

Operating  and  care  of  locks  and  dams 616 

Monroe  Harbor,  Mich.,  improvement  of 769, 772 

Monroe  I^ke,  St.  Johns  River,  Fla.    See  Volusia  bar. 

Monterey,  Cal.,  monument  at 951 

Montesano,  Wash.     See  Chehalis  River. 

Monuments,  statues,  etc.    See  Statues,  memorials,  etc. 

Moore,  James  A.,  construction  of  Puget  Sound- Lake  Washington  Canal  by 882 

Mooringsport,  La.    See  Cypress  Bayou. 

Morgan  Canal,  Tex.,  operating  and  care 477 

Mormon  Channel,  San  Joaquin  River,  Cal. ,  improvement  of 827 

Morris  Cove,  New  Haven,  Conn.,  examination  and  survey 100 

Mortar  batteries.    See  Fortifications. 

Mosquito  Creek  Canal,  S.  C,    See  Santee  River. 

Mott,  Fort,  N.  J.,  wreck  near 19? 

Mount  Desert,  Bar  Harbor,  Me. ,  construction  of  breakwater 31 

Mount  Holly  Branch,  Rancocas  River,  N.J.    See  Rancocas  River. 

Mount  Hope  Bay,  Mass.    See  Fall  River  Harbor. 

Mount  Rainier  National  Park ,  Wash . ,  construction  of  road 944 

Mud  Lake,  La.    See  Mermentau  River. 
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Mud  River,  Ga.    See  Savaimah-Femandina  waterway.  Page. 

Mud  River,  S.  C.    See  Savannah-Beaufort  waterway. 

Murderkill  River,  Del.,  improvement  of -• 214, 216 

Muscle  Shoals  Canal,  Tennessee  River,  Ala. : 

Construction  of .• 595 

Operating  and  care 600 

Muscogee  (Muskogee),  Okla.    See  Muskogee. 

Muskegon  Harbor,  Mich.,  improvement  of 736 

Muskingum  River,  Ohio: 

Harbor  lines  at  Zanesville,  Ohio 911 

Improvement  of 636 

Operating  and  care  of  locks  and  dams 637 

Muskogee,  Okla.,  examination  of  Arkansas  River  to 548 

Mystic  River,  Mass.: 

Examination  and  survey •   78 

Improvement  of 57 

Improvement  of,  below  mouth  of  Islcmd  End  River 59 

N. 

Nansemond  River,  Va.,  improvement  of 278 

Nanticoke  River,  Del.  and  Md.,  improvement  of 243 

Nantucket  Harbor,  Mass.,  construction  of  harbor  of  refuge 79 

Nantucket  Sound,  Mass.,  wrecks  in 99, 100 

Napa  River,  Cal.,  improvement  of 829,831 

Narragansett  Bay,  R.  I.: 

See  also  Wicirford  Harbor. 

Defenses-of .* 10 

Improvement  of 90 

Narrows  of  Lake  Champlain,  N.  Y.  and  Vt.: 

Improvement  of 76 

Wreck  in 77 

Nasel  River,  Wash.    See  Willapa  River. 

Nashville,  Tenn.    See  Cumberland  River. 

Natalbany  River,  La.    See  Tickfaw  River. 

National  Coast  Defense  Board 10 

National  Parks.    See  Parks. 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.  J.    See  Shrewsbury  River. 

Navigable  Waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation ,  Congresses  of,  Permanent  International  Commission 910 

Neches  River,  Tex.,  improvement  of 498 

Neches-Sabine  Canal,  regulations  governing  navigation  of 911 

Neebish  channels,  St.  ^^rjrs  River,  Mich. ,  improvement  of 760 

Neenah  (Fox)  River,  Wis.    See  Fox  River. 

Neponset  River,  Mass.,  improvement  of 67 

Neuse  River,  N.  C: 

Improvement  of 294 

Improvement  of  waterway  between  Newbem  and  Beaufort 299 

Neveramk  River,  N.  Y.,  examination  and  siurvey 198 

Newark  Bay,  N.  Y.  and  N.  J.    See  Arthiur  Kill  and  Passaic  River. 

New  Baltimore,  N .  Y.    See  Hudson  River. 

New  Bedford  Harbor,  Mass.: 

Defenses  of 10 

Improvement  of 83 

Newbem,  N.  C: 

See  also  Neuse  and  Trent  rivers. 

Improvement  of  waterway  to  Beaufort,  N.  C 299 

Newburyport  Harbor,  Mass.,  improvement  of 48 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters 110 

Examination  and  survey,  including  Morris  Cove 100 

Improvement  of,  by  dredging,  etc 108 

Improvement  of  West  River 108 

Wreck  in 124 

New  Jersey-Staten  Island  channel: 

Harbor  lines  in  Arthur  Kill  around  Buckwheat  Island 910 

Improvement  of 169 
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New  London  Harbor,  Conn.,  improvement  of,  including  Shaws  and  Winthrop 

covee 102 

New  Orleans  and  Northeastern  Railroad.    See  Pontchartrain  Lake. 

New  Orleans,  battle  of^  monument  to  the  memory  of  soldiers  who  fell  in 949 

New  Orleans  Harbor,  La.: 

Defenses  of 15 

Improvement  of.    See  Mississippi  River. 

Newport  Harbor,  R.  I.,  improvement  of 92 

Newport  River,  N.  C: 

See  also  Beaufort  Harbor. 

Improvement  of  waterways  between  Beaufort  and  New  River 303 

Improvement  of  waterway  between  Newbem  and  Beaufort 299 

New  River,  Fla.,  examination  of 386 

New  River,  N.C.: 

Examination  and  survey  up  to  Jacksonville 315 

Improvement  of 303 

Improvement  of  waterways  to  Swansboro  and  Beaufort 303, 304, 306 

New  Rochelle,  N.  Y.    See  Echo  Bay  Harbor. 

New  Shoreham,  Block  Island,  R.  I.    See  Block  Island. 

Newton,  Ala.    See  also  Choctawhatchee  River. 

Newton  Creek,  N.  Y.,  improvement  of 143 

New  Whatcom  (Bellingham)  Harbor,  Wash.,  improvement  of  Whatcom  Creek 

waterway 887 

New  York  Bay  and  Harbor,  N.  Y.: 

Ambrose  channel,  improvement  of,  including  dredge  construction 159 

Arthur  Kill.    See  Arthur  Kill. 

Battery,  the,  removal  of  shoal  in  Hudson  River  off  Pier  A 158 

Bay  Ridge  channel.    See  Bay  Ridge  channel. 

Bayside  channel,  improvement  of 158 

Bronx  River.    See  Bronx  River. 

BrooklvTi.    See  East  River,  Gowanus  Bay,  and  Newton  Creek. 

Coney  Island  channel.    See  Coney  Island  channel. 

Defenses  of 10 

Dredees,  construction  of ' 158 

East  (Ambrose)  channel.    See  Ambrose  channel,  supra. 

East  Chester  Creek.    See  East  Chester  Creek. 

East  River.    See  East  River. 

Flushing  Bay.    See  Flushing  Bay. 

Gedney  channel,  improvement  of 158 

Governors  Island,  enlargement  of 163 

Gowanus  Bay.    See  Gowanus  Bay. 

Harlem  River.    See  Harlem  River. 

Hell  Gate,  East  River.    See  East  River. 

Hudson  (North)  River,  removal  of  reef  off  Pier  A 158 

Hudson  River,  wrecks  in 157 

Hutchinson  River  (East  Chester  Creek).    See  East  Chester  Creek. 

Improvement  of,  including  dredge  construction 158 

KiU  van  Kull.    See  Kill  van  Kull. 

Lemon  Creek.    See  Lemon  Creek. 

Main  Ship  channel,  improvement  of 158 

Narrows  to  the  sea,  improvement  from,  including  dredge  construction 158 

Newark  Bay.    See  Arthur  Kill  and  Passaic  River. 

New  Jersey-Staten  Island  channel.    See  New  Jersey-Staten  Island  channel. 

Newtown  Creek.    See  Newtown  Creek. 

North  (Hudson)  River.    See  Hudson  River,  supra. 

Red  Hook  channel.    See  Red  Hook  channel. 

Red  Hook  Point,  New  York  Harbor,  modification  of  harbor  lines 910 

Regulations  to  ^vem  navigation  of 160 

Spuyten  Duyvil  Creek.    See  Spuyten  Duyvil  Creek. 

Staten  Island-New  Jersey  channel.    See  Staten  Island-New  Jersey  channel. 

Staten  Island  Sound.    See  Arthur  Kill. 

Supervision  of 904 

Wrecks  in 164 

Niagara  Falls,  Niagara  River,  N.  Y.    See  Niagara  River. 
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Niagara  River,  N.  Y.:  Page. 

Black  Rock  Harbor  and  channel,  improvement  of 804 

Buffalo  Harbor,  improvement  of 800 

Control  and  regnlation  of  waters  of,  and  preservation  of  the  falls 939 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Buffalo  entrance 803 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  entrance. .      802 
North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 805 

Surveys,  etc.    See  Northern  and  Northwestern  Lakes. 

Wreck  of  scow  Trader  off  Strawberry  Island,  removal  of 806 

Niobrara  River,  Nebr.,  construction  of  bridge  across 948 

Nolin  River,  Ky.    See  Green  River. 

Nomini  Creek,  Va.,  improvement  of 263 

Noncommissioned  officers.    See  Corps  of  Engineers. 

Nooksak  River,  Wash.,  improvement  of.    See  Puget  Sound  and  tributaries. 

Noonday  rocks,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Norfolk  Harbor,  Va. : 

Improvement  of,  and  approaches,  including  Hospital  Point 273, 274 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 284 

Improvement  of  waterway  to  sounds  of  North  Carolina  (to  Pamlico  Sound) 

via  Pasquotank  River 282 

Improvement  of  Western  Branch,  Elizabeth  River 276 

Jamestown  Exposition  grounds,  pier  construction  and  dredging 271 

Wrecks  in 288 

North  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J.    See  Shrewsbury  River. 

North  Brother  Island,  East  River,  N.  Y.,  examination  and  survey  between 
South  Brother  Island  and 157 

North  Carolina  Cut,   N.   C,  waterway  via.    See  Norfolk- Albemarle  Sound 
waterway. 

North  Carolina  sounds,  improvement  of  waterways  to  Norfolk,  Va 282, 284 

Northeast  River,  N.  C,  improvement  of 307 

Northern  and  Northwestern  Lakes: 

Channels  in  waters  connecting,  improvement  of : . .      931 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich 759 

Control  and  regulation  of  waters  of  Niagara  River,  and  preservation  of 

Niagara  Falls 939 

Surveys,  charts,  etc 937 

Water  levels 939 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in 723 

North  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 

North  Fork,  Skagit  River,  Wash.    See  Pxiget  Sound  and  tributaries. 

North  Hero  Island  channel  (The  Gut),  Lake  Champlain,  Vt. : 

Examination  and  survey 78 

Improvement  of 74 

North  Landing  River,  Va.  and  N.  C,  waterway  via.    See  Norfolk-Albemarle 
Sound  waterway. 

North  (Hudson)  River,  N.  Y.    See  Hudson  River,  under  New  York  Bay  and 
Harbor. 

North  River,  N.  C,  waterway  via.    See  Norfolk- Albemarle  Sound  waterway. 

North  River,  Wash.     See  Willapa  River. 

North  Tonawanda,  N.  Y.    See  Tonawanda  Harbor. 

Norwalk  Harbor,  Conn.,  improvement  of 117 

Nyack,  N.  Y.    See  also  Huason  River. 

O. 

Oakland  Harbor,  Cal.,  improvement  of 822 

Obion  River,  Tenn.,  improvement  of 582 

Occoquan  Creek,  Va.,  improvement  of 256, 260 

Ocean  City,  N.  J.,  wreck  off 224 

Ocklawaha  (Oklawaha)  River,  Fla.    See  Oklawaha  River. 

Ocmulgee  River,  Ga.,  improvement  of 343, 346 

Oconee  River,  Gu.,  improvement  of 343, 344 

Oconto  Harbor,  WL*?.,  improvement  of 686 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in 952 

Officers,  engineer,  civilian  assistants  to 27 

Officers  of  the  Corps  of  Engineers.    See  Corps  of  Engineers. 
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OgdeiiBburg  Harbor,  N.  Y.,  improvement  of 814 

Ohio  River: 

Falls  at  Ix)uisville,  Ky.,  improvement  at 644 

Harbor  lines  from  Dam  No.  3,  at  Glen  Osborne,  Pa.,  to  Dam  No.  5,  near 

Rochester,  Pa 911 

General  improvement 606 

Ice  piers 606 

Indiana  chute,  Louisville,  Ky.,  improvement  of 645 

Locks  and  Dams  1-6,  operating  and  care 624 

Locks  and  Dams  2-7,  construction  of 621 

Locks  and  Dams  8,  11,  13,  18,  19,  26,  constiiiction  of 627 

Lock  and  Dam  37,  construction  of 609 

Louisville  and  Portland  Canal,  Ky.,  enlaigement  of 644 

Louisville  and  Portland  Canal,  Ky.,  operating  and  care 649 

Pittsburg  Harbor,  Pa.,  improvement  of 626 

Pools  3,  4,  and  6,  dredging  in 628 

Snag  boats,  operation  of 611 

Okanogan  River,  Wash.,  improvement  of 889 

Oklawaha  River,  Fla.,  improvement  of 365 

Oldmans  Creek,  N.  J.: 

Examination  and  survey. 224 

■yyi«i^jj  in ^ ^ ^  224 

Old  Tampa  Bay,  Fla.    Su  Tampa  Bay. 

Olympia  Harbor^  Wash.,  improvement  of 879 

Ontario  Lake.    See  Northern  and  Northwestern  Lakes. 

Ontonagon  Harbor  and  River,  Mich.,  improvement  of •  673 

Orange  Mills  flats,  St.  Johns  River,  Fla.,  improvement  at 363 

Orange  River,  Fla.,  improvement  of 371 

Ordnance.    See  Fortifications. 

Or^;on,  dredging  plant  for  harbors  on  coast 844 

Osage  River,  Mo.,  improvement  of 579 

Oswegatchie  River,  N.  Y.    See  Ogdensbuig  Harbor. 

Oswego  Harbor,  N .  Y.,  imorovement  of 811 

Ottertail  Lake  and  River,  Minn.,  survey  of  (hydrological  observations) 573 

Ouachita  River,  Ark.  and  La.,  improvement  of 515 

Oyster  Creek,  Tex.,  improvement  of 478 


Pacific  coast,  monument  at  Monterey,  Cal.,  to  commemorate  the  taking  posses- 
sion of,  by  Commodore  Sloat 951 

Packard  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Pagan  River,  Va.,  improvement  of 278 

Pamlico  River,  N.  C,  improvement  of 291 

Pamlico  Sound,  N.  C: 

Improvement  of  waterway  to  Beaufort  Inlet 298 

Improvement  of  waterway  to  Norfolk,  Va 282 

Pamunkey  River,  Va.: 

Improvement  of 256, 258 

Wreck  in 272 

Parks,  public: 

District  of  Columbia,  improvement  and  care 248, 929 

Mount  Rainier  National  rafk.  Wash.,  construction  of  road 944 

Yellowstone  National  Park,  improvement  of 942 

Pascagoula  River,  Miss.: 

Improvement  above  Dog  River 427 

Improvement  below  Dog  River 425 

Improvement  below  Dog  River,  diversion  of  fimds  to  construction   of 

dredge  for  coast  harbors 438 

Pasquotank  River,  N.  C,  waterway  via.   See  Norfolk-North  Carolina  sounds 
waterway. 

Passaic  River,  N.  J.: 

Examination  of 187 

Improvement  of 165 

Wreck  in 187 


Digitized  by  VjOOQIC 


INDEX.  XXXI 

Pass  Cavallo,  Tex.:  Page. 

Examination  and  survey  of  channel  to  Port  Lavaca 497 

Examination  and  survey  to  Port  O'Connor  (on  Matagorda  Bay)  for  harbor. . .      497 

Improvement  of  channel  to  Aransas  Pass 488 

Patapsco  River,  Md.: 

Improvement  of,  and  channel  to  Baltimore 224 

Improvement  of  channel  to  Curtis  Bay 227 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) 228 

Patchogue  River,  N.  Y.  (5«e  Great  South  Bay) 146 

Pawcatuck  River,  R.  I.  and  Conn .,  improvement  of 100 

Pawpaw  River,  Mich.  See  St.  Joseph  Harbor. 

Pawtucket  (Seekonk)  River,  R.  I.,  improvement  of 88 

Peace  Creek,  or  River,  Fla.    See  Charlotte  Harbor. 

Pearl  Harbor,  Hawaii: 

Defenses  of 17, 18, 19 

Improvement  of 893 

Pearl  River,  Miss.: 

Improvement  between  Edinburg  and  Jackson 436 

Improvement  below  Rockport 435 

Pedee  nvers,  S.  C.    See  Great  Pedee  and  Little  Pedee. 

Peekskill  Harbor,  N.  Y.,  improvement  of 151, 152 

Pend  Oreille  River,  Wash.,  improvement  of 889,890 

Penobscot  Bay,  Me.,  examination  and  survey  from  Macks  Point  to  Cape  Jellison         48 

Penobscot  River,  Me.: 

Improvement  of 35 

Wreck  in  Banccor  Harbor 47 

Pensacola  Bay  ana  Harbor,  Fla.: 

Defenses  of 15 

Improvement  of  harbor,  including  dredge  construction 400 

Pentwater  Harbor,  Mich.,  improvement  of 738, 740 

Pepperell  Cove,  Me.,  examination  and  survey 48 

Pequonnock  (Poquonock)  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mich.    See  Ludington  Haroor. 

Permanent  International  Commission  of  Congresses  of  Navigation 910 

Permits: 

For  construction  of  bridges 912 

For  diversion  of  water  from  Niagara,  River  N.  Y.,  and  for  transmission  of 

electrical  power  from  Canada 939 

For  erection  in  Porto  Rico  of  structiures  other  than  bridges 912 

For  erection  of  structures  other  than  bridges 920 

Perc^uimans  River,  N.  C,  improvement  of 285 

Pern  wig  bar,  Delaware  River: 
See  also  Delaware  River. 
Improvement  of 193 

Petaluma  Creek,  Cal.,  improvement  of. 829 

Petersburc,  Va.    See  Appomattox  River. 

Petoskey  Harbor,  Mich.,  improvement  of 752 

Philadelphia,  Pa.: 

Improvement  of  Delaware  River  at 189 

Wreck  in  Delaware  River  at 224 

Philippine  Islands,  defenses  of 17, 18, 19 

Pierhead  lines,  establishment  of 910 

Piermont,  N.  Y.    See  Hudson  River. 

Pierre,  S.  Dak.    See  Missouri  River. 

Pierre,  Fort,  S.  Dak.    See  Missouri  River. 

Piers: 

Construction  of,  in  connection  with  Jamestown  Exposition,  Va 271 

Permits  for  construction  of 920 

Permits  for  construction  of,  in  Porto  Rico 912 

Pigeon  Bayous,  La.,  improvement  of 445 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

Pine  Bluff,  Ark.,  examination  and  improvement  of  Arkansas  River  at. .  538, 539, 548 

Pine  Island  Sound,  Fla.: 

See  also  Charlotte  Harbor. 

Examination  of 386 

Pine  Lake  and  River  (Charlevoix  Harbor),  Mich.,  improvement  of 750 

Pine  River,  Minn.    See  Mississippi  River  reservoirs. 
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Pinto  Island,  harbor  lines  in  Mobile  River 910 

Pittaburg  Harbor,  Pa.:  W 

See  aUo  Allegheny,  Monongahela,  and  Ohio  rivers.  PS 

Improvement  of 625 

Plantation  Creek,  Ga.,  improvement  of 349 

Plaquemine  Bayou,  La.,  improvement  of 445 

Plymouth  Harbor,  Mass.: 

Examination  and  survey 78 

Improvement  of 71 

Pocomoke  River,  Md.,  improvement  of 231, 239 

Point  Harbor  ('hannel,  N.  C,  examination  of 289 

Point  Isabel,  Tex.,  examination  and  survey  of  Arroyo,  Colo.,  from  Harlingen 

to,  on  Lacuna  Madre 497 

Point  Juditii  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge 93 

Examination  of  harbor  of  refuge,  with  plan  and  estimate  for  improvement.       100 

Improvement  of  pond  entrance 96 

Point  Pleasant,  W.  Va.,  monument  marking  battle  of  revolution  fought  at  that 

Slace 962 
egama  Falls,  Missiseippi  River,  Minn.    See  Miasissippi  River  reservoirs. 

Pollock  Rip  Slue,  Nantucket  Sound,  Mass.,  wrecks  on  and  near 99 

Ponchatoula  River,  La.    See  Tickfaw  River. 

Poquonwk  River,  Conn.     See  Bridgeport  Harbor. 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater 31 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.    See  Ke- 
weenaw Bay — Lake  Supenor  waterway. 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 746 

Portage  River,  Houghton  County,  Mich.,  waterway  via.    See  Keweenaw  Bay — 
Lake  Superior  waterway. 

Portage  River,  Ohio.     See  Port  Clinton  Harbor. 

Port  Arthur  Canal,  Tex.: 

Improvement  of  (see  Sabine  River) 501 

Operating  and  care 500 

Regulations  governing  na\-igation  of 911 

Port  Bolivar,  Tex.,  improvement  of  channel  to 474 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey 158 

Improvement  of 124 

Port  Clinton  Harbor,  Ohio,  improvement  of 782 

Port  Harford,  Cal.    See  San  Luis  Obispo  Harbor. 

Port  Huron,  Mich.,  improvement  of  Black  River  at 774 

Port  Jefferson  Harbor,  rs.  Y.,  improvement  of 132 

Portland,  Kv.     See  Louisville  and  Portland  Canal. 

Portland,  Me.: 

Defenses  of 10 

Improvement  of  harbor 41 

Port  Lavaca,  Tex.,  examination  and  survey  of  channel  to  Pass  Cavallo 497 

Port  O'Connor,  Tex.,   examination  and  siu^ey  of  Matagorda  Bay  from  Pass 
Cavallo  to,  for  harbor 497 

Porto  Rico: 

Erection  of  structures  in  na\dgable  waters  of 912 

Improvement  of  San  Juan  Harbor 897 

Port  Royal  (Beaufort)  River,  S.  C,  waterway  between  Beaufort,  S.  C,  and 
Sa\'^nnah.    Sec  Savannah  Harbor  improvement. 

Port  Royal  Sound,  S.  i\: 

Defenses  of 10 

Wreck  at  naval  station 333 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 10 

Examination  and  survev  of  Pepperell  Cove 48 

Port  Tampa,  Fla.    See  Tampa  Bay. 

Port  Washington  Harbor,  Wis.,  improvement  of 697 

Port  Wing  Harbor,  Wis.,  improvement  of 667 

Position  nnders,  range  and.     See  Fortifications. 

Post,  engineer,  Washington,  D.  C,  buildings  for 945 
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Potomac  Park,  Washington,  D.  C,  improvement  o! 930 

Potomac  River: 

Su  also  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of 921 

Harbor  lines  at  Alexandria,  Va 910 

Highway  bridge  at  Washington,  D.  C 923 

Improvement  at  Washington,  D.  C 248 

Improvement  below  Wasnington,  D.  C 252 

Wreck  at  Alexandria,  Va 1 . . .      272 

Wreck  off  Point  Lookout,  Md 272 

Power,  water: 

Mississippi  River,  dams  between  St.  Paul  and'  Minneapolis,  Minn 562 

Niagara  River,  N.  Y.,  control  and  regulation  of 939 

Tennessee  River,  Elk  River  shoals  to  Florence,  Ala 595, 800 

Preliminarv  examinations  and  surveys 29 

Presque  Isle  Harbor,  Marquette,  Mich.    See  Marquette  Bay. 

Preeque  Isle  Peninsula,  Erie,  Pa.    See  Erie  Harbor. 

Printing  Office,  Government,  Washington,  D.  C,  telegraph  line.    See  Public 
buildings  and  g)*ounds. 

Projects.    See  Fortifications  and  Rivers  and  harbors. 

Providence  Harbor  and  River,  R.  I.: 

Improvement  of 90 

Improvement  of  Pawtucket  (Seekonk)  River 88 

Removal  of  Green  Jacket  shoal 91 

Provincetown  Harbor,  Mass.,  improvement  of 73 

Public  buildings  and  groimds,  District  of  Columbia 929 

Public  parks.    See  Parks. 

Puget  Sound,  Wash.: 

Defenses  of T 10 

Improvement  of,  and  tributaries,  including  dredge  construction 876 

Improvement  of  waterway  to  Lake  Washington,  oy  United  States  and  by 

James  A.  Moore 882 

Inspection,  etc.,  of  fish  traps 879 

Pultneyville,  Harbor,  N.  Y.,  improvement  of 808 

Punta  Gorda,  Fla.    See  Charlotte  Harbor. 

Purification  of  water  supply  of  Washington,  D.  C.    See  Washington. 

Puyallup  River,  Wash.: 

See  also  Puget  Sound  and  tributaries  and  Tacoma  Harbor. 

Examination  and  survey  up  to  Puyallup 893 

Q. 

Quarantine  Island,  Honolulu  Harbor,  Hawaii,  reclamation  of 895 

Queenstown  Harbor,  Md.,  improvement  of 231, 232 

Quinnipiac  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

B. 

Raccoon  Creek,  N.  J.,  improvement  of 202 

Racine  Harbor,  Wis.,  improvement  of 700 

Rainier,  Mount,  National  Park,  Wash.,  construction  of  road 944 

Raisin  River,  Mich.    See  Monroe  Harbor. 

Range  and  position  finders.    See  Fortifications. 

Rappahannock  River,  Va.,  improvement  of 264 

Ran  tan  Bay  and  River,  N.  J.: 

See  also  Keyport  and  Shoal  harbors. 

Improvement  of  bay 173 

Improvement  of  river 174, 177 

Red  Hook  channel,  New  York  Harbor,  N.  Y.: 

Improvement  of 162 

Harbor  lines,  modification  of 910 

Red  Lake  and  Red  Lake  River,  Minn. : 

Improvement  of  (see  Red  River  of  the  North) 569 

Survey  of  (hydrological  observations) 573 

9001— ENO  1909 3 
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Red  River,  La.,  Ark.,  Tex.,  and  Okla.: 

Cypress  Bayou  and  lakes  to  Jefferson,  Tex.    See  Cypress  Bayou.  V&ge. 

Examination  between  Fulton,  Ark.,  and  the  Washita,  Okla 548 

Improvement  above  Fulton,  Ark 509 

Improvement  below  Fulton,  Ark 511 

Rectification  of  mouth  by  Mississippi  River  Commission 909 

Red  River  of  the  Northj  Minn,  and  N.  Dak.: 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and  Big  Stune  I^ake 

for  diversion  of  waters  of,  into  Minnesota  River 573 

Improvement  of 569 

Regulations  and  rules: 

For  floating  loose  timber  and  logs,  etc 912 

For  navij^tion  of  canals 911 

For  openmg  of  drawbridges 911 

Republican  River,  Kans.,  examination  of  bank  line  in  front  of  Fort  Riley  Mili- 
tary Reservation 582 

Reservations,  public.    See  Parks. 

Reservoirs: 

Mississippi  River,  headwaters.    See  Mississippi  River. 
Tidal  reservoir,  Potomac  River,  D.  C.    5^^  Potomac  River. 
Washington  Aqueduct,  D.  C.    See  Washington. 
Richmond  Ilaroor,  Va.    See  also  James  River. 

Riley,  Fort,  Kans.,  examination  of  bank  line  of  Republican  River 582 

Rivers  and  harbors: 

Appropriations  for  operations  during  the  past  year 28. 29 

Board  of  Engineers  for 898 

Board  of  Engineers,  The 10 

Bridges,  construction  and  alteration 912 

Bridges,  reflations  for  opening  of  draws 911 

Engineer  divisions 29 

Estimate  of  appropriations  for 29, 904 

Expenditures  aunng  the  past  year 28 

Harbor  lines,  establishment  of 910 

Regulati  ons  for  floating  loose  timber  and  logs,  etc 912 

Regulations  for  navigation  of  canals 91 1 

Regulations  for  opening  of  drawbridges 912 

Status  of  works 28 

Structures  other  than  bridges,  permits  for  erection  of 920 

Structures  other  than  bridges,  permits  for  erection  of,  in  Porto  Rico 912 

Roads: 

In  Mount  Rainier  National  Park,Wash 944 

In  Yellowstone  National  Park 942 

Roanoke  River,  N.  C,  improvement  of 287 

Roche  Harbor,  Wash.     See  Puget  Sound  and  tributaries. 

Rockaway  Inlot,  N .  Y.,  examination  and  survey  of  entrance  to  Jamaica  Bay  at.       158 

Rock  Crook,  Md.,  wreck  in 247 

Rockhall  Harbor,  Md.,  improvement  of 231 

Rockhaven,  N.  Dak.,  ico  harbor.    See  Missouri  River  improvements. 

Rockland  Harbor,  Mo.,  improvement  of 36 

Rockport,  MiiSvS.,  harbor  of  refuge  in  Sandy  Bav.     See  Sandy  Bay. 

Rock  Rivor,  111,    See  Illinois  and  Mississippi  Oanal. 

Romorly  Marsh,  Ga.,  waterway  via.     See  Savannah -Femandina  waterway. 

Rondout  Harbor,  N.  Y.,  improvement  of 151 

Root  River,  Wis.    See  Racine  Harbor. 

Rouge  River,  Mich.: 

Improvement  of 769, 770 

Wreck  in 780 

Rough  River,  Ky.,  oponiting  and  care  of  lock  and  dam 657 

Round  Lak(»,  Mirh.     See  Charlevoix  Harbor. 

Rules  and  ro^ulations.     See  Regulations  and  rules. 

S. 

Sabine  Lake,  Pass,  and  River,  Tex.: 

Improvement  of  mouth  of  river  and  of  channel  tlirough  lake 498 

Improvonient  of  Sabine  Pass  Harbor 501 

Sabine-Nocli(»K  Canal,  n^gulations  governing  navigation  of 911 

Saco  Rivor,  Me.,  improvement  of 43 
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Sacramento  River,  Cal.: 

See  also  California  Debris  Coromiflsion.  Page. 

Examination  and  survey  up  to  Feather  River 838 

Improvement  of 835 

Saginaw  River,  Mich.,  improvement  of 765 

St.  Albans  Harbor,  Vt.,  examination  and  survey 78 

St.  Andrews  Bay,  Fla.,  examination  and  survey 409 

St.  Clair  Canal,  Lake,  and  River,  Mich.: 

Improvement  of  channels  in  waters  connecting  the  Great  Lakes 753 

Regulations  governing  navigation  of  river 911 

Operating  and  care  of  canal 775 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of 566 

St.  Croix  River,  Wis.  and  Minn.,  regulations  to  govern  operation  of  drawbridge 
over 912 

St.  Francis  River,  Ark.,  improvement  of ;.      545 

St.  George  Sound,  Fla.    See  Carrabelle  Harbor. 

St.  Johns  River,  Fla.: 

Examination  and  survey  from  Jacksonville  to  Sanford 385 

Examination  and  survey  from  Sanford  to  Lake  Harney 385 

Improvement  at  Jacksonville 362 

Improvement  between  Jacksonville  and  the  ocean 359 

Improvement  between  Jacksonville  and  Palatka,  including  Orange  Mills 

flats 363 

Improvement  of  Volusia  bar,  and  between  Volusia  bar  and  Lake  Monroe. .      364 

St  Jones  River,  Del.: 

Examination  and  survey  up  to  Dover 224 

Improvement  of 219 

St.  Joseph,  Mo.,  improvement  of  Missouri  River 573 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 723 

Improvement  of  river 725 

St.  Lawrence  River,  N.  Y.    See  Cape  Vincent  and  Ogdensburg  harbors. 

St.  Louis,  Mo.    See  Mississippi  River. 

St.  l^wiis  Bay  and  River,  Minn,  and  Wis.    See  Duluth  Harbor. 

St.  Liicie  Inlet,  Fla.,  examination  and  survey 386 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Channels  in  waters  connecting  the  Great  Lakes,  improvement  of 753 

Commercial  statistics 759 

Improvement  of  Hay  Lake  and  Neebish  channels 760 

Improvement  of  river  at  the  falls 755 

Operating  and  care  of  canal 758 

Surveys,  etc.    See  Northern  and  Northwestern  Lakes. 

St.  Michael  Canal,  Alaska,  improvement  of 891 

St.  Paul,  Minn.: 

See  also  Mississippi  River. 

Bridge  across  Mississippi  River  to  Fort  Snelling 948 

Gauging  Mississippi  River  at 573 

St.  Peters  River,  Minn.    See  Minnesota  River. 

Sakonnet  Harbor  and  River,  R.  I.: 

Improvement  of  harbor 85 

Improvement  of  river 87 

Salem  River,  N.  J.,  improvement  of 204 

Saline  River,  Ark.,  examination  and  survey 547 

Salmon  Bay,  Wash.    See  Puget  Sound- Lake  Washington  waterway. 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Sampit  River  (Georgetown  Harbor),  S.  C.    See  Winy  ah  Bay. 

San  Antonio  Bay,  Tex.,  channel  from  Aransas  Pass- Pass  Cavallo  channel  to 
Victoria,  on  Guadalupe  River,  via.    See  Aransas  Pass. 

San  Antonio  estuary,  Cal.    See  Oakland  Harbor. 

Sandbeach  (Harbor  Beach),  Mich.     See  Harbor  Beach. 

San  Dieofo  Harbor,  Cal.: 

DefenscvS  of 10 

Improvement  of 815 

SandusKv  Harbor,  Ohio,  improvement  of 783 

Sandwich  Islands.     See  Hawaiian  iHlanda. 

Sandy  Bav,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge 52 

Sandy  Lake,  Minn.    See  MissL^ippi  River  reservoirs. 
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San  Franciflco  Bay  and  Harbor,  Cal.:  Pace. 

Defenses  of 10 

Engineer  depot  at  Fort  Mason 24,25,26 

Examination  and  survey  of  Mission  Bay,  Packard,  Whiting,  Invincible, 
Noonday,  Anita,  and  Fifteen -foot  rocks;  also  Centissima  and  Sears  rock 

and  rocks  near  Mail  Dock  in  Bonita  channel 834 

Harbor  lines  between  Point  San  Pablo  and  Castle  Rocks,  modified 911 

Improvement  of  Oakland  Harbor 822 

Sanitary  District  of  Chicago,  111.,  application  to  reverse  flow  of  Calumet  River.      715 

San  Jacinto  River,  Tex.    See  Galveston-Houston  waterway. 

San  Joaquin  River,  Cal. : 

See  also  California  Debris  Commission. 

Examination  and  survey  of,  and  Stockton  Channel,  from  San  Francisco  Bay 

to  Stockton 834 

Improvement  of 826 

Improvement  of  Stockton  and  Mormon  channels 827 

San  Juan  Harbor,  P.  R.: 

Improvement  of 897 

R^ulations  governing  navigation  of 911 

San  Leandro  Bay,  Cal.    See  Oakland  Harbor. 

San  LuiB  Obispo  Harbor,  Cal.,  improvement  of 820 

San  Pablo  Bay,  Cal.,  improvement  of 825 

San  Pedro  Bay  and  Harbor,  Cal. : 

Construction  of  deep-water  harbor 816 

Examination  and  survey  of  Wilmington  inner  harbor  for  increase  of  depth.      822 

Harbor  lines  in  inner  harbor 911 

Improvement  of  Wilmington  inner  harbor 818 

Santee  Kiver,  S.  C,  improvement  of 323 

Sarasota  Bay,  Fla.,  improvement  of 373 

Sasanoa  River,  Me.,  improvement  of 37 

Saugatuck  Harbor,  Mich.,  improvement  of 728 

Saugatuck  River,  Conn.,  improvement  of 118, 122 

Saugerties  Harbor,  N.  Y.,  improvement  of 150 

Sauffus  River,  Mass.    See  Lynn  Harbor. 

SauK  River,  Wis.    See  Port  Washington  Harbor. 

Sault  Ste.  Marie,  Mich.    See  St.  Marys  River. 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah  Harbor  and  River,  Ga.: 

Defenses  of 10 

Examination  and  survey  of  waterway  to  Femandina,  Fla 358 

Improvement  of  harbor,  including  dredge  construction  and  waterway  to 

Beaufort,  S.  C 333 

Improvement  of  river  above  Augusta 339 

Improvement  of  river  between  Augusta  and  Savannah 337 

Improvement  of  waterway  to  Femandina,  Fla 353 

Saybrook  Harbor,  Conn.    See  Connecticut  River. 

Sayville,  N.  Y.    See  Browns  Creek. 

Schodack  Creek,  N.  Y.(«ee  Hudson  River) 148 

School  of  Application,  Engineer,  buildings  for 945 

Schuylkill  River,  at  Philadelphia,  Pa.,  harbor  lines  at 910 

Scott  Point,  Tennessee  River,  Ala.,  lock  and  dam  at  Hales  bar.    See  Tennessee 
River. 

Scuppemong  River,  N.  C,  improvement  of 289 

Seacoast  defenses.    See  Fortifications. 

Seagoing  hydraulic  dredges,  performances  of 899 

Searchlights.    See  Fortifications. 

Sears  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Seattle,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 

Sea  walls.    See  Fortifications. 

Sebewaing  River,  Mich.,  improvement  of 767 


Secretary  Creek  (Warwick  River),  Md.    See  Warwick  River. 
Sedro- Wool  ley,  Wash.,  examination  and  survey  of  Skagit  River 


to. 


Seekonk  (Pawtucket)  River,  R.  I.,  improvement  of. 

Shallotte  River,  N.  C,  improvement  of 314 

Shaws  Cove,  New  London,  Conn.    See  New  London  and  Thames  River. 
Shears,  The,  Delaware  Bay,  Del.,  harbor  of  refuge.    See  Delaware  Bay. 
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Sheboygan  Harbor,  Wis.,  improvement  of 695 

Shilflhoie  Bay,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 

Ship  Island  Hiarbor  and  Pass,  Miss.,  improvement  of  pass,  and  channel  to  Gulf- 
port 432 

Shoal  Harbor,  N.  J.,  improvement  of •. 174, 181 

Shreveport,  La.    See  Cypress  Bayou  and  Red  River. 

Shrewsbury  River,  N.  J.,  improvement  of 184 

Silver  Springs  Run,  Fla.,  improvement  of.    See  Oklawaha  River. 

Sioux  City,  Iowa.    See  Missouri  River. 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa.    See  Missouri  River 
improvement. 

Sites  for  fortifications.    See  Fortifications. 

Skagit  Bay,  Wash.    See  Swinomish  Slough. 

Skagit  River,  Wash.: 

See  also  Puget  Sound  and  tributaries. 

Examination  and  survey  to  Sedro-W^oolley 893 

Skidaway  Narrows,  Ga.,  improvement  of 354 

Slack- water  systems.    See  Canals  and  Waterways. 

Sloat,  Commodore,  monument  at  Monterey,  Cal.,  to  commemorate  the  taking 
possession  of  Pacific  coast  by 951 

Smyrna  River,  Del.,  improvement  of 220 

Snake  River,  Idaho,  Oreg.,  and  Wash.,  improvement  of 845 

Snelling,  Fort,  Minn.,  bndge  across  Mississippi  River  to  St.  Paul 948 

Snohomish  River,  Wash.: 

See  also  Everett  Harbor  avxl  Puget  Sound  and  tributaries. 

Examination  and  survey  up  to  Lowell 893 

Snoqualmie  River,  Wash.    See  Puget  Sound  and  tributaries. 

Soda  (Sodo)  Lake,  La.    See  Cypress  Bayou. 

Somers  Cove,  Md.    See  Crisfiela  Harbor. 

South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 

South  Branch,  Shrewsbury  River,  N.  J.    See  Shrewsbury  River. 

South  Brother  Island,  East  River,  N.  Y.,  examination  and  survey  between 
North  Brother  Island  and 157 

South  Chicago  Harbor,  111.    See  Calumet  Harbor. 

Southern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

South  Fork,  Forked  Deer  River,  Tenn.,  improvement  of  Forked  Deer  River. .  582, 583 

South  Haven  Harbor,  Mich.,  improvement  of 726 

South  Hero  Island  channel  (The  Gut),  Lake  Champlain,  Vt.: 

Examination  and  survey 78 

Improvement  of 74 

South  Kingston,  R.  I.    See  Point  Judith  Harbor  and  Pond. 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Nyack,  N.  Y.    See  Hudson  River. 

South  Pass,  Mississippi  River: 

Examinations  and  surveys 444 

Maintenance  of  channel 442 

Southport  Harbor,  Conn.,  improvement  of 118, 120 

South  River,  N.  J.,  improvement  of 174, 178 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of 228 

Southwest  Pass,  Mississippi  River: 

Improvement  of,  including  shoals  between  Cubits  Gap  and  Head  of  Passes.       439 
Regulations  governing  navigation  of 911 

Spa  Creek,  Md.,  between  Annapolis  and  Eastport,  regulations  to  govern  oper- 
ation of  drawbridge 912 

Sparkill  River,  or  Creek,  N.  Y.    See  Hudson  River. 

Spring  Grarden,  Baltimore,  Md.,  improvement  of  harbor  at 228 

Spuyten  Duyvil  Creek,  N.  Y.  (see  Harlem  River) 141 

Squan  (Manasquan)  River,  N.  J.    See  Manasquan  River. 

Stamford  Harbor,  Conn.,  improvement  of 118,119 

Staten  Island,  N.  Y.    See  Lemon  Creek  and  Staten  Island-New  Jersey  channel. 
Staten  Island-New  Jersey  channel: 

Harbor  lines  in  Arthur  Kill,  around  Buckwheat  Island 910 

Improvement  of 169 

Staten  Island  Sound  CArthur  Kill),  N.  Y.  and  N.  J.    See  Staten  Island-New 
Jersey  channel. 
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Statues,  memorials,  etc.:  T^ge, 

In  public  grounds,  Washington,  D.  C 930, 931 

Monument  marking  battle  of  revolution  fought  at  Point  Pleasant,  W.  Va.      952 

Monument  marking  birthplace  of  Geoige  WaSiington 929 

Monument  on  Kings  Mountain  battleground,  S.  C 950 

Monument  at  Monterey, 'Cal.,  to  commemorate  the  taking  possession  of 

Pacific  coast  by  Commodore  Sloat 951 

Monument  to  memory  of  soldiers  who  fell  in  the  battle  of  New  Orleans 949 

Steamboats,  etc.    See  Dredge  boats  otm/ Wrecks. 

Stilaguamish  River,  Wash.    See  Puget  Sound  and  tributaries. 

Stillwater  Harbor,  Minn.    See  St.  Croix  River. 

Stockbridge  Landing,  Lake  Winnebago,  W^is.    See  Fox  River. 

Stockton  Channel,  San  Joaquin  River,  Cal.: 

Examination  and  survey  of  San  Joaquin  River  and,  from  San  Francisco 

Bay  to  Stockton 834 

Improvement  of 827 

Stockton  Harbor,  Cal.    See  Stockton  Channel. 

Stockton  Harbor,  Me.,  examination  and  survey  of  Penobscot  Bay  from  Macks 
Point  to  Cape  Jellison 48 

Stonehouse  bar,  Hudson  River,  New  Baltimore,  N.  Y.    See  Hudson  River. 

Structures,  bridges  and  other,  erection  of.    See  Bridges,  Buildings,  Piers,  and 
Rivers  and  harbors. 

Stureeon  Bay  and  Lake  Michigan  Canal,  Wis. : 

Improvement  of,  including  harbor  of  refuge 688 

Operating  and  care 690 

Subic  Bay,  Pnilippine  Islands,  defenses  of 17, 18, 19 

Submarine  defense.    See  Fortifications. 

Suisun  Bay,  Cal.,  examination  and  survey  from  San  Francisco  Bay  to  Stockton, 
including 834 

Suisun  Creek,  or  channel,  Cal.,  examination  and  survey 834 

Sullivan  Falls  Harbor,  Sullivan  River,  Me.,  improvement  of 32 

Sulphur  River,  Ark.  and  Tex.,  improvement  of. 510 

Sunflower  River,  Miss.    See  Big  Sunflower  River. 

Sunken  craft.    See  Wrecks. 

Superior  Bay  and  Harbor,  Wis.: 

Harbor  lines  in  front  of  Minnesota  Point 911 

Improvement  of 661 

Regulations  governing  navigation  of 911 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Improvement  and  care  of  waterway  to  Keweenaw  Bay 674, 677 

Wrecks  on  south  shore 683 

Supervision  of  New  York  Harbor,  N.  Y 904 

Surface  levels.    See  Water  levels. 

Surveys: 

Of  Northern  and  Northwestern  Lakes 937 

Of  rivers  and  harbors,  estimate  of  appropriation  for 29, 904 

Susquehanna  River,  Md.,  improvement  of 230 

Suwanee  River,  Fla.,  improvement  of 379, 380 

Swan  Creek  ^Toledo  Harbor),  Ohio,  wreck  in 797 

Swansboro,  N .  C,  waterway  to  New  River  and  Beaufort 303, 304, 306 

Swinomish  Slough,  Wash.: 

See  also  Puget  Sound  and  tributaries. 

Improvement  of 885 

Harbor  lines  at  La  Conner,  Wash 911 

T. 

Tacoma  Harbor,  Wash.,  improvement  of 880 

Tallahatchie  River,  Miss.,  unprovement  of 526, 527 

Tampa 'Bay  and  Harbor,  Fla.: 

Defenses  of , .-  •  •       1^ 

Examination  and  survey  from  Clearwater  Harbor,  including  Boca  Ceiga 

Bay 385 

Examination  and  survey  of  Hillsboro  Bay  from  ttiming  basin  to  head  of 

estuary  toward  Ybor 385 

Improvement  of  bay 376 

Improvement  of  Hillsboro  Bay  and  River 377 

Regulations  governing  navigation  of , . . ....  *,.•--      ^H 

Wrecks  in  Hillsboro  Bay  and  River Digitized  by  V? UO^^  334, 385 
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Tar  River,  N.  C,  improvement  of 291 

Tarrytown  Harbor,.  N .  Y.,  improvement  of 154 

Taunton  River,  Mass.: 

See  also  Fall  River  Harbor. 

Improvement  of 86 

Tavlors  Bayou,  Tex.    See  Sabine  River  and  Port  Arthur  Canal. 

Tchefuncte  River,  La.    See  Chefuncte  River. 

Tchula  Lake,  Miss.,  improvement  of 526, 530 

Teche  Bayou,  La.: 

Improvement  of 449 

Improvement  of  waterway  from  Franklin  to  Mermen tau 451 

Telegraph  line,  Government,  Washington,  D.  C.      See  Public  buildings  and 
grounds. 

Tennessee  River: 

Bee  Tree  Shoals  Canal,  Ala.,  improvement  of 595 

Chattanooga,  Tenn.,  improvement  above 593 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from 595 

Colbert  Shoals  Canal,  Ala.,  improvement  of 595 

Elk  River  Shoals  Canal,  Ala.,  improvement  of 595, 600 

Hales  bar  (near  Scott  Point)  lock  and  dam,  construction  of 595 

Muscle  Shoals  Canal,  Ala.,  operating  and  care 600 

Riverton,  Ala.,  improvement  below 599 

Tensas  River,  La.,  improvement  of 519, 521 

Terraceia  Cut-off,  Fla.    See  Manatee  River. 

Terrebonne  Bayou,  La.,  examination  and  survey 469 

Texas  City  Harbor,  Tex.,  improvement  of  channel  to  Galveston 471 

Texas,  State  of: 

Improvement  of  inland  waterways  along  coast 486 

Removal  of  water  hyacinths  in 466, 477 

Thames  River,  Conn. : 

See  also  New  London  Harbor. 

Improvement  of 102 

The  Board  of  Engineers 10 

The  Gut  (between  North  and  South  Hero  islands).  Lake  Champlain,  Vt.    See 
Champlain  Lake. 

Threemile  Rapids,  Columbia  River^  Oreg.  and  Wash.    See  Columbia  River. 

Thunder  Bay  Harbor  and  River,  Mich.    See  Alpena  Harbor. 

Tickfaw  River,  La.,  improvement  of,  including  tributaries 454, 457 

Tillamook  Bay  and  bar,  Oreg. ,  improvement  of,  including  dredge  construction . .      843 

Tiverton,  R.  I.    See  Sakonnet  River. 

Toledo  Harbor,  Ohio: 

Improvement  of 780 

Wreck  in  Swan  Creek 797 

Tombigbee  River,  Ala.  and  Miss.: 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from 421 

Demopolis,  Ala.,  improvement  below 414, 416, 418 

Demopolis,  Ala.,  to  Columbus,  Miss.,  improvement  from 420 

Tonawanda  Harbor,  N.  Y.,  improvement  of 805 

Torpedoes.    See  Fortifications. 

Trail  Creek,  Ind.    See  Michigan  City  Harbor. 

Trappe  River,  Md.    See  La  Trappe  Kiver. 

Traps,  fish: 

In  Puget  Sound,  Wash.,  inspection,  etc.,  of 879 

Permits  for  construction  of 920 

Traverse  Lake,  Minn.: 

Examination  of  Bois  de  Sioux  River,  Big  Stone  Lake,  and,  for  diversion  of 

flood  waters  of  Red  River  of  the  North  into  Minnesota  River 573 

Survey  of  (hydrological  observations) 573 

Trent  River,  N.  C: 

Examination  and  survey  from  Newbem  to  Trenton 315 

Improvement  of 294, 296 

Trinity  River,  Tex.: 

Improvement  above  mouth 506 

Improvement  of  mouth 478, 481 

Operating  and  care  of  Lock  and  Dam  No.  1 507 
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Troops:  Page. 

Engineer  equipment  of 25 

New  engineer  battalions * 7 

Troy,  N.  Y.: 

See  also  Hudson  River. 

Harbor  lines  at 910 

Tuckahoe  Creek,  or  River,  Md.,  examination  and  survey  from  Wayman*8  wharf 

toHillsboro 248 

Tuckerton  Creek,  N.  J.,  improvement  of 208 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky .,  improvement  of 638 

Turners  Cut,  N .  C. ,  waterway  via.  See  Norfofk-North  Carolina  sounds  waterway. 

Tiu-tle  Bayou,  Tex.^  improvement  of 478 

Turtle  Cove,  Tex.,  improvement  of  channel  via 490 

Turtle  River,  Ga.    See  Brunswick  Harbor. 
Twelvemile  Bayou,  La.    See  Cypress  Bayou. 
Twelvemile  Creek,  Fla.    See  Orange  River. 
Twin  rivers.  Wis.    See  Two  Rivers  Harbor. 
Two  Harbors,  Minn.    See  Agate  Bay. 

Two  Rivers  Harbor,  Wis.,  improvement  of 692 

Tyaskin  (Wetipquin)  Creek,  Md.,  improvement  of 231, 242 

U. 

Union  I^ke,  Wash.,  improvement  of  waterway  via 882 

Union  River,  Me.,  improvement  of 33 

Upper  Chipola  River,  Fla.,  improvement  of 391 

Upper  White  River,  Ark.: 

Improvement  of 539 

Operation  of  locks  and  dams 540 

Upper  Nyack,  N.  Y.    See  Hudson  River. 

Urbana  Creek,  Va.,  improvement  of 266 

V. 

Vancouver  Barracks,  engineer  depot 24, 26 

Vancouver,  Wash.    See  Columbia  River. 

Vermilion  Bayou,  La.: 

Examination  and  survey  to  Ijafayette 469 

Improvement  of  channel,  bay,  and  passes 460 

Vermilion  Harbor,  Ohio,  improvement  of 786 

Vessels.    See  Dredge  boats  and  Wrecks. 

Vicksburg  Harbor,  Miss.,  improvement  of 524 

Victoria,  Tex.,  improvement  of  channel  to  Aransas  Pass 493 

Volusia  bar,  St.  Jonns  River,  Fla.,  improvement  of 364 

W. 

Wabash  River,  Ind.  and  111.: 

Improvement  above  Vincennes,  Ind 652 

Improvement  below  Vincennes,  Ind 651 

Operating  and  care  of  lock  and  dam 653 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of 315 

Wakefield,  R.  I.    See  Point  Judith  Harbor  and  Pond. 

Wallabout  Channel,  N.  Y.,  improvement  of 144 

Wappinger  Creek,  N.  Y..  improvement  of 153 

War  College,  Army,  Washington,  D.  C,  buildings  for 945 

War  Department  maps 945 

Warrior  River,  Ala.: 

Improvement  above  Tuscaloosa 414 

Improvement  below  Tuscaloosa 414, 415 

Operating  and  care  of  locks  and  dams 423 

Warroad  Harbor  and  River,  Minn.,  improvement  of 572 

Warwick  River,  Md.,  improvement  of 231, 238 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  repair  of 921 

Aqueduct,  filtration  plant 923 

Aqueduct,  maintenance  and  repair 923 

Army  War  Collie,  buildings  for 946 

Barracks.    See  Washington  Barracks. 
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Washington,  D.  C— Continued.  Pa««. 

De^nses  of 10 

Engineer  depots 23 

Engineer  Poet  and  School,  buildings  for 945 

Executive  mansion  and  office 929 

Hi^way  Bridge,  Potomac  River 923 

Improvement  of  Anacostia  River  at 252 

Improvement  of  Potomac  River  at 248 

Improvement  of  Potomac  River  below 252 

PudUc  buildings  and  grounds,  and  Washington  Monument 929 

Telegraph  line  connecting  executive  departments 929 

Wrecks,  Anacostia  River 272 

Washington,  N.  C.    See  Pamlico  and  Tar  rivers. 

Washington  Barracks,  D.  C: 

Engineer  depot 23 

Engineer  Post  and  School,  buildings  for 945 

War  College  buildings 945 

Washington,  George,  monument  to,  at  Washington,  D.  C 930 

Washington  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound 882 

Washington  State,  dredging  plant  for  harbors  on  coast 806 

Washita  (Ouachita)  River,  Ark.  and  La.    See  Ouachita  River. 

Watch  Hill  Harbor,  R.  I.    See  also  Pawcatuck  River. 

Water  craft.    See  Dredge  boats  and  Wrecks. 

Wateree  River,  S.  C,  improvement  of 323, 325 

Water  hyacinths,  removal  of: 

From  Florida  waters 383 

From  Louisiana  waters 466 

From  Texas  waters 477 

Water  levels: 

Columbia  River,  Oreg.  and  Wash.,  gauging 870 

HYdrological  observations,  Ottertail  Lake  and  River  and  Red  Lake  and 
Red  Lake  River,  Minn.,  and  Big  Stone  Lake  and  Lake  Traverse,  Minn. 

andS.  Dak 573 

Michigan  Lake,  variations  in  surface  level  on  east  shore 723 

Mississippi  River  and  principal  tributaries,  gauging 573 

Northern  and  northwestern  lakes,  levels,  etc 939 

Water  power: 

Niagara  River,  N.  Y.,  control  and  regulation  of 939 

Tennessee  River,  Elk  River  shoals  to  Florence,  Ala 595, 600 

Waters,  navigable.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Water  supply,  Washington,  D.  C.    See  Washington,  D.  C. 

Waterways  (see  also  Canals): 

Beaufort,  N.  C,  to  Newborn.    See  Beaufort  Harbor. 

Beaufort,  N.  C,  to  New  River.    See  Beaufort  Harbor. 

Charleston  to  McClellanville,  S.  C.    See  Charleston  Harbor. 

Chicago  (Lockport),  HI.,  to  St.  Louis,  Mo.,  and  the  Gulf  via  Illinois,  Des 

Plaines,  and  Mississippi  rivers.    See  Chicago  Harbor. 
Franklin,  La.,  to  Mermentau.    See  Mermentau  River. 
Galveston  to  Houston,  Tex.    See  Galveston  Bay. 
Keweenaw  Bay  to  Lake  Superior,  Mich.    See  Keweenaw  Bay. 
New  River,  N.  C,  to  Swansboro  and  Beaufort.    See  Beaufort  Harbor. 
Norfolk,  Va.,  to  Albemarle  Sound,  N.  C.    See  Norfolk  Harbor. 
Norfolk,  Va.,  to  sounds  of  North  Carolina.    See  Norfolk  Harbor. 
Pamlico  Soimd,  N.  C,  to  Beaufort  Inlet.    See  Pamlico  Sound. 
Portage  Lake  and  Lake  Superior  canals.     See  Keweenaw  Bay. 
Puget  Sound  to  Lake  Washington.    See  Puget  Sound. 
Savannah,  Ga.,  to  Beaufort,  S.  C.    See  Savannah  Harbor  improvement. 
Savannah,  Ga.,  to  Femandina,  Fla.    See  Savannah  Harbor. 
Texas  coast.    See  Texas. 

Wauk^an  Harbor,  111.,  improvement  of 703 

Waverly  Creek,  S.  C,  examination  from  its  mouth  to  Waverly  Mills 333 

Weirs: 

Fish,  in  Puget  Sound,  Wash.,  inspection,  etc.,  of 879 

Permits  for  construction  of 920 

West  End,  La.    See  Pontchartrain  Lake. 

Western  Branch,  Elizabeth  River,  Va. ,  improvement  of 276 

West  Fork  of  South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  River. 
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West  Galveston  Bay,  Tex.:  P*««- 

Improvement  of  Gralveston  and  Brazos  Canal 491 

Operating  and  care  of  Galveston  and  Brazos  Canal 491 

West  tialveston  Bay  and  Brazos  River  Canal,  Tex.    See  West  Galveston  Bay. 

West  Haven  Harbor,  Conn.    See  West  River. 

West  Neebish  channel,  St.  Marys  River,  Mich. ,  improvement  of 760 

Westport  Harbor,  Conn.,  improvement  of 118, 122 

West  Twin  River,  Wis.    See  Two  Rivers  Harbor. 

Wetipquin  (T^askin)  Creek,  Md.    See  Tyaskin  Creek. 

Weymouth  River,  Mass.,  improvement  of 68 

Wharves: 

Permits  for  construction  of 920 

Permits  for  construction  of,  in  Porto  Rico 912 

Whatcom  (Bellingham)  Harbor,  Wash.: 

Examination  and  survey 898 

Improvement  of  Whatcom  Creek  waterway 887 

Whitehall,   N.  Y.,  Narrows  of  Lake  Champlain.    See  Champlain  Lake. 

White  House,  Washington,  D.  C.    See  Public  buildings  and  grounds. 

White  Lake  Harbor,  Mich.,  improvement  of 738 

White  Oak  River,  N.  C,  waterways  to  Beaufort,  N.  C,  and  New  River.    See 
Beaufort  Harbor. 

White  River,  Ark.: 

Examination  and  improvement  at  Augusta  Narrows 538, 539, 548 

Improvement  bv  open-channel  work 536 

Improvement  of  upper  river  by  locks  and  dams 536 

Operating  and  care  of  locks  and  dams , 540 

White  River,  Ind.,  improvement  of 654 

Whiting  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 834 

Wicomico  River,  Md.,  improvement  of 245 

Willamette  River,  Oreg.: 

Improvement  above  Portland 856 

Improvement  below  Portland,  including  dredge  construction 859 

Regulations  governing  navigation  of 911 

Willapa  Harbor  and  River,  Wash.,  improvement  of,  including  dredge  construc- 
tion        871 

Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay 816 

Examination  and  survey  of  inner  harbor  for  increase  of  depth 822 

Improvement  of  inner  harbor 818 

Wilmington,  Del.,  improvement  of  harbor 212 

Wilmington,  N.  C.    See  Cape  Fear  River. 

Winnebago  Lake,  Wis.    See  Fox  River. 

Winnibigoshish  Lake,  Minn.    See  Mississippi  River  reservoirs. 

Winthrop  Cove,  Conn.    See  New  London  Harbor. 

Winyah  Bay,  S.  C,  improvement  of '. 321 

Wisconsin  Entrance,  Duluth-Superior  Harbor,  Minn,  and  Wis.    See  Duluth 
Harbor. 

Withlacoochee  River,  Fla.,  improvement  of 382 

Wolf  River,  Miss.,  improvement  of 434 

Wolf  River,  Memphis  Harbor,  Tenn.    See  Mississippi  River  Commission. 

Wolf  (Ahnapee^  River,  Wis.    See  Algoma  Harbor. 

Wolf  River  (tributary  of  the  Fox),  W  is.    See  Fox  River. 

Woodbridge  Creek,  N.  J.,  improvement  of 171 

Woods  Hole  Harbor,  Mass.,  improvement  of 82 

Wrecks,  etc.,  Removal  of: 

Absecon  Inlet,  N.J 224 

Alexandria  Harbor,  Va 272 

Alpena  Harbor,  Mich 780 

Anacostia  River,  D.  C 272 

Anclote  River  anchorage,  Fla 384 

Appropriation  for 28 

Atlantic  Ocean  at  entrance  to  Hereford  Inlet,  N.J 224 

Bangor  Harbor,  Penobscot  River,  Me 47 

Bayside  channel,  N.  Y 164 

Beaufort  River,  S.  C 332 

Boston  Harbor,  Mass 77 
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Wrecks,  etc.,  removal  of — Continued.  P*8e« 

Bridgeport  Harbor,  Conn 124 

Bronx  River,  N.  Y 157 

Calumet  Harbor,  111.,  near  Ninety-third  street 718 

Calumet  River,  111 718 

Cape  Porpoise  Harbor,  Me 47 

Caswell,  Fort,  N.  C 315 

Charleston  Harbor,  S.  C 332 

Chesapeake  Bay,  Md.,  near  Sevenfoot  Knoll 247 

Chicago  River,  111 718 

Chincoteague  Inlet,  Va 223 

Cleveland  Harbor,  Ohio 797 

Delaware  Capes,  N.J 224 

Delaware  River 198 

East  Chester  Bay,  N.  Y 156 

East  Chester  Creek,  N.  Y 157 

East  River,  N.  Y 157 

Erie,  Lake 780 

Expenditures  during  the  year 28 

Flushing  Bay,  N.  Y. 157 

Fort  Caswell,  N.  C 315 

FortMott,  N.J 198 

Great  Pedee  River,  S.  C 333 

Green  Bay  Harbor,  Wis.,  at  Eagle  Harbor 706 

Hall  Moon  Shoal,  Nantucket  Sound,  Mass 100 

Hampton  Roads,  Va 288 

Handkerchief  Shoal,  Nantucket  Sound,  Mass 99 

Hereford  Inlet,  N.  J.,  Atlantic  Ocean  entrance 224 

Hillsboro  River,  Fla 384,385 

Horse  Shoe  Shoal,  Nantucket  Sound,  Mass 100 

Hudson  River,  N.Y 157 

Huron,  Lake,  Mich.,  Lexington 780 

Long  Island  Sound,  N.  Y 157 

Mackev  Creek,  N.  C 288 

Man-of-War  Harbor,  Fla 385 

Michigan,  Lake,  111.,  off  Thirty-first  street 718 

Mantua  Cfreek,  N.J 224 

Mobile  Harbor  and  River,  Ala 438 

Mott,  Fort,  N.J 198 

Nantucket  Sound,  Mass 99, 100 

Narrows  of  Lake  Champlain,  N.Y 77 

Naval  station  at  Port  Royal,  wreck  at 333 

Niagara  River,  N.  Y.,  off  Strawberry  Island 806 

Ocean  City,  N.  J.,  three-fourths  of  a  mile  off 224 

Oldman's  Creek,  N.J 224 

Pamxmkey  River,  Va 27is 

Passaic  River,  N.  J 187 

Penobscot  River  (Bangor  Harbor),  Me 47 

Permanent  appropriation  for 28 

Port  Royal,  S .  C . ,  at  naval  station 333 

Rock  Creek,  Md 247 

Rouge  River,  Mich 780 

Superior  Lake,  south  shore 683 

Swan  Creek  (Toledo  Harbor),  Ohio 797 

Tampa  Harbor,  Fla.,  Hillsboro  Bay  and  River 384,385 

Toledo  Harbor,  Ohio  (Swan  Creek) 797 

Tinicum  Island  and  Tinicum  Island  range,  Delaware  River 157 

Yazoo  River,  Miss 53 1 

Wire  Creek,  N.  Y.,  wreck  in  East  Chester  Creek 157 

Y. 

Yamhill  River,  Oreg.; 

Improvement  of 856 

Operating  and  care  of  lock  and  dam 858 

Yankton,  S.  Dak.    See  Missouri  River, 
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Yazoo  River,  Miae.:  Pa«eu 

Improvement  above  mouth 526 

Improvement  of  mouth,  including  Vicksbuig  Harbor 524 

Wreck  in , 531 

Ybor,  Fla.,  examination  and  survey  of  Hillsboro  Bay  from  turning  basin  to 
head  of  estuary  toward 385 

Yellow  MjU  Pond,  Bridgeport,  Conn.    See  Bridgeport  Harbor. 

Yellowstone  National  Park,  improvement  of 942 

York  River,  Va.,  improvement  of 256 

York  Spit,  Chesapeake  Bay,  Va.,  shoals  opposite.    See  Patapsco  River  channel 
to  Baltimore. 

Yuba  River,  Cal.    See  California  Debris  Commission. 
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